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Abstract: Artificial intelligence is dramatically transforming medical imaging. We assessed the lev-
els of artificial intelligence use among radiology trainees and explored their perceived impact of 
artificial intelligence on the radiology workflow and radiology profession, in correlation with the 
perceived ease of use and behavioral intention to use artificial intelligence. This cross-sectional 
study enrolled radiology trainees from Saudi Arabia, and an online 5-part-structured questionnaire 
was disseminated via online networks to trainees in July 2021. We included 98 participants (51 male; 
age 27.59±2.02 years). Level of use was low; few used it in routine practice (7%). The impact of arti-
ficial intelligence on the radiology workflow was positively perceived in all radiology workflow 
steps (range, 3.64–3.97 out of 5). A positive impact on the radiology profession was more frequently 
perceived for technical and performance aspects (81%–85%) compared with prestige and legal as-
pects (64%–71%). Perceived ease of use and behavioral intention to use artificial intelligence were 
associated with the current professional activity, level of artificial intelligence use, and perceived 
impact on the profession and on the radiology workflow (p<0.05). In summary, artificial intelligence 
is used at a very low level in radiology. The perceived positive impact of artificial intelligence on 
radiology workflow and the profession is correlated to an increase in behavioral intention to use 
artificial intelligence. Thus, increasing awareness about the positive impact of artificial intelligence 
can improve its adoption. 
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1. Introduction 

Artificial intelligence (AI) represents a revolution in data science and information tech-
nology because it improves automation tasking technology. The principle of AI and deep 
learning (DL), which is the most fascinating branch of AI, lies in big data processing and 
translating it into decision-making and in executive functions using algorithms that 
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enable continuous efficiency and accuracy improvements to the operations as a function 
of time and usage. It is like an artificial brain that is continuously learning while integrat-
ing the infinite feedback from all the connected and engaged users, and thus, ultimately 
mimicking the efficiency and robustness of the human brain [1,2]. 

Many industries and domains are gradually becoming involved in AI and DL. In the 
healthcare industry, AI and DL are used on many levels including for diagnostics, thera-
peutic and surgical assistance, and record-keeping. The abundant biomedical data, which 
is generated worldwide in complex and various forms—such as electronic records, imag-
ing files, sensor data, and texts—represents a valuable resource that AI and DL can use to 
assist in making accurate and highly personalized medical decisions [3-5]. 

Medical imaging is a specialty that has likely benefited greatly from recent AI-based in-
novations and advances. Computer vision and image recognition, which are two remark-
able functions of AI and DL, are providing valuable input into bio-signal analysis, which 
is reflected in several applications in diagnostic radiology; these applications improve the 
speed, accuracy, and quality of their contribution to medical imaging in patient care and 
public health. Automated image interpretation, incidental finding detection, and optimiz-
ing workflow by flagging abnormal exams quickly in high-workflow settings are among 
these valuable applications. AI can also assist physicians in choosing the appropriate im-
aging examination and formulating a final diagnosis. Additionally, medical imaging has 
also used generic AI applications such as in patient scheduling or to predict wait times or 
appointment delays [6-10] 

Several surveys have been conducted to examine radiology practitioners’ perceptions and 
use of AI technology [10-17]. Many clinicians agreed that AI has a positive impact on their 
profession. A survey of trainees of the Royal College of Physicians and Surgeons in Can-
ada showed that 72% of respondents perceived AI as having a positive impact on work-
flow and/or clinical practice and patient experience [18]. However, AI has not been widely 
adopted in the radiology field. In the United States, as many as 38% of radiology trainees 
use AI in their practice [19]. In addition to the growing interest in, and applications of, AI 
in medical imaging, anxiety is increasing among radiologists about the potentially dis-
rupting effect on radiology practice. Some people predict that AI will put medical image-
based professions, such as radiologists and pathologists, out of business in less than 10 
years [20]. 

In Saudi Arabia, the level of knowledge, experience, and use of AI and DL have investi-
gated among radiologists. However, most studies lack a reliable tool for measuring 
broader dimensions of the level of AI use and the perceived impact on the workflow and 
the radiology profession. In the present study, we aimed at assessing the levels of expo-
sure to AI radiology, including familiarity, experience, and level of current use. We also 
aimed to explore the perceived contributions of AI radiology in the workflow and radiol-
ogy profession. Further, we assessed the levels of perceived ease of use (PEoU) and be-
havioral intention (BI) toward AI radiology use in routine practice and to explore their 
predictive factors. 

 

2. Materials and Methods 
This cross-sectional study was performed in Saudi Arabia among all radiology resi-

dency trainees (R1s to R4s). The study commenced after obtaining ethics approval from 
the scientific research centre at the health services department of the Armed Forces Hos-
pital in Taif, Saudi Arabia (Approval Ref: 2021-06-577). Participation was voluntary and 
anonymous. Convenience sampling was used, and a structured questionnaire was 
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designed by the author, which was aided by a targeted literature search. The question-
naire comprised five parts, which are described below. 

Part A- collected participants’ demographic and professional data such as age, gen-
der, sector (Ministry of Health, University, Private, etc.), and academic degree.  

Part B- assessed the exposure to AI radiology using three subscales: 1) self-assessed 
knowledge level about AI, ML, DL, data science, and AI radiology (five items); 2) levels 
of involvement and interest in AI radiology (four items); and 3) current level of use (LoU) 
of AI radiology (Appendix A) using an adaptation of the LoU dimension scale from the 
Concerns-based Adoption Model (CBAM), which evaluates human factors that may in-
terfere with successful implementation of an innovation [21]. The LoU was designed as 
an eight-level scale ranging from level 0 (no experience and no significant knowledge or 
active interest in being involved) to level 6 (engaged use with critical view regarding the 
functionality and improvement possibilities of the system). 

Part C- explored perceptions about AI opportunities and applications in radiology, 
using a five-point Likert-type scale that measured the perceived level of impact (from 1 
[no impact] to 5 [drastic impact]) on ten dimensions of the standard radiology workflow 
(Appendix B). Items in this part were developed with the six-step standard workflow in 
radiology, which includes ordering and scheduling, protocoling and acquisition, image 
interpretation, reporting, communication, and billing [6]. 

Part D- explored attitudes regarding the impact of AI radiology on the radiology pro-
fession. A five-point Likert-type scale was developed to measure the perspective impact 
of AI radiology implementation on ten dimensions of the radiology profession such as 
ethics, income, job opportunities, and role in society (Appendix C). 

Part E- explored the PEoU and BI for AI radiology use (Appendix D) using a six-item 
scale (three items for PEoU and three items for BI) that was developed based on the Tech-
nology Acceptance Model (TAM) by Davis, Bagozzi, and Warshaw (1989), which origi-
nally aimed to provide an explicative and predictive model of people’s readiness for and 
willingness to adopt a novel technology [22,23]. 

 
The questionnaire was validated by assessing the face and content validity of Parts 

B–E and by analyzing the internal consistency of all the Likert-type scales. The question-
naire was edited for online use on Google Forms. The link was disseminated via social 
media to trainees’ groups and networks. The survey link was kept open for 21 days in July 
2021, during which several reminders were sent to prompt participation.  

 
Scores were calculated to reflect the study outcomes including knowledge level, prac-

tice level, LoU, level of perceived impact on standard radiology workflow, perceived im-
pact on radiologist profession, PEoU, and BI. The concerned variables were analyzed as 
numerical or categorical variables depending on their linearity and distribution. Statistical 
analysis was performed using SPSS version 21.0 for Windows (SPSS Inc., Chicago, IL, 
USA). Categorical variables were presented as the frequency and percentage, while nu-
merical variables were presented as the mean ± standard deviation (SD). Inferential anal-
ysis was performed to analyze the different associations that were stated in the objectives 
using appropriate tests. Where applicable, continuous data were compared using inde-
pendent t-test or one-way analysis of variance (ANOVA). The correlation between scores 
was determined using linear regression and Person’s correlation. Independent factors for 
PEoU and BI were assessed using stepwise linear regression with entry p-value of 0.05 
and removal p-value of 0.10 for variable selection. A p-value of <0.05 was considered to 
represent statistical significance.  

 

3. Results 

3.1. Participant characteristics 
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We included 98 radiology trainees; 51 of them were male, and their mean (SD) age 
was 27.59 (2.02) years. Makkah Province was predominantly represented (57% of the par-
ticipants). For professional characteristics, most participants had a bachelor’s degree 
(96%) and were working at an institution that was affiliated with the Ministry of Health 
(79%). Additionally, 61% had a mixed academic/non-academic job (Table 1). 

 

Table 1. Participants’ demographic and professional characteristics (N=98) 

Parameter  Unit  Mean SD 
Age years 27.59 2.02 
Parameter  Category  Frequency Percentage 
Gender  Male 51 52.04 
 Female 47 47.96 
Province  Makkah 55 56.70 
 Riyadh 17 17.53 
 Eastern Province 16 16.49 
 Madinah 4 4.12 
 Jizan 3 3.09 
 Aseer 2 2.06 
Sector  Ministry of Health 77 78.57 
 University 7 7.14 
 Military 9 9.18 
 Other 5 5.10 
Academic degree Bachelor’s 94 95.92 
 Masters or PhD 4 4.08 
Current professional activity Academic 10 10.20 
 Non-academic 28 28.57 
 Mixed 60 61.22 

SD: standard deviation 

3.2. Exposure to and interest in artificial intelligence in radiology 
Overall, 45% of the participants indicated that they were familiar with AI radiology, 

and among them, only two had accurate knowledge about it. Comparable levels of famil-
iarity were observed for the other concepts including machine learning, DL, and data sci-
ence. However, a minority of participants indicated that they were not involved and not 
interested in reading articles (14%) or attending courses (15%) related to AI radiology; 
most of the remaining participants were either interested (47%–60%) or actually involved 
(25%–39%) in such activities (Table 2). Levels of use of AI/DL radiology were very low, 
with 39% having no experience or significant knowledge and a few had just started (8%) 
or were using it in their routine practice (7%) (Figure 1). 
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Table 2. Exposure to and interest in artificial intelligence in radiology 

Scale / Item Levels, n (N=98) 

Familiarity 
1 ○ Never 

heard 
about it 

2 ○ Heard 
about it but 
not familiar 
with what it 
stands for 

3 ○ Heard 
about it but 

barely 
understand 

what it is 

4 ○ Familiar 
with its 
basics 

5 ○ Have 
accurate 

knowledge 
about it 

AI radiology 8 15 31 42 2 
ML 16 15 29 36 2 
DL 19 19 25 33 2 
Data science  16 17 25 38 2 

Involvement  1 ○ No, and not 
interested 

2 ○ No, but interested 3 ○ Yes 

Reading journal articles about AI/DL 
radiology 

14 46 38 

Attending AI/DL radiology courses 15 59 24 
AI: artificial intelligence; ML: machine learning; DL: deep learning 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 1. Levels of use of AI/DL radiology. LoU: Level of use. 

 

3.3. Perceived impact of AI radiology on radiology workflow and the radiology profession 
Overall, the impact of AI radiology on radiology workflow was perceived to be high 

throughout the steps of radiology workflow, and the most highly perceived impact was 
in the enhancement of image acquisition (mean score, 3.97 out of 5), enabling automated 
protocol selection (3.94 out of 5), and optimization of patient scheduling and resources 
(3.93 out of 5) (Figure 2). For the perceived impact on the radiology profession, a positive 
impact was most frequently perceived in technical and logistic aspects such as image 
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interpretation (85%), image quality acquisition (85%), workload (82%), and wait times and 
appointment delay (81%), whereas the perceived impact was relatively less positive in 
aspects related to prestige and regulation such as the radiologist’s role in society (71%), 
medical liability (70%), income (65%), and ethics (64%) (Figure 3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Perceived impact of AI, ML, and DL on the different steps of standard radiology 
workflow. Bars represent the mean level of perceived impact, on a scale of 1 to 5 (1, no 
impact; 5, drastic impact) for AL, ML, and DL on the given step of standard radiology 
workflow. EMR: electronic medical record; SD: standard deviation. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3. Attitudes regarding AI radiology impact on the radiology profession. Bars represent 
the percentage of participants who perceived the impact of AI radiology as being 
positive or very positive on the given aspect of the radiology profession. Participants 
responded to the question: “In your opinion, how would the implementation of AI 
radiology impact each of the following aspects of the radiology profession?” 
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3.4. Internal consistency of the study scales 
All four study scales used in the present study showed high or very high reliability, 

including perceived impact of AI radiology on radiology workflow (Cronbach’s alpha, 
0.955), perceived impact of AI radiology on the radiology profession (0.926), PEoU of AI 
radiology (0.883), and BI to use AI radiology (0.888) (Table 3). Consequently, scores were 
calculated for each scale, and the respective means and ranges are presented in Table 3 
with a comparison to the reference ranges. 

 

Table 3. Internal consistency of the four study scales 

Scale  
No. 

items 
Cronbach’s 

alpha 

Internal 
consistency 

level 

Score statistics 
Ref. scale 

range Mean SD Range 

Opinions about AI 
opportunities in 
radiology 

10 0.955 Very high  38.15 8.37 10, 50 10, 50 

Attitudes regarding AI 
Radiology impact on the 
radiology profession  

10 0.926 Very high  9.37 7.39 −9, 20 −20, +20 

Perceived ease of use 3 0.883 High  11.88 2.00 9, 15 3, 15 
Behavioural intention 3 0.888 High  12.21 2.00 8, 15 3, 15 

AI: artificial intelligence; SD: standard deviation. 

 

3.5. Factors associated with perceived impact of AI radiology on standard radiology workflow and 
on the radiology profession 

Younger participants (age <28 years) had a higher perceived impact on both radiol-
ogy workflow (mean±SD score, 39.83±8.00 versus 35.14±8.29, p=0.007) and profession 
(mean±SD score, 11.22±5.95 versus 6.03±8.57, p<0.001) compared to those aged 28 years 
and older. Participants with a postgraduate degree (Masters or PhD) also had a higher 
perceived impact of AI radiology on both radiology workflow (mean±SD score, 46.25±6.18 
versus 37.81±8.30, p=0.048) and profession (mean±SD score, 16.25±7.50 versus 9.07±7.28, 
p=0.028), compared to those with a bachelor’s degree alone. Additionally, trainees with 
mixed academic/non-academic job activity had a higher perceived impact of AI radiology 
on both the radiology workflow (mean±SD score, 41.90±5.31 versus 27.40±9.11 and 
33.96±8.38, p<0.001) and profession (mean±SD, 13.27±4.41 versus 1.50±2.88 and 3.82±7.89, 
p<0.001) compared with those who had an exclusively academic or non-academic job ac-
tivity. (Table 4). 
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Table 4. Factors associated with perceived impact of AI on standard radiology workflow and on the 
radiology profession 

Parameter Unit 

Perceived impact on 
standard radiology 

workflow 

Perceived impact on the 
radiology profession 

Mean SD 
p-

value 
Mean SD p-value 

Age < 28 years 39.83 8.00  11.22 5.95  
 ≥ 28 years 35.14 8.29 .007* 6.03 8.57 <.001* 
Gender Male 38.55 6.58  9.02 6.60  
 Female 37.72 10.01 .628 9.74 8.21 .630 
Province Makkah 38.51 8.87  10.11 7.47  
 Riyadh 38.59 6.39  9.94 7.89  
 Eastern Province 35.44 8.97  6.19 7.73  
 Madinah 40.75 1.50  10.75 4.65  
 Jizan 34.67 12.86  8.67 7.09  
 Aseer 47.00 0.00 .433 10.00 0.00 .592 
Sector Ministry of Health 39.30 6.98  10.05 7.29  
 University 33.43 13.05  4.71 6.50  
 Military 32.89 12.44  9.00 7.98  
 Other 36.60 8.91 .057 6.00 7.97 .214 
Academic degree Bachelor’s 37.81 8.30  9.07 7.28  
 Masters or PhD 46.25 6.18 .048* 16.25 7.50 .028* 
Current 
professional 
activity 

Academic 27.40 9.11  1.50 2.88  
Non-academic 33.96 8.38  3.82 7.89  
Mixed 41.90 5.31 <.001* 13.27 4.41 <.001* 

SD: standard deviation. *Statistically significant result (p<0.05). 
 

 

3.6. Factors associated with perceived ease of use of AI radiology 
The PEoU of AI radiology score was higher among younger participants (p<0.001) 

and those with mixed academic/non-academic activity (p<0.001). Additionally, the PEoU 
score was positively correlated with the LoU of AI radiology (unstandardized regression 
coefficient B=0.40, R=0.41, p<0.001), perceived impact on workflow (B=0.10, R=0.62, 
p<0.001), and perceived impact on the radiology profession (B=0.14, R=0.70, p<0.001) (Ta-
ble 5). Among these significant factors, current professional activity (B=0.55, p=0.005), LoU 
(B=0.15, p=0.043), and perceived impact on profession score (B=0.09, p<0.001) were inde-
pendently associated with the PEoU of AI radiology in a multivariate model that ex-
plained 55.7% of the variance in the PEoU of AI radiology score (Table 6). 

 

3.7. Factors associated with behavioural intention to use AI radiology 
The BI to use AI radiology score was higher among younger participants (p<0.001) 

and those having mixed academic/non-academic job activity (p<0.001). It was linearly cor-
related with the LoU of AI radiology (B=0.50, R=0.36, p<0.001), perceived impact on work-
flow (B=0.18, R=0.74, p<0.001), and perceived impact on the radiology profession (B=0.22, 
R=0.82, p<0.001) (Table 5). The multivariate model showed that only perceived impact on 
workflow (B=0.07, p<0.001) and perceived impact on the profession (B=0.16, p<0.001) were 
independent factors, which explained 71.2% of the variance in the BI score (Table 6) 
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Table 5. Factors associated with perceived ease of use and behavioral intention to use 

AI radiology 

B: Unstandardised regression coefficient; 95%CI: 95% confidence interval; R: Pearson’s corre-
lation coefficient; AI: artificial intelligence; SD: standard deviation. *Statistically significant result 
(p<0.05) 

 
 
 
 
 
 
 
 
 
 
 
 
 

Parameter  Unit 
Perceived ease of use Behavioural intention 

Mean SD p-value Mean SD p-value 
Age <28 years 13.16 1.35  12.76 1.64  
 ≥28 years 12.17 1.34 <.001* 11.23 2.22 <.001* 
Gender  Male 12.78 1.29  12.25 1.90  
 Female 12.83 1.56 .875 12.17 2.13 .835 
Province  Makkah 12.78 1.42  12.45 2.04  
 Riyadh 13.06 1.39  12.12 1.96  
 Eastern Province 12.75 1.39  11.63 2.06  
 Madinah 12.50 2.52  12.25 2.06  
 Jizan 12.67 1.53  12.00 2.65  
 Aseer 13.00 0.00 .977 12.00 0.00 .820 
Sector  Ministry of Health 12.88 1.40  12.35 1.99  
 University 12.57 0.79  11.29 2.21  
 Military 12.11 1.96  11.78 2.22  
 Other 13.20 1.10 .402 12.20 1.64 .520 
Academic degree Bachelor’s 12.77 1.42  12.14 1.98  
 Masters or PhD 13.75 1.26 .176 14.00 2.00 0.068 
Current 
professional 
activity 

Academic 11.40 1.51  10.10 1.29  
Non-academic 11.79 1.17  11.18 2.29  
Mixed 13.52 1.00 <.001* 13.05 1.40 <.001* 

Score  B 95%CI R 
p-

value B 95%CI R 
p-

value 
Level of use of AI radiology 0.40 0.22, 0.58 0.41 <.001* 0.50 0.24, 0.75 0.36 <.001* 
Perceived impact on workflow 0.10 0.08, 0.13 0.62 <.001* 0.18 0.14, 0.21 0.74 <.001* 
Perceived impact on profession 0.14 0.11, 0.16 0.70 <.001* 0.22 0.19, 0.25 0.82 <.001* 
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Table 6. Independent factors associated with perceived ease of use and behavioral intention to use 
AI radiology (stepwise linear regression) 

AI: artificial intelligence; NI: variable not included in the model; B: Linear regression coeffi-
cient; 95%CI: 95% confidence interval; R2: squared Pearson’s correlation coefficient. *Statistically 
significant result (p<0.05). †Factors removed from the model in the stepwise approach: age, gender, 
province, sector, academic degree, and perceived impact on workflow. ‡Factors removed from the 
model in the stepwise approach: age, gender, province, sector, academic degree, current profes-
sional activity, and level of use of AI radiology. 

 

4. Discussion 
AI and DL are breakthroughs that have dramatically transformed health care, partic-

ularly, medical imaging. However, opinions and attitudes of health professionals may be 
divided between enthusiasm for its contributions to medical imaging and concerns about 
changing the radiology profession. In this cross-sectional study, the author developed a 
five-part structured reliable questionnaire to assess the level of exposure to AI radiology 
among radiology trainees in Saudi Arabia, as well as their perspectives on its contribu-
tions to enhancing medical imaging and the eventual multidimensional impact on the ra-
diology profession. This study also assessed the PEoU and BI levels as a predictive model 
of the trainees’ readiness for and willingness to adopt AI radiology. 

Familiarity with AI in radiology has been reported in regional studies. According to 
a recent study from Saudi Arabia, most radiology trainees are unfamiliar with AI [23]. In 
our study, the radiology trainees were inadequately exposed to AI/DL technologies. They 
had a limited knowledge of AI radiology. We expanded on regional published findings 
and revealed comparable levels of familiarity with the other concepts including machine 
learning, DL, and data science. Upon further inquiry, we discovered that the majority of 
our participants were interested in or had already been involved in academic activities 
related to AI, despite it being recently introduced in this field. Another study from Singa-
pore explored the level of familiarity, as well as the interest and opinions of 125 radiolo-
gists from different diagnostic and interventional subspecialties. Among the participants, 
15.2% considered themselves competent in AI for medical imaging, 16.8% were actively 
involved in AI radiology research, and 19.2% had attended AI and data science courses 
within the last 5 years [15]. Abuzaid et al. argued that radiographers in Saudi Arabia face 
challenges in acquiring AI-related education and training, and they reported that there is 
a lack of education courses to facilitate AI use [16]. 

Parameter  
No. of 
levels  

Perceived ease of use† Behavioural intention‡ 

B 95%CI p-value B 95%CI p-
value 

Current professional 
activity 3 0.55 0.17 0.93 .005* NI 

Level of use of AI 
radiology (discrete) 0.15 0.01 0.29 .043* NI 

Perceived impact on 
workflow (discrete) NI 0.07 0.03 0.11 <.001* 

Perceived impact on 
profession 

(discrete) 0.09 0.06 0.13 <.001* 0.16 0.12 0.21 <.001* 

Model goodness-of-fit (R2) 0.557 0.712 
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The use of AI in radiology is suboptimal. A regional study reported that as many as 
82% of the radiology professionals had never used AI in their practice. However, the ma-
jority of respondents expressed an interest in incorporating AI into radiology practice [12]. 
A study from the United States assessed 95 thoracic radiologists’ perceptions about the 
role and expected impact of AI in radiology and compared their perspectives with those 
of 45 computer scientists. Although all radiologists declared having heard about AI or 
read related scientific articles, only 23.2% indicated that they used it, compared to 91.1% 
of computer scientists [11]. Similarly, in our study, the minority used AI in their clinical 
practice. Further, our study showed that low levels of knowledge and use of AI were as-
sociated with a low PEoU and BI to use AI. Therefore, levels of knowledge, exposure, and 
practice in AI radiology among radiology trainees should be increased to alleviate mis-
conceptions and to enhance the BI to use it. 

The workflow and workload of radiology has been increasing, making it challenging 
to report an overwhelming number of cases in a timely manner [24]. The impact of AI on 
radiology workflow has been viewed positively in a large number of studies. In our sur-
vey, the impact of AI on radiology workflow was widely viewed favorably throughout 
the radiology workflow steps. Opinions were more positive among the young generation 
of trainees and those having mixed academic/non-academic work experience. The most 
highly perceived positive impact was in the enhancement of image acquisition in a timely 
manner. A group of researchers from Saudi Arabia believed that AI reduces the workload 
in radiology [23]. Furthermore, trainees from Australia and New Zealand indicated that 
the top benefit of AI is to reduce time spent by specialists on monotonous tasks [25]. An 
internet-based national study from Italy explored perceptions among 1,032 radiologists 
about different usage, advantages, and potential issues of AI in medical imaging as a re-
sult of AI radiology implementation. Two-thirds of respondents viewed AI as an aid to 
daily working practice, mainly in image interpretation, and they had an overall positive 
attitude regarding its impact on improving the accuracy and turnaround time in radiology 
[17]. Additionally, we found that AI was expected to enable the automated protocol selec-
tion and to improve the automated radiological findings detection. Similarly, Qurashi et 
al. found that the majority of their participants agreed that AI is a useful tool in automated 
imaging protocol selection, that is beneficial in improving timely diagnosis, and can assist 
in personalizing imaging for patients, such as tracking radiation dose and follow-up ex-
aminations [12]. Our study revealed that the positive perceived impact on radiology 
workflow is correlated with BI to use AI. Thus, raising awareness about the positive im-
pact of AI on radiology workflow will contribute to improve the levels of behavioral use. 

The advent of AI in radiology and its implications have elicited a variety of perspec-
tives about the future of the radiology profession. The impact of AI use on the radiology 
profession is being debated. In a study conducted in the United States, none of the attend-
ing radiologists and only a very small proportion of the trainees believed that their jobs 
would be obsolete in the next 10–20 years [19]. Surprisingly, a study reported that more 
than a half of Saudi radiology personnel are concerned about the negative impact of AI 
on their profession [12]. Some claimed that AI implementation can potentially reduce 
staffing levels and would integrate their roles [26]. Others claimed that 60% were con-
cerned about AI disruption of the radiologist’s professional reputation, while less than 
20% were concerned about radiologists’ income and recruitment opportunities decreasing 
as a result of AI radiology implementation [17]. Conversely, another Saudi survey demon-
strated that a majority of the radiologists did not believe that AI is a threat [14]. In our 
study, we found that only 19% were concerned about job appointment delays, and 35% 
negatively perceived the impact of AI on their income. Furthermore, approximately 30% 
of the participants were concerned about medical liability and ethical consequences to AI 
implementation. Opinions, overall, were more positive among younger participants and 
those with a higher degree, as well as among those with mixed work experience. The pos-
itively perceived impact on the profession was a determining factor in increasing the level 
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of both PEoU and BI to use AI. There is a need to alleviate misconceptions about the im-
pact of AI radiology on the radiology profession to enhance BI. 

It has been expected that AI would drastically revolutionize radiology in the next 
years [15]. In particular, it was believed that it would be 5 years or less before AI had a 
noticeable impact on the profession [25]. Although some showed excitement for the 
change in the next years, only 12.0% suggested that it would replace human competency 
[15]. The influence of AI on the radiologist’s job was expected to be dramatic by 5.3% 
compared to 11.1%, 32.7% compared to 60.0%, and 64.3% compared to 88.9% of radiolo-
gists compared to computer scientists in the next 5, 10, and 20 years, respectively [11]. Few 
radiologists suggested that the implementation of AI in radiology would negatively im-
pact the radiologists’ job satisfaction (49.5%) and role in society (11.6%) [11]. Some radiol-
ogy practitioners are highly concerned that AI will result in healthcare being divested to 
large technology and data companies [25]. 

 
The authors approached the study participants using a convenience sampling 

method. Thus, the results may not be generalizable. Additionally, the response rate and 
sample size were low resulting in low statistical power. 

 

5. Conclusion 
Levels of use of AI/DL in radiology are very low, despite the relatively high famili-

arity among the trainees. AI is perceived to have a positive impact on the enhancement of 
image acquisition, image interpretation, image quality acquisition, and workload. The 
perceived ease of use of AI and the estimated behavioral intention to use AI are influenced 
by the level of AI use and the perceived impact of AI on the workflow and the profession. 
Therefore, the levels of exposure and practice in AI radiology among Saudi radiology 
trainees should be further enhanced and misconceptions should be addressed to enable 
efficient implementation and use of this new technology. 
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Appendix A: Level of use of Artificial Intelligence/Deep Learning Radiology 

 

 

 

Appendix B: Opinions about the opportunities of artificial intelligence in radiology 

 

 

Level of use of AI/DL Radiology 

LoU0 
I have no experience in AI/DL Radiology; I have no significant knowledge about it and I 
am doing nothing towards becoming involved in it 

LoU1 
I have acquired or am acquiring information about AI/DL Radiology; I am exploring its 
value and its demands upon physicians and health institutions 

LoU2 I think I am ready for AI/DL Radiology implementation and am preparing for my first use  

LoU3 I have already made my first steps in AI/DL Radiology; I am using it superficially or 
whenever I need it  

LoU4a 
I am using AI/DL Radiology in my routine practice but I have no idea about its impact on 
my patients or the quality of care 

LoU4b I am using AI/DL Radiology and attempting to optimize my use to meet my patients’ needs 
and or improve my clinical practice  

LoU5 
I am using AI/DL Radiology and coordinating my efforts with other colleagues and health 
professionals for best effect on patient care 

LoU6 

I am using AI/DL Radiology and I think there are some necessary modifications to the 
system to achieve increased impact of patients;  
Or, 
I am using AI/DL Radiology and I think its scope should be expanded to new goals  

 

To what extent do you think Artificial intelligence, Machine learning, and Deep learning can 
or will impact the following steps of standard radiology workflow? 

1 ○ No impact 2 ○ Small impact 
3 ○ Moderate 
impact 

4 ○ Large impact 5 ○ Drastic impact 

01 
Enhance clinical decision for imaging exam ordering by 
analyzing patient’s electronic medical record (EMR) 

1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

02 Optimize scheduling for patients and resources  1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

03 Enable automated protocol selection 1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

04 
Enhance image acquisition by improving image quality 
with less time and radiation 

1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

05 Enable automated finding detection 1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

06 
Enable automated diagnosis generation and differential 
diagnosis augmentation 

1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

07 Expedite abnormal image interpretation 1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

08 Enhance structured reporting  1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

09 
Enhance communication of findings and guidance 
through EMR 

1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 

10 Optimize billing  1 ○ 2 ○ 3 ○ 4 ○ 5 ○ 
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Appendix C: Attitudes regarding AI Radiology impact on the Radiologist Profession 

 

 

 

Appendix D: Perceived ease of use (PEoU) and behavioral intention (BI) of AI radiology 
use in routine practice
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