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Abstract:

We would like to extend our sincere thanks to us beloved parents who were the source of
our inspiration and strength, who gave us all their giving and their continuous moral,
spiritual, emotional and financial support for us whatever we say and do we will not fulfill
their full right so thank you until the pens dry and the newspapers are full.

Keywords: Artificial intelligent; Al medical imaging; Al inradiology; awareness;
knowledge.

Background:

Acrtificial Intelligence (Al) is a general term that implies the use of a computer
to model intelligent behavior with minimal human intervention, was officially
born in 1956, The radiology community has played a leading role in
propelling medicine into its digital age and now has the opportunity to become
a leader in exploring medical applications of Al. The tens of millions of
radiology reports and billions of images now archived in digital form
exemplify the concept of “big data” and constitute the required substrate for
Al research, one of the most promising areas of health innovation is the
application of artificial intelligence (Al) in medical imaging Indeed. Theres
antisyndicate that workers in radiology departments have basic knowledge of
artificial intelligence. There is a need for more training to increase the
applications of radiology workers in this field.

Aims:

The aim of this study is to measure the level knowledge and awareness so artificial
intelligence (Al) and its use in among radiology staff. ethod:

This questionnaire-based cross-sectional study was conducted among thera
diology staff in all southern regions of Saudi Arabia, an electronic
questionnaire was
distributedtogatherinformationassessingknowledgeandperceptionsconcernin
g the radiology staff about Al.

Result:
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In this study, we used a questionnaire that was distributed in different regions
in the south of the Kingdom of Saudi Arabia and was filled out by 191
individuals working in the radiology department, 59% males and 41%
females, and the educational qualification of most of them was a bachelor's
degree (80%). This study found that 58% of the radiology team have a
background in artificial intelligence. It was also found that most of the
participants (71%) believe that the entry of artificial intelligence into the field
of radiology is important and has great benefit, that the entry of artificial
intelligence will enhance safety procedures and reduce radiation risks. It has
been noticed that the majority of participants (86%) believe that the
introduction of artificial intelligence will reduce the workload on radiology
department among employees.

Chapter one
Introduction

1.1 Introduction:

Acrtificial Intelligence (Al) is a general term that implies the use of a computer
to model intelligent behavior with minimal human intervention, was officially
born in 1956 (1). Medical practice is changing as more sophisticated machine
learning and artificial intelligence (Al) techniques become available. When
combined with the rapid advances in computer processing, these Al-based
solutions have improved the accuracy and effectiveness of diagnosis and
treatment in a variety of specializations (2).

Deep learning and other artificial intelligence (Al) approaches have made
significant progress in image identification problems. Convolutional neural
networks and variation auto encoders are just two of the methods used in
medical image analysis (3). In order to improve patient outcomes at a reduced
cost, adding value involves learning new things and extracting more and better
information from imaging exams. Creating more effective work procedures
and raising employee happiness are two examples of creating value for
radiology personnel. This approach aims to identify a variety of scientific,
cultural, educational, and ethical challenges that need to be addressed and to
assist construct a framework for developing methods to explore the
possibilities of Al in radiology, without getting into a discussion of Al
technology per se. There are three key domains that dominate Al that
automates a part of the workflow for radiologic imaging. Operational Al seeks
to enhance the provision of healthcare by identifying critical parameters that
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influence patient scheduling and other areas (4). Them Ost promising
developments in image acquisition and reconstruction have been shown in
Imaging devices and the workflow for radiologic imaging. By identifying
certain discoveries, acquiring uantitative measurements, or generating Al-
driven reports, diagnostic Al seeks to support the interpretation of clinical
pictures (5). The goal of predictive Al is to predict future events like the onset,
course, and response to therapy of a disease (6). Applications of artificial
intelligence (Al)in radiography have grown dramatically during the past ten
years. While artificial intelligence (Al) is being used in many healthcare
domains, its application to the emergency department (ED)as tool for the
emergency radio logy team has significant promise for reducing some of the
day-to-day issues (7). A large number of medical professionals concurred that
Alhasim proved their field. However, the area of radiology has note braced
Al very widely. Along with the increased interest in and uses of Al in medical
Imaging, radiology staff members are becoming more concerned about the
possible disruption to radio logical practice. Many radios logy staff members
worry that Al will result in fewer jobs related to medical imaging. Therefore,
in order to identify future demands for successful implementation, it is
necessary to understand the current views and expected behavior of radiology
experts toward the integration of Al into medical imaging. Numerous studies
have  beencarriedouttoinvestigatetheviewsandapplicationsofAltechnology
among radiology practitioners. Numerous medical professional sconcurred
that Al has improved their field. Therefore, in order to identify future
requirements for effective deployment, it is necessary to understand the
current views and expected behavior of radiology experts toward the
integration of Al into medical imaging (11).

1.2 Aim and Objective

1.2.1 Aim: The aim of this study is to measure the level knowledge and
awareness so artificial intelligence (Al)and its use in among radio logy staff.
1.2.2 Objective:

-Measuring the of knowledge and awareness of artificial intelligence
(Al)among radiology staff.

-Measuring and assessing the knowledge and awareness of radio logy workers

about radiology applications of Al.

Southern Region Hospitals”

“Knowledge and Awareness of Artificial Intelligence and its Use in Radiology Among Radiology Workers in
AL ANZI, SIDDIQ, AL QAHTANI, AL ARBASH, AL SHAHRI, AL QAHTANI

802



http://www.ajsp.net/

@AJSP

colellpiillamellalnoll

Ol g Gl dand) — @Lud\ Jlaay)
82024 — (A5 a0 — 2 1 laad) Gl

www.ajsp.net

ISSN: 2663-5798 || Arab Journal for Scientific Publishing

" P a G <
I o, i e s Y o (D .

-The possibility of applying artificial intelligence applications in radiology
departments and its advantages as well as disadvantages.

-Knowing the uses of artificial intelligenceavailable in

adiology departments in the region.

. Hypothesis:

-The staff in the Radiology Department have a general background in artificial
intelligence.

-Themajorityofemployeesdonothaveknowledgeofartificialintelligence in the
radiology department.

-We think that Radio logy department staff do not use artificial intelligence
applications in their work. -Most of the team working in the radiology
departmentbelievethatartificialintelligencewillhaveanegativeimpacton their
work.

-Workers in the radiology department fear losing their skills in light of the
presence of artificial intelligence.

-Technologists believe that the use of artificial intelligence will replace them
and jobs in general will decrease.

- In our research, we believe that workers in the radiology department have a
backgrounding artificial intelligence ingeneral and in radiology inparticular

- The entry of artificial intelligence into the field of radiology will speed up
appointments, reduce radiation risks, and enhance safety procedures.

Chapter two
Literature review

2.1 Background

Deep learning and other artificial intelligence (Al) approaches have made
significant progress in image identification problems. Convolutional neural
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networks and variational auto encoders are just two of the many methods used
in medical image analysis, and these methods are evolving swiftly. In the past,
radiologists have used medical experts with training to visually evaluate
medical images in order to detect, characterize, and monitor disease. Artificial
intelligence system search ar acterized by their ability to automatically
recognize complex patterns in picture data and to provide a quantitative
estimate of radioactive qualities rather than a qualitative one Medical
practiceischangingasmoresophisticatedmachinelearningandartificialintellige
nce. (Al) techniques become available When combined with the rapid
advances in computer processing, these Al-based solutions have improved the
accuracy and effectiveness of diagnosis and treatment in a variety of
specializations (3).

2.2 Artificial intelligence

Artificial Intelligence (Al)is a general term the implies the use of a computer
to model intelligent behavior with minimal human intervention, was officially
bornin 1956.The term is applicable to a broad range of items in medicine such
as robotics, medical diagnosis, medical statistics, and human biology. Defined
as a trans-disciplinary approach, cybernetics aims to control of any system
using technology that explores system regulation, structure, and constraints,
most notably mechanical, physical, biological, and social (1).

2.3 Artificial intelligence in medicine and radiology in general

2.3.1 As more advanced artificial intelligence (Al) machine learning
techniques emerge; medical practice is altering. These Al-based systems have
increased the precision and efficacy of diagnosis and treatment across a range
of specialties, especially when coupled with the quick advancements in
computer processing (2).

2.3.2 mage recognition tasks have seen considerable advancements in
artificial intelligence (Al) techniques, particularly deep learning. Medical
image analysis uses variety of techniques that range from convolutional
neural networks to variational autoencoders, and these techniques are
developing quickly. Radiologists have historically used trained medical
professionals to visually assess medical pictures to identify, describe, and
track disease. The automatic recognition of intricate patterns in image data
and the provision of quantitative rather than qualitative assessment of
radioactive properties are characteristics of artificial intelligence systems (3).
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2.4 Artificial Intelligence (Al)in Radiology

The radiology community has played a leading role in propelling medicine
into its digital age and now has the opportunity to become a leader in
exploring medical
applicationsofAl.Thetensofmillionsofradiologyreportsandbillionsofimagesn
ow archived in digital form exemp lify the concept of “bigdata” and constitute
the required substrate for Al research.

The fundamental question is whether Al applications in radiology can add
value. Adding value includes the discovery of new knowledge and extraction
of more and better information from imaging examinations to achieve better
out comes for patients at lower costs. For radiology staff, adding value
includes establishment of more efficient work processes and improved job
satisfaction. The goal of this perspective is to help create a frame work apart
from a discussion of Al technology per se for developing strategies to explore
the potential of Al in radiology and to identify a number of scientific, cultural,
educational, and ethical issues that need to be addressed. For Al that
automates Ana spec to their adiologic imaging workflow, three major
domains predominate. Operational Al aims to improve health care delivery,
from optimizing patient scheduling to identifying key metrics that contribute to
delays, processing overloads, and safety events (4). Application Artificial
intelligence (Al)in Radiology

This progress was enabled by the ability of Al to model complex multivariate
data with accurate and robust machine learning (ML). In radiology, the Ost
promising advances have been demonstrated in their a diologic imaging
workflow and in imaging devices as a means to improve image acquisition
and reconstruction. Diagnostic Alaimstoassist in interpreting clinical images
by detecting specific findings, obtaining quantitative measures, or producing
Al-driven reports (5). Predictive Al aims to forecast future out comes such as
disease occurrence, relapse, progression, and treatment response.

(6). Artificial intelligence (Al) applications in radiology have been rising
exponentially in the last decade. Although Al has found usage in various areas
of healthcare, its utilization in them urgency department (ED)as tool for
emergency radio logy team shows great promise towards easing some of the
challenges faced daily. In addition to interpretive applications, Al assists with
many of the non-interpretive tasks that are encountered every day by
emergency radiology team. These include, but are not limited to, protocolling,
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image equality control and work flow prioritization. Al continues to face
challenges such as physician up take or costs, but is a long-term investment
that shows great potential to relieve many difficulties faced by emergency
radiology team and ultimately improve patient outcomes. Diagnostic imaging
Is essential for diagnosing and managing a variety of patient presentations.
Frequently in the emergency department (ED), imaging is required and a rapid
interpretation is demanded to aid in the acute management of a critically ill
patient. As the utility of imaging has increased, and technology advances, it
places a larger burden on emergency radiology team to produce accurate
reports in a timely manner, especially in urgent situations (7). The concept to
Al has been in continuo use volution because of the development and
Interactions between the different systems that compose it. In the context to f
medical activity, Al means the develop ment and use of algorithms and
software technique use that can interpret medical data, in order to learn from
them, dapt and improve their performance through this experience, and thus
helping increase patient safety and reducing the direct workload of
professionals (8).

2.5 Use so artificial intelligence in radiology

Integrating artificial intelligence into radiology will help overcome the
tedious, repetitive and time-consuming task of detecting relevant finding in
diagnostic imaging and segmenting the detected images into smaller pieces of
data. It will also help identify details that are imperceptible to the human eye
(9). Artificial intelligence (Al) algorithms, especially deep learning, have
made significant progress in image recognition tasks. Methods ranging from
convolutional neural networks to variational auto encoders have found
countless applications in medical image analysis and are advancing rapidly.
In the practice of radiology, trained physicians have historically visually
evaluated medical images to detect, characterize, and monitor disease.
Artificial intelligence methods are characterized by automatic identification
of complex patterns in image data and provide quantitative rather than
gualitative assessment of radioactive properties (3). This enables better care
detection or more accurate porting earlier. Another point is that Al can handle
large data sets in high- dimensional space. However, we must not forget that
artificial intelligence is only as good as the training samples available, and
ideally the number of training samples should be enough to cover all variants.
Human intelligence, on the other hand, is primarily characterized by content
knowledge and the ability to find near-optimal solutions (10). The concept of
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Al has been in continuous evolution because of the development and
interactions between the different systems that compose it. In the context of
medical activity, Al means the development and use of algorithms and
software techniques that can interpret medical data, in order to learn from
them, adapt and improve their performance through this experience, and thus
helping increase patient safety and reducing the direct workload of
professionals (8).

Theexten to the impact to artificial intelligence in the radiology
department

Several surveys have been conducted to exam in radiology practitioners'
perceptions and use of Al technology. Many clinicians agreed that Al has a
positive impact on their profession. A survey of trainees of the Royal College
of Physicians and Surgeons in Canada showed that 72% of respondents
perceived Al as having a positive impact on workflow and/or clinical practice
and patient experience. However, Al has not been widely adopted in their a
diology field. In the United States, as many as38% of radiology trainees use
Al in their practice (16). In addition to the growing interest in, and applications
of, Alinmedical imaging, anxiety is increasing among radiology staff about the
potentially disrupting effect on radiology practice. A considerable number of
radio logy personnel (42%) concerns that Al will reduce medical imaging job.
Thus, itis imperative to understand the current beliefs and intended behavior
of radiology professionals towards the Al integration into medical imaging in
order to describe future needs for successful implementation (17). In Saudi
Arabia, the levels of knowledge, experience, and use of Al have been
investigated among radiology team. However, most studies lack are liable tool
measuring broader dimensions of the level of Al use and perceived impact on
the workflow and radiology profession. We hypothesized that the traineesin
our residency program has an improper knowledge about the role of Al in the
radiology workflow and profession as there is no formal education on this
subject. (11).
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Chapter three Methodology

study designThis questionnaire-based cross-sectional study was conducted among
radiology staff in all southern region of Saudi Arabia

The study distributed an electronic questionnaire to gather information on
theparticipant'sknowledgeandperceptionsconcerningtheradiologystaff about Al.

3.1 Area of study
ThisfieldofstudyistoincreasetheawarenessoftechnologistsabouttheAl and its
uses. To see if they have any knowledge of the Al.

3.2 Study population and sampling.

3.2.1 The population

The target population for this project are the radiology members in all of the
southern region of Saudi Arabia.

3.2.2 Inclusion criteria.

A sample of radiological technologists in southern region of Saudi Arabia
hospitals was selected to participants in the study.

3.2.3 Exclusion criteria.

Other medical staff.Data collection and instrumentation.

Data Collection was carried out using an electronic questionnaire, which was
distributed to the study participants. The questionnaire was gathering
information on the following:

1. Gender

2. Educational Qualification
3. Working experience

4- Region they are working

5-Years of
experience
Etc.
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3.3 questionnaire

The questionnaire included closed questions to assess knowledge and
awareness of artificial intelligence in radiology and concerns faced by
radiology staff.

The questionnaire consisted of two sections:

3.3.1 The first section:

Required participants to provide the following demographic
information: gender, educational qualification (diploma, bachelor’s,
master or doctoral degrees) work experience (years)The second section:

Which consists of questions about knowledge of artificial intelligence, its
uses, its impact in the field of radiology, and the radiology staff’s concerns
about it.

-The link distributed to the workers around the southern region in Saudi
Arabia

https://forms.office.com/r/8px5qrTj8L
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Chapter four

Result Most participants were between 20 and 25 years old (55%),
followed by those between 25 and 30 years sold (30%), then those between
30 and 40 years sold (13%o), and then those over 40 years old (2%) (Figure
1). The majority of participants were male (59%) and female (41%)
(Figure2). Most of the participants were located in the Najran region
(29%), followed by participants from the Asir region (27%), followed by
participants from the Al-Baha region (24%), followed by participants
from the Jazan region (20%0) (Figure 3).

age .1

105 20-25 @

58 25-30 @

24 30-40 @

4 40+ @
(Fifurel)
Explanation of age
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gender .2
113 Male @
78 Female @

(Fifure2).

Explained the gender of participants.

Region .3
56 Najran .
51 Asir @
38 Jazan .
46 AiBaha @

(Fifured).

Clarifying the participants’ areas
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Years of Experiencg
80
70 78 0-5
60 51 5-10
- 16 10-15
40
e 15-20
30
3 +20
20
35 intern
. | —
(Fifured)

Years of Experience

The figure above’s how’s us that most of the participant shad years of
experience ranging from 0-5 (78 people), followed by those
whoseyearsofexperiencewere5-10(51people), followed by the
trainee(35people), followed by those whose years of experience were 10-
15. (16 people), followed by those with 15-20 years of experience(8people),
followed by those with more than 20 years of experience (3 people),
(Fifured).
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What is your educational qualification .5

24 Diploma @@
152 Bachelor’s .
12 Master’s .

3 ..rate or doctorate in philosophy .

(Figureb)

Thee ducational qualification

Most of the participant she ldabachelor’s degree(80%),then adiploma
(13%),then amaster’s degree(6%), and finally a Professional doctorate
or doctoral in philosophy (2%0), (Figure 5).

Do you know what (Al) means .6

160 Yes .
31 No .

(Figureb)
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We found that most participants know what Al means (84%o), and those
who do not know (16%) (Figure 6).

Do you have a background in artificial intelligence .7

137 Yes .

54 No @

(/2%), while those who do no the via back ground In artificial intelligence
(28%) (Figure 7).

Do you have a background in artificial intelligence in radiology .8

110 Yes @
81 No .
(Figure8)
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The majority of participants had a background in artificial intelligence
in radiology (58%), while those who did not have a background in
artificial intelligence in radiology (42%0) (Figure 8).

Do you think artificial intelligence is important in radiology .9

136 Yes @
> 20 No @
35 don't know .

(Figure9)

(71%) of the participants believe that artificial intelligence is important
in the field of radiology, while (10%0) of them do not believe that artificial
intelligence is important in radiology, and (18%) do not know whether it
Is important or not (Figure 9).

Do you think Al has a good impact on the future of Radiology .10

141 Yes @
‘ 21 No @

29 | don't know .

(Figurel0)
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(74%) of the participants believe that artificial intelligence has a good
impact on the future of radiology, while (11%) of them believe that
artificial intelligence does not have a good impact on radiology, and
(15%) do not know whether it has a good impact or not (Figure 10).

ale e cul Ja | Are you aware of the Al applications currently used in Radiology .11
adll ale b W dorzimall pelibuoll Sl Slauhiy

100 axi|Yes @

91 yiNo @

(Figurell)

In (Figurell) we found that participants who have knowledge of artificial
intelligence applications used in radiology (52%) and those who do not
have knowledge (48%).

Do you use artificial intelligence applications in your field of radiology .12

85 Yes ’
106 No .

(Figurel2)
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The figure above’s how’s us found that the majority of participants do not
use artificial intelligence applications in their field of work (55%), and
there were (45%) of them who use artificial intelligence applications in
their field of work. (Figure 12).

Do you think Al will speed up appointments in the radiology department .1

160 Yes .
31 No ‘

(Figurel3)

The figure above shows that the majority of respondents believe that Al
will speed up appointments (84%) while some believe that Al will not
speed up appointments (16%) (Figure 13).

Do you think that artificial intelligence will reduce radiation risks and enhance safety .14

measures
163 Yes .
28 No @
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(Figureld)

In this figure many agreed that Al would help with radiation safety
measures (85%), while few thought it would no the Ip with radiation
safety measures (15%) (Figure 14).

Do you think that artificial intelligence reduces the workload of radiology .15
department employees

165 Yes .
26 No @

(Figurelb)

We found that most participants thought that Al would help reduce
workload (86%0), and a few of them thought that it would not help reduce
workload (Figure 15).

Do you think you will lose your skills in the presence of artificial intelligence .16

109 Yes .
82 No @

(Figurel6)

It was noted in this figure that the number of participants were afraid of
losing their skills in the presence of artificial intelligence (57%), while the
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percentage of those who were not afraid of losing their skills was 43%
(Figure 16).
Do you have concerns about Al in your business .17

11 Yes @
80 No @

(Figurel?)

Here it appears that the percentage of participants who fear artificial
intelligence in their work is higher (58%), and the percentage of those

who do not fear it is lower (42%) (Figure 17).

Do you think that the presence of artificial intelligence will reduce career .18
opportunities

148 Yes @
43 No @
(Figurel8)

A large percentage of respondents believe that Al will reduce job
opportunities (77%), and a small number (23%0) believe that it will not
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reduce job opportunities (Figure 18).

Do you think that artificial intelligence will replace you one day .19

118 Yes .
73 No .

(Figurel9)

As we see here, many respondents believe that Al will one day replace
them (62%), and some respondents believe that it has not replaced them
(38%) (Figure 19).

Do you want any training in artificial intelligence in radiology .20

145 Yes .
46 No @

(Figure20)

This figure shows us that participants do not have any training in Al in
radiology and are willing to training it (76%o), and that a few of them do
not want any training in this topic (24%o) (Figure 20).
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Chapterfive
Discussion and Conclusion

Discussion:

This study sheds light on the knowledge and awareness of artificial
intelligence (Al) and its use in among radiology staff in southern hospital sin
the Kingdom of Saudi Arabia, which is an important aspect given the impact
to artificial intelligence on healthcare. Theres It so four study indicate that the
majority of participants have a basic understanding of Al in radiology. Of the
191 participants, 110 (58%) who had heard of Al had basic knowledge of Al
in radiology. This is consistent with a previous study (12). However, the
results revealed that although workers in radiology departments are aware of
artificial intelligence, they do not use artificial intelligence applications in
their field of work, and it is possible that they work on them without
knowledge or awareness of them.

However, our study indicated a more positive attitude. The trend of artificial
intelligence among radiology department workers and Interns compared too
their studies (13). Incomparis on with other studies, our study included all
workers in radiology departments with various academic degrees, including
Interns. For example, in study (14), we found that workers in radiology
departments, including Interns, need more training 154 (76%) in education to
increase awareness and knowledge of artificial intelligence and its
applications.

There sults of this studyal so highlighted the importance of continuing
education and training for workers in departments. Radiology to keep pace
with the rapid development in the field of artificial intelligence.

This is especially important in SaudiArabia, where there is a need to keep up
with the latest developments in technology and its practical applications in the
healthcare industry (15).

It is important that those working in radiology departments have a good
understanding of artificial intelligence and its limitations, as this will help
them better integrate the technology into their work processes and make
informed decisions about its use.The above highlights the need for continued
research on this topic and the importance of increasing Awareness and
knowledge among those working in radiology departments, as well as

Southern Region Hospitals”

“Knowledge and Awareness of Artificial Intelligence and its Use in Radiology Among Radiology Workers in
AL ANZI, SIDDIQ, AL QAHTANI, AL ARBASH, AL SHAHRI, AL QAHTANI

821



http://www.ajsp.net/

ISSN: 2663-5798 || Arab Journal for Scientific Publishing

IS

. e - FaLN =
OO gy Sz et S U Kl »

@AJSP

colellpiillamellalnoll

Ol g Gl dand) — @Lud\ Jlaay)
82024 — (AU (580 — 2 1 laal) g

www.ajsp.net

promoting the potential benefits of artificial intelligence in the healthcare
sector This can be achieved through continuing education and training, we
have faced multiple limitations in our time of making the project and that is:

1- wedidn tgetenoughtimebecauseitwas3months.

5.1We didn't get more than enough responses.
3-gathering information was difficult for
us.

5.2 Conclusion:

Artificial intelligence (Al) is the term used to describe the use of computers
and technology to simulate intelligent behavior and critical thinking
comparable to a human being. One of the most promising areas so health in
novation is the application of artificial intelligence (Al) in medical imaging
Indeed, Al may find multiple applications, from image acquisition and
processing to aided reporting, follow-up planning, data storage, data mining,
and many others. Due to this wide range of applications, Al is expected to
massively impact the radiology staff daily life.

This study aim of this study is to measure the level knowledge and awareness
so artificial intelligence (Al) and its use in among radiology staff. The results
of the study provide a comprehensive overview of the current level of
knowledge and awareness of artificial intelligence in the field of radiology
among those working in radiology departments. The results indicate that
workers in radiology departments have basic knowledge of artificial
intelligence. There is a need for more training to increase the applications of
radiology workers in this field. Additionally, addressing concerns about the
reliability and accuracy of Al systems will be essential in promoting broader
Al adoption in radiology. It is recommended to develop initiatives to increase
exposure to artificial intelligence and facilitate its integration into daily work
to enhance its benefits and impact on workers in radiology and patient care
departments.
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