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Purpose: The objective of our study was to assess awareness, attitudes, and practices regarding artificial intelligence (AI) among
healthcare workers in private polyclinics in Jeddah, Saudi Arabia.

Methods: We conducted cross-sectional study among healthcare workers in private clinics in Jeddah. Data was collected using
a structured, validated questionnaire in Arabic and English on awareness, attitudes, and behaviors regarding Al. Cronbach’s alpha for
the questionnaire ranged from 0.6 to 0.8. Descriptive and bivariate analysis was done to assess the scores and their association of
various sociodemographic variables with awareness, attitudes, and behaviors regarding Al. Multiple linear regression was performed
to predict the scores of awareness, attitudes, and behaviors based on the sociodemographic variables.

Results: We recruited 361 participants for this study. Approximately, 62% of the healthcare workers were female. The majority (36%) of
healthcare workers were nurses, while 25% were physicians. The median awareness, attitude, and behavioral scores were 5/6 (IQR 3-6), 5/8
(IQR 4-7), and 0/3 (IQR 0), respectively. Approximately three-fourths (74%) of the healthcare workers believed that they understood the
basic computational principles of Al. Only half of the participants were willing to use Al when making future medical decisions. We found
that male healthcare workers had better knowledge scores regarding Al as compared to female healthcare workers (Beta = 0.555, 95%,
p value = 0.010), while for attitude scores, being administrative employee as compared to other employees was found to have negative
attitude towards Al (Beta = 0.049, 95%, p value = 0.03).

Conclusion: We found that healthcare workers had an overall good awareness and optimistic attitude toward Al. Despite this, the
majority is worried about the potential consequences of replacing their jobs with Al in the future. There is a dire need to educate and
sensitize healthcare workers regarding the potential impact of Al on healthcare.
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Introduction

In recent times, the healthcare system in many countries has started to use the data of the patients for the quality of care
improvement. In this era of technological advancements, there are many developments that have the capacity to use hospital
care data for the best interest of the patients. This will eventually result in more efficient services, and it will improve the
outcomes as well.'” Nowadays, artificial intelligence (AI) has been used as an important tool for technological advancement
in healthcare system.’

Al technologies are now helping and shaping the healthcare system for achieving their goals related to patient care.* There is
also a debate about how to transform human intellectual into Al. Looking from healthcare viewpoint, Al brings a “paradigm shift
to healthcare, powered by increasing availability of healthcare data and rapid progress of analytics techniques”.”> Another review
suggested that with the support of artificial intelligence, dental nurses play a key role in dental cone beam computed tomography

Advances in Medical Education and Practice 2024:15 269-280 269
Received: 25 November 2023 © 2024 Serbaya et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creati g/licenses/by-nc/3.0/). By accessing the

Accepted: 27 March 2024
Published: 5 April 2024

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-2724-8113
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Serbaya et al Dove

(CBCT) data management during the consultation. It helps the consultants by preparing patients for imaging, and it assists the
dentist with image interpretation and data analysis and preparation.®

There have been studies done globally that have assessed the role and use of Al in healthcare system to improve the outcome
associated with medical decision-making and efficiency.”® There have been many promising improvements in the functioning of
the healthcare systems, and it has been supported by accessibility of large medical datasets to assess the algorithms.’ The use of
Al will eventually be implemented in healthcare system, as the physicians will be the foremost beneficiary of this technology as
this will help them to take informed decision about their patient diagnosis and treatment plans.

Current evidence suggests that use of Al in healthcare system is increasing, and as a result, there is a need that
healthcare workers should know about the concepts and fundamentals of Al. In United Kingdom (UK), there has been
use of innovative digital technologies in healthcare system which has resulted in recent national governmental review.'°
The behaviors of healthcare workers related to the use of Al is showing enthusiasm, and this is helping for the authorities
to implement it smoothly. There have been previous experiences reported from Canada'' and Germany'? as well, where
studies have been conducted about readiness of incorporating Al in healthcare personnel among medical students.

Sarwar et al'®

reported findings from 54 countries; that is, positive attitudes have been reported among respondents about
Al with around 75% of the participants reported to be highly motivated for using Al as diagnostic tool for improving the
patient outcomes related to pathology work. Maskara et al'* investigated the acceptance of Al among different clinical
specialties and showed that they knew about Al technology use in their field, and few of their colleagues were using Al
themselves; however, the physicians were positive about Al, but also they were spectacle that using Al would have an impact
on cost and also empathy factor related to patient counselling. Another study'> found that physicians were very positive
about Al implementation in healthcare system.

Most of the studies conducted on this topic assessed the respondent’s perception about Al implementation in their fields, they
did not consider respondents’ knowledge, attitudes, and behaviors related to Al. There is very limited literature on this topic in the
Saudi Arabian context, despite the technological advancement this region is seeing. Only a handful number of studies have
assessed respondents’ knowledge and awareness about artificial intelligence in Saudi Arabia. The purpose of our study is to
understand Saudi Arabian healthcare workers’ knowledge, attitudes, and practices related to Al and explore the factors that
influence them. Hence, the objective of our study was to determine the level of Al knowledge, attitudes, and practices among
healthcare workers working in private polyclinics in Jeddah, Saudi Arabia. We also evaluated the association of knowledge,
attitudes, and practices regarding Al with other sociodemographic variables among the same population in Jeddah, Saudi Arabia.

Materials and Methods

Study Design and Setting

This cross-sectional study was conducted in Jeddah, Saudi Arabia, from March 2022 to May 2022. Jeddah, the coastal city of
Saudi Arabia, is at the eastern coast of the Red Sea. Jeddah is considered as the economic and tourism capital of the country. The
population is estimated to be approximately 3.4 million.'® The study population for this research were healthcare workers in
private polyclinics in Jeddah. They included physicians, nurses, administrative personnel, and other staff members. A total of 22
private polyclinics in Jeddah were recognized at the time of our study. They operate under the supervision of the Jeddah
Directorate for Health Affairs. These polyclinics encompass around 7798 healthcare workers belonging to all health specialties
according to the Ministry of Health Statistical Yearbook (2020). Therefore, a study population was formed. Based on their
geographical distribution, the polyclinics were divided into four sectors. We selected one of these sectors by simple randomiza-
tion to include all healthcare workers in the polyclinics in our study.

Sample Size
We calculated the sample size by using the Statulator Inc. Calculator. With a population of 8000 healthcare workers and assuming
the expected population standard deviation to be 0.5'7 for the mean scores of knowledge, favorable attitudes and practices, the

study required a sample size of 388 participants to estimate a mean a 95% confidence interval and 5% margin of error.
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Sampling Technique

After recruitment of all private polyclinics in the sector, staff members were identified. Healthcare workers were
recruited from private clinics. Convenience sampling was used to enroll polyclinics in the selected sector until the
number of healthcare workers from these private polyclinics reached the sample size. Employees or healthcare workers
under training and those on leave during the study period were excluded.

Study Tools

We collected the data by using structured questionnaires in both Arabic and English languages. The questionnaire consisted of
four sections. The first section concerned socio-demographics including age, gender, type of healthcare worker, professional
qualifications, and years of work experience. The second, third, and fourth sections included variables on awareness (6 items),
attitude (8 items), and behaviors (3 items) regarding Al. The awareness, attitude and behavior questionnaire were developed after
reviewing the relevant literature that focused on assessing the knowledge, attitude and practice regarding Al. This task was
performed by two independent investigators, and discrepancies were resolved through discussion. The questionnaire was checked
and validated by university faculty members. The questionnaire was translated into Arabic by a bilingual expert. Next, the
translated versions were back-translated into English by another set of bilingual experts to assess the accuracy of the translation.
A pilot study was conducted on 10% of the target population. Content validity was reviewed by subject experts and expert
physicians. A reliability analysis of the questionnaire was performed. Cronbach’s alpha value of awareness, attitude and behavior
domains were 0.79, 0.77 and 0.62, respectively.

The second section (awareness of Al) included six items: “Do you have good familiarity with artificial intelligence?”; “1
have an understanding of the basic computational principle of AI”’; “I am comfortable with the nomenclature of AI”’; “I have
an understanding of the limitations of AI”’; “Al abilities are superior to human experience”; and “Al has useful applications
in the medical field”. The third section (attitudes regarding Al) includes eight items: “How useful do you think AI could be
in your area of work?”; “The diagnostic ability of Al is superior to the clinical experience of a human doctor”; “Al can help
reduce the number of medical errors”; “Al can deliver clinically relevant, vast amounts of high-quality data in real time”;
“Al has no emotional exhaustion or physical limitation”; “Do you agree that you would always use Al when making
medical decisions in the future?”’; “Do you think there may be serious privacy issues with the use of AI?”; and “How
worried are you that Al will replace you in your job?” The final section (behavior of Al) included three items: “Al cannot be
used to provide opinions in unexpected situations”; “Al is not flexible enough to be applied to every patient”; and “Al has
low ability to sympathize and consider the emotional well-being of the patient” (Supplementary File 1).

Data Collection Technique

After obtaining proper approval, the questionnaires were manually distributed to the participants. All questionnaires were stored
in a private memory and only involved, and the authors would have the right to review them. If the criteria met the study
inclusion criteria, a full explanation of the study objectives was communicated to them, and written informed consent was also
obtained from willing participants.

Data Analysis

Data were statistically analyzed using SPSS software version 25. Descriptive analyses were performed by calculating the mean +
SD for quantitative data, such as age and experience in years; variables, frequency, and proportion of qualitative data were also
computed, such as sex, type of healthcare worker, and professional qualification. Median and interquartile range (IQR) were
reported for awareness, attitude and practice scores, as these variables were not normally distributed. For questions related to
awareness, a score of “1” was assigned if the answer was strongly agree and agree, while “0” was assigned if the answer was
strongly disagree, disagree and do not know. All six items were then summed up to calculate the total awareness score. Scores for
each of the items in the attitude section range from “0” strongly disagree, disagree and do not know to “1” for strongly agree and
agree. The sum of all items in the attitude section was used to calculate the total score. In the behavior domain, “0” was assigned
for poor behavior and “1”” was assigned to good behavior. Subsequently, the total behavior score was calculated by summing all
items. For bivariate comparisons of awareness, attitudes, and behaviors, we used Mann—Whitney and Kruskal-Wallis tests.
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Multiple linear regression was performed to predict the scores of awareness, attitudes, and behaviors based on the socio-
demographic variables. Results of the regression were presented as beta coefficients and p-values. A p-value of <0.05 was
considered significant at a confidence interval of 95%.

Ethical Considerations

Our study was approved by the Research Ethics Committee of the Research and Studies Department of Jeddah Health Affairs
(Research No. 1547, dated 2/9/2021). No personal identifiers such as names or phone numbers were collected. We ensured that
no personal information was collected during the data collection, and access to data was only authorized to the primary

investigator. All information was kept confidential.

Results

We recruited 361 individuals participated for our study. The response rate was 98.3%. The mean age of the participants
was 35.2 + 9.9 years. Approximately 43% (n = 155) of the healthcare workers were 30 years of age or younger, whereas
approximately 42% (n = 152) were between 31 and 45 years of age. Approximately 62% of the healthcare workers were
females. The majority (36%) of healthcare workers were nurses, while 25% were physicians. Half (51%) of them were
graduates, followed by diploma holders (21%). Most participants (43%) had 6—15 years of experience, followed by up to
five years of experience (41%) (Table 1).

Table | Socio-Demographic Characteristics of Healthcare
Workers Working in Private Polyclinics in Jeddah (n = 361)

Characteristics n =361 %
Age (years), Mean (SD) 35299
< 30 years 155 42.9
3145 years 152 42.1
> 45 years 54 15.0
Gender
Male 138 382
Female 223 61.8

Healthcare workers

Physician 90 25.1
Nurse 128 35.8
Administrative Staff 39 10.9
Others 101 28.2

Professional Qualification

Graduate 183 51.1
Postgraduate (any degree after graduation) | 69 19.3
Diploma 74 20.7
Others 32 8.9
(Continued)
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Table | (Continued).

Characteristics n=361 | %
Years of experience 9.5+8.6
< 5 years 147 40.7
6—15 years 157 43.5
> |5 years 57 15.8

Table 2 presents the results of the knowledge, attitudes, and practices toward Al among healthcare workers in Jeddah.
The median awareness score of participants was 5 (IQR 3—6) where the maximum possible score was 6. The median score
for the attitude domain was 5 (IQR 4—7) from a possible 8. The median behavioral score was 0 (IQR 0) from a total of 3.

Approximately half (47%) of the participants agreed that they were familiar with Al. Approximately three-fourths
(74%) of the healthcare workers thought that they understood the basic computational principles of Al. Half (50%) of the
respondents believed that Al abilities were superior to human experience. Approximately, two-thirds (70%) of partici-
pants agreed that Al has useful applications in the medical field. Approximately 83% of participants thought that Al

Table 2 Knowledge, Attitude, and Practices Toward Artificial Intelligence (Al) Among Healthcare Workers in Jeddah (n = 361)

KNOWLEDGE VARIABLES n =361 %

Do you agree that you have good familiarity with artificial intelligence?

Agree 170 47.1
Disagree 131 36.3
Do not know 57 15.8

| have an understanding of the basic computational principle of Al.

Agree 269 745
Disagree 38 10.5
Do not know 67 18.6

| am comfortable with the nomenclature of Al.

Agree 286 794
Disagree 19 5.2
Do not know 75 20.9

| have an understanding of the limitations of Al.

Agree 178 77.0
Disagree 27 15.6
Do not know 92 25.6

Al abilities are superior to human experience.

Agree 178 49.6
Disagree 106 29.5
Do not know 51 14.2
(Continued)
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Table 2 (Continued).

KNOWLEDGE VARIABLES n =361 %

Do you agree that artificial intelligence has useful applications in the medical field?

Agree 252 70.0

Disagree 36 10.0

Do not know 25 6.9
Median knowledge score (IQR) 5 (3-6)

ATTITUDE VARIABLES

How useful do you think Al could be in your area of work?

Useful 300 83.1

Limited or no use 6l 16.9

Do you agree that the diagnostic ability of Al is superior to the clinical experience of

a human doctor?

Agree 170 47.1
Disagree 131 36.3
Do not know 60 16.6

Al can help reduce the number of medical errors.

Agree 269 74.5
Disagree 38 10.5
Do not know 54 15.0

Al can deliver clinically relevant, vast amounts of high-quality data in real time.

Agree 286 794
Disagree 19 5.2
Do not know 55 15.4

Al has no emotional exhaustion or physical limitation.

Agree 178 77.0
Disagree 27 15.6
Do not know 56 74

Do you agree that you would always use Al when making medical decisions in the future?

Agree 178 49.6
Disagree 106 29.5
Do not know 75 20.9

Do you think there may be serious privacy issues with the use of Al?

Agree 252 70.0
Disagree 36 10.0
Do not know 72 20.0
(Continued)
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Table 2 (Continued).

KNOWLEDGE VARIABLES n =361 %
How worried are you that Al will replace you at your job?
Worried 210 583
Not worried at all 150 41.7
Median attitude score (IQR) 5 (4-7)
PRACTICE VARIABLES Agree Disagree Do not know
n (%) n (%) n (%)
Al cannot be used to provide opinions in unexpected situations. 260 (72.2) 37 (10.3) 63 (17.5)
Al is not flexible enough to be applied to every patient. 277 (76.9) 32 (8.9) 51 (14.2)
Al has low ability to sympathize and consider the emotional well-being of the patient. 290 (79.4) 24 (6.7) 50 (13.9)
Median practice score (IQR) 0 (0)

could be useful in their area of work. Only 47% believed that the diagnostic ability of Al was superior to that of a human
doctor. Approximately three-fourths (75%) of healthcare workers agreed that Al could help reduce the number of medical
errors. The majority of participants (79%) reported that Al could deliver clinically relevant, vast amounts of high-quality
data in real time. Half (50%) of the participants agreed that they would use Al to make medical decisions in the future.
Approximately, 70% of respondents believed that there may be serious privacy issues associated with the use of Al
Approximately 58% of healthcare workers were worried that Al would replace their jobs. The majority of participants
(79%) responded that Al has a low ability to sympathize with and consider the emotional well-being of the patient.

Figure 1 shows the concerns of healthcare workers regarding the application of Al in medicine. Approximately 25%
believed that Al is not flexible enough to be applied to every patient, while one-fourth responded that Al has a poor
ability to consider the emotional well-being of the patient. Figure 2 presents the different domains in which participants
thought that the use of Al would be useful. Approximately one-fourth of participants thought that AI would be useful in
providing medical assistance in underserved areas, whereas 23% believed that it would be more useful in biopharma-
ceutical research.
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Figure | Participant’s concerns about application of Al in medicine (n=361).
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Figure 2 Participant’s think use of Artificial Intelligence would be most useful in.

Table 3 shows the bivariate association of Al knowledge, attitude, and practice scores with other sociodemographic
variables among healthcare workers in Jeddah. We found that nurses had the highest knowledge scores compared to other
types of healthcare workers (p = 0.032), and administrative staff had the highest practice scores compared to other

Table 3 Bivariate Association of Knowledge, Attitude, and Practice Scores of Artificial Intelligence (Al) with Other Variables Among
Healthcare Workers in Jeddah (n = 361)

Value Knowledge Score Mean * SD | Attitude Score Mean + SD | Practice Score Mean * SD
p-value p-value p-value
Age (Pearson correlation) 0.048 0.362 0.056 0.292 —-0.004 0.940
Gender
Male 43+ 1.8 0.109 54+ 16 0.176 0.25 £ 0.49 0.624
Female 41+18 5019 0.26 £ 0.62
Healthcare workers
Physician 4.0 0.032* 5.3 0.471 0.18 0.031*
Nurse 4.4 5.2 0.27
Administrative staff 3.6 49 0.46
Others 43 52 0.22
Professional Qualification
Graduate 4.1 0.391 5.3 0.824 0.21 0.099
Postgraduate 4.1 5.3 0.19
Diploma 4.5 5.1 0.42
Others 4.2 5.2 0.31
Years of experience (Pearson correlation) | 0.077 0.146 0.100 0.059 -0.038 0.480

Note: *P<0.05.
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Table 4 Linear Regression Showing the Relation Between Knowledge, Attitude, and Practice
Scores of Artificial Intelligence (Al) with Other Socio-Demographic Variables Among Healthcare
Workers in Jeddah (n = 361)

Parameter Category Knowledge Attitude Score Practice Score
Score

Beta | P value | Beta | P value | Beta | P value
Age —0.18 0.370 —0.03 0.107 0.007 0.239
Gender Male 0.555 0.010%* 0.369 0.088 —0.026 0.705
Female Ref. Ref. Ref. Ref. Ref. Ref.
Job type Physician —0.364 0.203 0.027 0.925 —0.012 0.893
Nurse 0.255 0.313 0.012 0.962 0.013 0.876
Administrative | —0.560 0.201 —0.923 | 0.037* 0.276 0.050
Others Ref. Ref. Ref. Ref. Ref. Ref.
Education level Postgraduate 0.45 0.910 0.151 0.702 —0.113 0.369
Graduate —0.016 0.961 0.369 0.274 —0.109 0.309
Diploma 0414 0.277 0.261 0.497 0.075 0.537
Others Ref. Ref. Ref. Ref. Ref. Ref.
Experience in 0.027 0.233 0.049 0.03* —0.007 0.312

years

Note: *P<0.05.

healthcare workers (p = 0.031). No significant differences were observed among gender, age, and years of experience
with respect to knowledge, attitude, and practice scores related to Al.

In Table 4, the multiple linear regression shows the predictors of knowledge, attitude, and practice scores of Artificial
Intelligence (AI) with other socio-demographic variables among healthcare workers in Jeddah. We found that male
healthcare workers had better knowledge scores regarding Al as compared to female healthcare workers (Beta = 0.555,
95%, p value = 0.010). While for attitude scores, being administrative employee as compared to other employees was
found to have negative attitude towards Al (Beta = —0.923, 95%, p value = 0.037). Additionally, more experience years
were found to possess positive attitude towards Al (Beta = 0.049, 95%, p value = 0.03). Rest of the variables were found
to be insignificant for knowledge, attitude and practice scores.

Discussion

This is one of the very few epidemiological studies conducted in Saudi Arabia on awareness, attitude, and practice
regarding Al among healthcare workers. Compared with the government sector, the private sector had less direct
supervision and operation from the Ministry of Health in terms of computerized systems and technical issues.
Therefore, this was the main focus of our study.

Overall, we found good awareness and optimistic attitudes toward Al among healthcare workers in Jeddah, Saudi Arabia.
Despite having a positive awareness and attitude, the majority were worried about the potential consequences of Al replacing
their jobs. This finding was similar to the previous study conducted in Saudi Arabia, which also reported that around 78% of
the healthcare workers were of the opinion that their job was at risk to be replaced after application of Al in their work
setting.'” Another study among community pharmacist in Saudi Arabia reported contrasting findings that only 25.6% believed
that Al would eventually replace healthcare individuals.'® There is another contrasting finding from a Korean study'’
conducted among physicians, which reported that only 35% reported that their job could be replaced by Al. Another study
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from UK among healthcare workers reported that only 28% were worried that AT would replace their jobs.'” This difference
may be due to difference in advancement and application of Al in healthcare systems, as, in Saudi Arabia, the transformation
has only recently been introduced, while in western and developed countries like Korea, Al has been used for a few years and
the healthcare workers are aware of the advantages related to the potential impact of Al in their healthcare system.

We also enquired about healthcare workers’ understanding of Al principles. Around half of the healthcare workers
believed that they had good familiarity with Al in our survey, while around three-fourths replied that they understood the
basic computational principles of Al This has also been reported in other studies as well.?*** Fifty percent of our
participants also believed that Al abilities were superior to human experience. Approximately 70% of participants agreed
that Al has useful applications in the medical field.

In the attitude section, most healthcare workers believed in the usefulness of Al in their area of work. This finding is
also consistent with those of previous studies.?’** We also enquired about the diagnostic ability of AI compared with the
clinical experience of a human doctor; approximately half of the participants agreed that Al would be clinically superior.
This has been supported by previous studies that reported that, in radiology and pathology, Al will replace doctors based
on diagnostic superiority.>**> Krittanawong>® believed that AI cannot replace doctors, as the patient—doctor relationship
cannot be completed without the sympathy and empathy that Al has not been able to achieve. In complex situations,
physicians’ experience is still needed to integrate history, examination, and laboratory tests to arrive at a final plan for the
patient.”® The majority of our participants also believed that Al can help in reducing medical errors and deliver clinically
relevant, high-quality data in real time. This has been supported by the findings of previous studies that have also
reported similar results.>*’ In a study conducted in Pakistan among physicians and medical students, 74.4% of our study
population acknowledged the importance of Al in modern diagnostics.”® It was also reported in the same study that
66.6% of participants agreed that implementation of Al in medicine will reduce diagnostic errors.>’ We also asked about
the emotional exhaustion of Al, for which the majority of participants reported that Al has no emotional exhaustion. Only
half of them believed that they would use Al when making medical decisions in the future.

Regarding the practical aspect of using Al in their practice, our healthcare workers were not convinced that Al could
provide opinions in difficult situations. Moreover, the majority thought that Al is not sufficiently flexible to be applied to
every patient. The majority also thought that Al had a poor ability to sympathize with patients and is less considerate
about the emotional well-being of the patient. These findings are consistent with previous studies that reported that
healthcare workers, including physicians and medical students, were unaware of the practical utilization of Al in the
medical field.">'” Surovkova et al also explored the impact of Al on the role of dental supporting staff in orthodontic
practices, highlighting the transformative effects of Al-powered workflows and the emergence of new responsibilities for
these professionals. Their study, conducted over a three-year period, assessed the implementation of an Al solution called
Dental Monitoring in an orthodontic practice, and it was found that Al can enhance patient care and personalized
treatment while also raising ethical and legal considerations for dental practices.?®

We also found that male healthcare workers had better knowledge than female healthcare workers. This finding is
similar to other studies, which also reported that males had better knowledge than other females.>” We also reported that
administrative employees were having negative attitude towards Al as compared to other employees. This needs to be
further explored, as for meaningful comparison, a larger sample size and appropriate number of each type of healthcare
workers according to their specialty would be required.

During recent times, the use of Al in Saudi Arabia has increased dramatically with 2030 vision in Saudi Arabia. Saudi
Arabia has launched several platforms for its national digitalization mission. The National Healthcare Command and
Control Center [NHCCC] and Saudi Data and Artificial Intelligence Authority (SDAIA) have led this initiative to
integrate Al into the healthcare system.'® During COVID-19, the development of mobile apps and their sensitization to
the local population was the cornerstone of preventive efforts against the COVID-19 pandemic in Saudi Arabia.*

This is one of the very few studies that has assessed awareness, attitudes, and practices regarding Al among healthcare
workers in Saudi Arabia. We only enrolled healthcare workers from private polyclinics, so the generalizability would be
limited. However, we believe that the responses from the public sector would, to some extent, not have been much different.
Second, we were not able to collect information from our Information Technicians (ITs), which would be interesting to
compare with the awareness and attitude regarding Al because they, for sure, would have more exposure to Al.

278 https: Advances in Medical Education and Practice 2024:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Serbaya et al

Conclusion

In summary, our results showed that healthcare workers working in Jeddah, Saudi Arabia, showed good overall awareness and
optimistic attitudes toward Al. Despite having a positive awareness and attitude, the majority were worried about the potential
consequences of Al replacing their jobs in the future. There is a dire need to educate and sensitize healthcare workers about the
impact of Al in healthcare system. We found that our results were mixed between fear of job replacement by Al and good
overall awareness about Al technologies and advancements. The findings of our study highlighted the need for sensitizing
healthcare workers on the pros, cons, and challenges associated with the implementation of Al in healthcare and the potential
of these evolving technologies to improve healthcare outcomes. Different institutions like college and universities can play the
pivotal role in making the environment conductive for accepting the role of Al in improving the health services. Moreover, the
current market dynamics and situation of healthcare system in Saudi Arabia also makes it a perfect case for developing and
implementing the use of Al by Al solution developers.

Regarding strengths, we think that this study adds to the existing knowledge and perceptions about Al among
healthcare workers in Saudi Arabia. It emphasizes the need for determined efforts to address the gaps in Al together with
healthcare individuals and preparing for coupling the potential of Al to improve outcome related with patient care and
advancements in the medical. Regarding limitations, our study design does not allow for the assessment of awareness and
optimistic attitudes toward Al over time. For studying this over a period of time, longitudinal studies could be conducted
in future. The study sample was restricted to healthcare workers working in private polyclinics in Jeddah, limiting the
applicability of our results to other population. Future studies should be planned to gain insights from different sub-group
of population, and different contexts to have a better understanding of the application of Al in healthcare settings. We
used self-reported measures of awareness and attitudes towards Al, which may be subject to biases, such as social
desirability bias. Follow-up studies could utilize the impartial metrics to evaluate the proficiency of learners in the Al
domain, such as pre- and post-evaluations based on performance. Our study does not address the potential for Al to
exacerbate existing health inequities. Future studies are recommended Al to address this important point, which could
lead to discrimination against certain groups of people. The study also does not collect data on the healthcare workers’
prior exposure to Al or their experience with Al-powered tools. This could bias the results, as individuals who are
already familiar with Al may have more positive attitudes towards it.

Lastly, it would be beneficial to assess the perceptions and opinions of healthcare administrators, executives and other
relevant stakeholders in establishing and implementing Al technologies in healthcare system. The knowledge about the
potential barriers in implementing Al technologies in healthcare system could be used to find answers and solutions to
increase Al literacy among healthcare individuals.

In conclusion, our study emphasized on the positive attitude of Saudi Arabian healthcare workers towards Al
awareness and its utilization. By working on the gaps found in Al awareness and understanding of AI’s potential and
limitations in healthcare system, our system can plan for our future health professionals, to couple the utilization of Al in
improving patient care and healthcare system betterment.
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