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Purpose: Artificial Intelligence (Al), especially ChatGPT, is rapidly assimilating into healthcare, providing significant advantages in
pharmacy practice, such as improved clinical decision-making, patient counselling, and drug information management. The adoption
of Al tools is heavily contingent upon pharmacy practitioners’ knowledge, attitudes, and practices (KAP). This study sought to
evaluate the knowledge and practices of pharmacists in Saudi Arabia concerning the utilization of ChatGPT in their daily activities.
Patients and Methods: A cross-sectional study was performed from May 2023 to July 2024 including pharmacists in Riyadh, Saudi
Arabia. An online pre-validated KAP questionnaire was disseminated, collecting data on demographics, knowledge, attitudes, and
practices about ChatGPT. Descriptive statistics and regression analyses were conducted using SPSS.

Results: Of 1022 respondents, 78.7% were familiar with Al in pharmacy, while 90.1% correctly identified ChatGPT as an advanced
Al chatbot. Positive attitudes towards ChatGPT were reported by 64.1% of pharmacists, although only 24.3% used Al tools regularly.
Significant predictors of positive attitudes and practices included academic/research roles (f=0.7, p=0.005) and 6-10 years of
experience (=0.9, p=0.05). Ethical concerns were raised by 64% of respondents, and 92% reported a lack of formal training.
Conclusion: While the majority of pharmacists held positive attitudes toward ChatGPT, practical implementation remains limited due
to ethical concerns and inadequate training. Addressing these barriers is essential for successful Al integration in pharmacy, supporting
Saudi Arabia’s Vision 2030 initiative.
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Introduction
Integrating artificial intelligence (AI) into healthcare has rapidly advanced, offering transformative potential in pharmacy
practice.” Al tools have demonstrated capabilities in augmenting clinical decision-making, streamlining administrative
tasks, and enhancing patient care through personalized treatments and optimized medication management.”> Among these
tools, OpenAl’s ChatGPT has emerged as a versatile solution for clinical education, patient counseling, and drug
information management.** As Al-driven tools grow more prevalent, it is essential to assess healthcare personnel’s
preparedness to adopt these technologies for successful deployment.>°

In pharmacy practice, the implementation of AI presents distinct chances to enhance the pharmacist’s job,
increasing efficiency in tasks such as prescription reconciliation, drug interaction assessment, and patient
involvement.” ChatGPT, a large language model developed by OpenAl, has emerged as a promising tool in
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pharmacy practice. Studies have explored its potential applications, including drug counseling, prescription review,
and patient education.® A study evaluated ChatGPT’s performance in clinical pharmacy and found that it excels in
drug counseling but is less effective in prescription review, patient medication education, and adverse drug
reaction recognition.” These findings highlight the transformative potential of Al in pharmacy practice, offering
new opportunities for personalized treatment plans and enhancing patient outcomes However, the successful
adoption of Al technologies like ChatGPT depends on the knowledge, attitudes, and practices (KAP) of pharmacy
professionals, who play a critical role in ensuring the ethical and safe integration of these tools into clinical
practice.'*!!

Saudi Arabia, with its rapidly advancing healthcare infrastructure and commitment to technological innovation,
presents a timely and relevant context for exploring the adoption of Al in pharmacy practice.'®'* The Vision 2030
program seeks to modernize healthcare services, with Al integration supporting this national effort to enhance healthcare
delivery.'* The effectiveness of AI adoption in Saudi Arabia depends on the willingness of healthcare professionals to
adopt these new technologies.'> To date, no studies have explored the perceptions and willingness of pharmacy
professionals in Saudi Arabia to adopt Al technologies, particularly ChatGPT, in their daily practice. This study aims
to fill this knowledge gap by conducting a cross-sectional analysis of pharmacists’ knowledge, attitudes, and practices
regarding ChatGPT in Saudi Arabia. The findings of this study will underscore the transformative potential of Al in
pharmacy practice. By enhancing medication management, streamlining workflows, and improving patient safety, Al is
reshaping the pharmaceutical landscape.

Materials and Methods
Study Design and Setting

A cross-sectional study was conducted using an online survey among the pharmacists working at different setups in
Riyadh, Saudi Arabia from May Ist, 2023 to July 1st, 2024. The study was reported as the STROBE guidelines.'®

Study Population

Pharmacists working in different setups like academia, industry, and hospitals were included in this study.

Inclusion and Exclusion
Pharmacists aged 25 and above with at least one year of experience working at any setup were included.

Data Collection Tool

The study tool adopted was a pre-validated questionnaire (KAP-C) which was adopted after the consent from the
authors.!” The questionnaire was validated through reliability testing using Cronbach’s alpha by SPSS.'® The study tool
was available in English and Arabic both and was translation by the backward and forward method by WHO for the
cultural adaptation.'” The questionnaire was circulated through Google form and the link to the form was circulated
through various social media contacts and groups, including Facebook, WhatsApp, and Telegram, using a snowball
technique.”” To mitigate the selection bias, the survey link was shared across multiple platforms, including professional
networks, healthcare forums, and community groups, to ensure participation from individuals with varying demographic
and professional backgrounds.

The respondents were urged to disseminate the link among their contacts, and so forth. The participants could click
the link to obtain information regarding the research study and informed consent. Upon consenting to participate in the
online survey, individuals were required to complete demographic information and answer numerous questions
regarding their knowledge, attitudes, and practices related to ChatGPT. The online poll was accessible to 1) all
pharmacists in Riyadh, Saudi Arabia, 2) respondents aged 25 and older, 3) individuals with internet access who were
proficient in either English or Arabic. The participants were able to complete and submit it via a computer or mobile
phone.
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Ethical Approval

The ethical approval was granted by the Institutional Review Board of King Fahad Medical City, Riyadh, KSA under
IRB log Number: 24-479. The study complies with Declaration of Helsinki. The participant’s confidentiality was
maintained throughout the study.

Statistical Analysis

After data collection, the data was encoded in a spreadsheet on IBM SPSS ver. 28. Descriptive analysis focused on
frequencies and percentages for categorical variables. The distribution of continuous variables was checked using the
Kolmogorov—Smirnov test. The association between dependent variables (attitude and practices) and independent
variables (demographic characteristics) was checked through chi-square tests. Univariate and multivariate linear regres-
sions were employed to determine the association between participants’ overall knowledge of ChatGPT and their
sociodemographic data. Predictors with p-value < 0.20 in univariable linear regression were entered into multivariate
linear regression.”’ The statistical significance level was set at p < 0.05.%

Results

Sociodemographic of the Participants

The age distribution indicated that the predominant group of respondents was aged 25-35 years (627, 61.0%), followed
by those aged 3645 years (207, 20.7%), 46-55 years (128, 12.5%), and 56 years and above (60, 5.8%). Gender
representation was almost equitable, including 566 males (55.4%) and 456 females (44.6%). Regarding their roles, 471
(46.1%) were community pharmacists, 300 (29.4%) were hospital pharmacists, 160 (15.7%) were academic or research
pharmacists, and 91 (8.8%) were industrial pharmacists. A substantial majority (805, 78.7%) indicated awareness of Al
in pharmacy, whilst 217 (21.3%) did not. Attitudes towards Al were primarily favourable, with 655 respondents (64.1%)
expressing favourable views, 227 (22.2%) remaining indifferent, and 140 (13.7%) indicating negative sentiments. In
terms of Al tool utilization, 248 individuals (24.3%) employed them regularly, 552 individuals (54.0%) utilized them
occasionally, and 222 individuals (21.7%) did not utilize Al tools at all. These results can be viewed in Table 1.

Knowledge About ChatGPT

The findings indicated a significant degree of awareness, with 921 respondents (90.1%) accurately recognizing ChatGPT
as a sophisticated Al chatbot. A majority identified its developer, with 590 participants (57.7%) accurately attributing
ChatGPT to OpenAl. A significant proportion of respondents, 690 individuals (67.5%), were aware that GPT-4 is the

Table 1 Sociodemographic and Awareness
Regarding Al in Pharmacy Practice
Characteristics n (%)
Age (years)
25-35 627 (61.0)
3645 207 (20.7)
46-55 128 (12.5)
56 and older 60 (5.8)
Gender
Male 566 (55.4)
Female 456 (44.6)
(Continued)
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Table | (Continued).

Characteristics n (%)

Pharmacy Role

Community Pharmacist 471 (46.1)
Hospital Pharmacist 300 (29.4)
Academic/Research Pharmacist 160 (15.7)
Industrial Pharmacist 91 (8.8)

Experience (years)

0-5 300 (29.4)
6-10 385 (37.7)
11-15 218 (21.3)
16 or more 119 (11.6)

Knowledge of Al in Pharmacy

Yes 805 (78.7)

No 217 (21.3)

Attitude towards Al in Pharmacy

Positive 655 (64.1)
Neutral 227 (22.2)
Negative 140 (13.7)

Use of Al Tools in Practice

Regularly 248 (24.3)
Occasionally 552 (54.0)
Never 222 (21.7)

current version. Awareness of the existence of both free and commercial versions of ChatGPT was moderate, with 540
participants (52.8%) recognizing this. Nearly all responders (1015, 99.3%) recognized that ChatGPT necessitates an
internet connection for operation. Nonetheless, a smaller proportion of respondents (333, 32.5%) recognized that
ChatGPT emulates human-like text dialogue, suggesting a possible deficiency in comprehension of the chatbot’s
functionalities. Moreover, more than half of the participants (580, 56.7%) were aware that ChatGPT comprehends
various languages, including English and Arabic. The results are shown in Table 2.

Table 2 Knowledge About ChatGPT Among Participants

Statements n (%)
K1. Is ChatGPT a form of advanced Al Chatbots? 921 (90.1)
K2. Is ChatGPT developed by the OpenAl company? 590 (57.7)
K3. Is GPT-4 the latest version of ChatGPT? 690 (67.5)
(Continued)
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Table 2 (Continued).

Statements n (%)

K4. Does ChatGPT have both free and paid versions? 540 (52.8)
K5. Does ChatGPT usage require an internet connection? 1015 (99.3)
K6. Does ChatGPT simulate human-like text conversation? 333 (32.5)
K7. Does ChatGPT understand multiple languages (eg, English, Arabic)? | 580 (56.7)

Attitude Regarding The use of ChatGPT

The study surveyed pharmacy professionals on their attitudes toward the integration of ChatGPT. A significant percen-
tage of respondents anticipate the changing role of Al, such as ChatGPT, in pharmacy practice, with 80% (44% agreeing,
36% strongly agreeing) endorsing this perspective. The majority acknowledged ethical concerns with Al usage (22%
agree, 55% strongly agree), indicating a cautious yet welcoming stance towards ethical matters. Integration of ChatGPT
into pharmacy practice was endorsed by 43% (21% agree, 22% strongly agree), whereas a significant 32% (16%
disagree, 16% strongly disagree) demonstrated opposition. Concerns regarding the utilization of ChatGPT were negli-
gible, with 67% (23% in agreement, 44% in strong agreement) expressing confidence. Confidence in the reliability of
ChatGPT-generated information for clinical decisions was moderate, with 55% (30% agreeing, 25% strongly agreeing)
endorsing its trustworthiness, while 25% (10% disagreeing, 15% strongly disagreeing) expressed reservations. Finally,
the efficacy of ChatGPT in facilitating daily chores was acknowledged by 59% (44% agree, 15% strongly agree),
signifying its perceived worth in improving pharmacy operations. The results are explained in the Figure 1.

Practice Regarding The use of ChatGPT

A substantial majority of participants 66% utilize ChatGPT for inquiries relating to pharmaceuticals, and 61% indicate
enhanced workflow efficiency. Furthermore, 62% engage with ChatGPT for clinical decisions, while 52% rely on it for
clinical decision-making. Significantly, 79% assert that ChatGPT has enhanced their quality of care. Notwithstanding
these favourable attitudes, apprehensions over patient data security persist, with 61% of respondents voicing this issue.

Do you foresee the role of Al like ChatGPT evolving in L _
pharmacy practice? h =~
Are there any ethical concems with using Al like ChatGPT
in pharmacy practice? ﬁ& 22 _
Are you willing to integrate ChatGP T into your pharmacy m
practice? 2z -
Do you think ChatGP T could impact patient care in a h - _
pharmacy setting?

Questions

Do you have concems about using ChatGPTin pharmacy
practice?

~N
w

Is ChatGPT useful for assisting phatm acy professionals
with daily tasks?

Is ChatGP T-generated information for clinical decisions? m 25 _

Responses

Figure | Pharmacists’ Attitudes Towards the Use of ChatGPT in Pharmacy Practice.
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Do you prefer Al tools over traditional resources for clinical..|s llli@s 680

Do you plan to continue using ChatGPTin your practice? o a8
Are you concerned about patient data security with ChatGPT? Ju1iliiii2a e
Has ChatGPT positively impacted your quality of care? 4 [lidzi 79

Have you received formal training on using ChatGPT? N = @ e

Is ChatGPT easy to use and integrate into your workflow? s @@ s
Do you trust ChatGPT's accuracy in clinical scenarios? o e 72

Has ChatGPTimproved your patient education/counseling? il s ll@E e

Do you depend on ChatGPT for clinical decision-making? il =l @ s

Do you collaborate with ChatGPT for clinical decisions? s i@ e

Has ChatGPTimproved your workflow efficiency? Jju1 2@ s

Do you use ChatGPT for drug-related queries? 4@ 66000000

Have you used ChatGPTin your pharmacy practice? N S0

Responses

Questions

mPoor mAverage =Good

Figure 2 Pharmacists’ Practices Towards the Use of ChatGPT in Pharmacy Practice.

Formal training in utilizing ChatGPT seems to be restricted, with merely 19% having had such instruction. Nonetheless,
72% want to persist in utilizing ChatGPT in their practice, and 60% favour Al technologies over conventional resources
for clinical inquiries. Figure 2 explains the results.

Relationship Between a Pharmacist’s Knowledge of ChatGPT Use and Their

Demographics Using Univariate Linear Regression

The regression analysis revealed several significant predictors of the outcome. Pharmacy role showed that academic/
research pharmacists (p < 0.001, Cohen’s f2 = 0.1) and industrial pharmacists (p < 0.001, Cohen’s f2 = 0.14) had
a meaningful effect on the outcome, with small to moderate effect sizes. Experience also played a significant role, with
those having 6-10 years of experience (p < 0.001, Cohen’s f> = 0.12) demonstrating a small but notable effect.
Knowledge of Al in pharmacy was another important predictor, as those who were aware of Al (p < 0.001, Cohen’s
f2 = 0.15) showed a moderate effect size, indicating that knowledge of Al positively influences the outcome. Attitude
towards Al was also significant, with those holding a negative attitude towards Al (p = 0.003, Cohen’s f2 = 0.1) having
a small effect. The results are explained in Table 3.

Table 3 Factors Associated With Knowledge of ChatGPT Using Univariate Linear

Regression
Variables Beta Coeff | 95% Cl | p-value | Cohen’s f2
Age (Years)
25-35 |
3645 0.86 0.2-0.09 | 0.1 0.1
46-55 0.21 0.1-1.3 ] 02 0.2
56 and older 0.32 0.2-3.1 0.7 0.1
Gender
Male |
Female 0.05 0.1-0.02 | 0.8 0.2

(Continued)
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Table 3 (Continued).

Variables Beta Coeff | 95% Cl | p-value | Cohen’s f

Pharmacy Role

Community Pharmacy =1

Hospital Pharmacist 0.0l 0.5-0.8 0.2 0.3
Academic/Research Pharmacist 0.16 0.6-0.9 <0.001 0.1
Industrial Pharmacist 0.1 0.1-0.7 <0.001 0.14

Experience

0-5 |

6-10 0.4 0.2-0.6 | <0.001 | 0.12
11-15 0.8 0.1-32 | 03 0.2
16 or more 0.3 0.2-2.1 0.9 0.5

Knowledge of Al in Pharmacy

Yes |

No 0.26 0.2-0.5 | <0.001 | 0.15

Attitude towards Al in Pharmacy

Positive |
Negative 0.1 0.1-0.8 0.003 0.1
Neutral 0.8 0.2-0.7 0.9 0.2

Use of Al in Pharmacy

Regularly |
Occasionally 0.5 0.1-42 | 09 0.1
Never 0.9 0.7-2.1 0.3 0.2

Notes: Significant p values are in bold.

Relationship Between a Pharmacist’s Knowledge of ChatGPT Use and Their

Demographics Using Multivariate Linear Regression

Pharmacy role was a strong determinant, with both academic/research pharmacists (p = 0.005, Cohen’s 2 = 0.21) and
industrial pharmacists (p = 0.005, Cohen’s f* = 0.15) showing significant positive effects, suggesting that these roles are
associated with higher outcomes. The experience variable revealed that those with 6-10 years of experience (p = 0.05,
Cohen’s 2 = 0.22) had a moderate positive effect, while those with more than 10 years of experience showed no
significant impact. Knowledge of Al in pharmacy was another key factor, with individuals who had knowledge of Al (p <
0.001, Cohen’s f2 = 0.15) demonstrating a moderate effect, indicating that Al awareness strongly influences the outcome.
Attitude towards Al also played a role, with those holding a negative attitude towards Al (p = 0.003, Cohen’s f> = 0.1)
showing a small but significant effect. The results are explained in the Table 4.

Relationship Between Attitudes, Behaviors, and Demographic Traits
The gender distribution showed a statistically significant difference (p = 0.01), with men (n = 370) more likely than

women (n = 290) to express positive opinions. Interestingly, more positive practices were displayed by females (n = 390)
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than by males (n = 300), even though there was a statistically significant difference between the practices of males and
females (p = 0.2). The majority of pharmacists (n = 300) had positive attitudes, and there was no appreciable difference
in their practice patterns across jobs, according to an analysis of pharmacy roles. However, there was little difference in
the attitudes and practices of industrial and academic/research pharmacists. Additionally, it was discovered that years of
experience significantly influenced attitudes and behaviors (p = 0.05 for behaviors and p = 0.01 for attitudes). Participants
with 6-10 years of experience (n = 220) exhibited more positive attitudes and good behaviors than participants with more

Table 4 Factors Associated With Knowledge of ChatGPT Using Multivariate Linear

Regression
Variables Beta Coeff | 95% Cl | p-value | Cohen’s f
Pharmacy Role
Community Pharmacy |
Hospital Pharmacist 0.01 0.5-0.8 0.2 0.1
Academic/Research Pharmacist 0.7 0.1-0.9 0.005 0.21
Industrial Pharmacist 0.8 0.2-0.9 0.005 0.15
Experience
0-5 |
6-10 0.9 0.1-0.9 0.05 0.22
11-15 0.3 0.2-1.9 0.1 0.1
16 or more 0.2 0.7-24 0.8 0.3
Knowledge of Al in Pharmacy
Yes |
No 0.26 0.2-0.5 | <o0.001 0.15
Attitude towards Al in Pharmacy
Positive |
Negative 0.1 0.1-0.8 0.003 0.1
Neutral 0.8 0.2-0.7 0.9 0.1

Notes: Significant p values are in bold.

than 16 years of experience (n = 120). Table 5 provides a summary of the findings.

Table 5 Association of Demographic Characteristics With Attitudes and Practices of ChatGPT

Characteristics n (%) Attitude p-value Practices p-value
Negative | Neutral | Positive Poor | Average | Good
Age (years) 0.001 0.974
25-35 627 (61.0) 120 180 327 97 160 370
3645 207 (20.7) 45 140 22 0.06 42 72 93 0.05
46-55 128 (12.5) 22 16 90 15 17 96
56 and older 60 (5.8) 15 15 30 3 9 49
(Continued)
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Table 5 (Continued).

Characteristics n (%) Attitude p-value Practices p-value
Negative | Neutral | Positive Poor | Average | Good

Gender 0.1 0.2

Male 566 (55.4) 185 180 201 6 260 300

Female 456 (44.6) 150 Ié 190 0.01 30 36 390 0.11
Pharmacy Role

Community Pharmacist 471 (46.1) 160 221 90 21 147 300

Hospital Pharmacist 300 (29.4) 100 40 160 6l 99 140

Academic/Research Pharmacist | 160 (15.7) 40 60 60 25 40 95

Industrial Pharmacist 91 (8.8) I 40 40 10 31 50
Experience (years) 0.01 0.05

0-5 300 (29.4) 60 100 140 5 95 200

6-10 385 (37.7) 90 140 155 19 136 230

I1-15 218 (21.3) 18 100 100 10 18 190

16 or more 119 (11.6) 35 32 52 9 10 100

Notes: Significant p values are in bold.

Discussion

The present study provides a comprehensive cross-sectional analysis of the knowledge, attitudes, and practices of
pharmacy professionals in Saudi Arabia regarding using ChatGPT in pharmacy practice. The research indicated that
78.7% of pharmacists had a substantial understanding of ChatGPT, 64.1% exhibited a favourable disposition toward its
utilization, 24.3% employed ChatGPT consistently and 54% utilized it intermittently.

Our study revealed a strong baseline knowledge of ChatGPT among pharmacists, with 90.1% correctly identifying it
as an advanced Al chatbot. These findings are consistent with the studies conducted in different parts of the world
suggesting that Al tools like ChatGPT are no longer perceived as emerging technologies but are increasingly recognized
as integral components of the evolving healthcare ecosystem.”> 2> However, gaps in deeper knowledge were observed.
For example, only 57.7% of respondents knew that OpenAl developed ChatGPT, and 52.8% were aware of the free and
paid versions, reflecting moderate familiarity with its foundational aspects. Moreover, only 32.5% of participants
correctly identified ChatGPT’s ability to simulate human-like conversations. The studies conducted in Jordan also
reflected that this gap is particularly concerning given the rapid advancements in healthcare and the need for pharmacists
to stay up-to-date with the latest information and practices.®° It’s important to recognize that the lack of deeper technical
knowledge about ChatGPT’s functionality among respondents may hinder the effective integration of Al into pharmacy
workflows. Without a thorough understanding of how ChatGPT and similar Al tools work such as their ability to simulate
human-like text and process complex queries pharmacists may not fully appreciate the potential benefits these tools offer.
This knowledge gap could result in underutilization or misuse of Al technologies in pharmacy practice. For example,
pharmacists may struggle to leverage Al for tasks such as medication counseling, patient communication, or clinical
decision support if they do not understand the underlying algorithms and data handling processes.”’ Additionally,
misconceptions about the reliability and limitations of Al could contribute to skepticism or reluctance to adopt these
technologies, which might delay or prevent their integration into pharmacy workflows. To mitigate this, targeted training
programs or workshops focusing on the functionality, capabilities, and best practices for Al tools like ChatGPT could

help bridge this knowledge gap, ultimately enabling pharmacists to harness Al effectively and confidently.?**°
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This is a critical observation, as the underestimation of AI’s capacity to engage in human-like interactions could limit
its perceived applicability in patient counseling and clinical decision-making. In comparison to studies conducted where
Al literacy is high among healthcare professionals.**

Saudi pharmacists display patterns of basic Al awareness but with room for improvement in technical understanding.
These knowledge gaps show the need for targeted education programs that look into the technical foundations of Al
Enhancing the application and integration of Al into pharmacy operations will make sure pharmacists are fully aware of
the potential of this technology. In line with this suggestion, Al-Worafi and coauthors have already conducted a study on
the use of ChatGPT for educational modules on infectious disease.’’

The study findings indicated overwhelmingly positive attitudes toward ChatGPT, with 64.1% of respondents expres-
sing a favorable stance. This aligns with global trends where healthcare professionals, especially in developed countries,
have shown an openness to adopting Al tools.**** The ethical concerns expressed by 64% of respondents regarding the
use of Al in pharmacy practice are a significant finding from this study. These worries aligned with the international
literature, which has extensively documented concerns about algorithmic bias, patient data security, and the possibility of
Al replacing human judgment.**** A notable proportion of respondents expressed concerns about the potential risks of
Al tools making biased decisions, especially if the Al is trained on non-diverse datasets, which could affect the fairness
of clinical recommendations. To mitigate these issues, it is essential to ensure that Al systems are trained on diverse and
representative data and undergo regular audits to detect and address biases.’> Additionally, concerns about the security of
patient data were highlighted, with respondents worried about the risk of data breaches or unauthorized access. It is
critical to emphasize the importance of implementing robust data security measures, including encryption and compli-
ance with privacy regulations like HIPAA, to safeguard sensitive patient information.*®

As indicated by the fact that the majority of the respondents had not received any formal education on how to use Al
tools in pharmacy practice, one of these barriers may be a lack of formal training. This highlights a crucial void in
pharmacists’ professional growth and ongoing education that needs to be filled for Al to be properly incorporated into
clinical workflows.*”

The discovery that 85% of participants considered ChatGPT helpful in enhancing their capacity to offer patient
counseling and education is consistent with other studies indicating that artificial intelligence (AI) can improve
interactions between pharmacists and patients.*®

According to the linear regression, academic/research and industrial roles are positively associated with the knowl-
edge of ChatGPT. The professionals who have 6-10 years of experience have significant positive associations in both
univariable (beta: 0.4, 95% CI: 0.2-0.6, p<0.001) and multivariable (beta: 0.9, 95% CI: 0.1-0.9, p=0.05) analyses. These
findings are in line with the study conducted by Li et al*° as well as Kunitsu and colleagues.*® Academic pharmacists are
intricately involved in research and instructional endeavours that require ongoing interaction with the most recent
technological innovations. Conversely, industrial pharmacists’ function in intensely competitive and efficiency-oriented
environments where swift access to information and data analysis is essential. A study assessing pharmacists’ perceptions
of ChatGPT revealed that while many recognize its potential benefits, there are prevalent concerns regarding ethical
considerations, legal implications, and data privacy.® These apprehensions are particularly significant in clinical practice,
where patient safety and confidentiality are paramount. Industrial and academic pharmacists, dealing more with research
and data analysis, may perceive these concerns as less immediate, facilitating a more open attitude toward Al adoption.

The study suggests that only 24.3% of pharmacists use ChatGPT regularly highlighting a significant gap in the
adoption of Al tools within the pharmacy profession. To encourage broader adoption, several strategies could be
implemented. First, targeted training modules focusing on the practical applications of Al tools, including ChatGPT,
could be developed and offered to pharmacists.®' These modules should emphasize the benefits of using Al to improve
efficiency in pharmacy workflows, enhance patient communication, and support clinical decision-making. Additionally,
integrating Al tools into pharmacy education curricula at both the undergraduate and continuing education levels can help
familiarize pharmacists with these technologies early in their careers.*®*! By providing hands-on experience with Al
tools, pharmacists will be better equipped to incorporate them into their practice. Furthermore, creating peer-led
workshops or Al-focused mentorship programs could help foster a supportive learning environment and reduce
apprehension about using new technologies.
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While the findings noted gender differences, the gender influences various aspects of pharmacy practice, such as
patient counseling approaches, medication management, and professional development opportunities. For instance,
studies have shown that female pharmacists are more likely to engage in patient counseling and are underrepresented
in leadership positions within the profession.*?

This study has limitations even though it offers insightful information about pharmacists’ knowledge, attitudes, and
practices regarding ChatGPT. Inferring causality is limited by the cross-sectional design, and response bias may be
introduced by using self-reported data. Furthermore, the research was carried out in Riyadh, which might restrict the
applicability of the results to other parts of Saudi Arabia or other nations. Longitudinal studies that monitor the use and
effects of Al tools across time ought to be the main emphasis of future research. A more thorough understanding of Al
adoption in various healthcare settings would also be possible by broadening the research to include a more diverse
geographic sample.

This research fills a critical gap in the literature, offering insights into how pharmacists in Saudi Arabia integrate Al-
driven technologies, such as ChatGPT, into their daily practice. With the global push towards digital transformation and
healthcare modernization under initiatives like Vision 2030, understanding how Al can be integrated into pharmacy
practice is crucial.*® These findings hold significant implications for the future of Al adoption in the healthcare landscape
of Saudi Arabia and beyond.

A cross-sectional design is implemented in this study that limits causal inferences. A longitudinal or cohort study
design should be employed in the future to assess temporal relationships and establish causal pathways. Another
limitation was using snowball technology, efforts were made to reduce bias by disseminating the survey across
a variety of platforms and monitoring sample diversity. However, it is acknowledged that some degree of bias may
remain, and the findings should be interpreted with caution. Future studies should consider using random sampling
techniques or targeted recruitment strategies to enhance representativeness.

Conclusion
The majority of pharmacists in this survey have positive knowledge 78.7%, and attitudes 64% towards the use of
ChatGPT and other Al tools, highlighting the potential for these tools to revolutionize pharmacy practice in Saudi Arabia.
The disconnect between idealized views and actual implementation, however, highlights the necessity of official
instruction and training to completely incorporate Al into pharmaceutical processes. The effective integration of Al in
healthcare will depend on how ethical issues are resolved and how well-prepared chemists are to employ Al tools.
Incorporating ChatGPT training into Continuing Professional Development (CPD) programs will equip pharmacists with
essential skills to effectively utilize Al tools in their practice. This integration not only enhances pharmacists’ proficiency
in leveraging advanced technologies but also promotes improved patient care and operational efficiency. By embracing
ChatGPT within CPD curricula, pharmacists can stay abreast of technological advancements, ensuring they remain at the
forefront of innovative healthcare delivery.

The results of this study can help educators and policymakers create strategies that support the moral and practical
application of Al in pharmacy practice as Saudi Arabia proceeds with its Vision 2030 project.
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