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Abstract 
Introduction: Artificial Intelligence (AI) is a field of computer science that 
mimics human intelligence in learning and problem-solving processes. There 
is a paucity of information regarding students’ knowledge, attitudes, and prac-
tices regarding AI. This study assessed the knowledge, attitudes, and practices 
of pharmacy students regarding AI. Materials and Methods: This descriptive 
cross-study was conducted among 262 pharmacy students at the University of 
Zambia using a structured questionnaire from August 2024 to September 2024. 
Data collected were analyzed using Statistical Package for Social Science (SPSS) 
version 23.0. The statistical significance was set at a 95% confidence level (p-
value less than 0.05). Results: Of the 262 participants, 237 (90.4%) were aged 
between 20 and 30 years, 253 (96.6%) were familiar with the concept of AI, and 
257 (98.1%) were aware of ChatGPT. Overall, 186 (71.3%) had inadequate 
knowledge, 186 (71.3%) had negative attitudes, and 135 (51.7%) had subopti-
mal practices towards AI. The results show a lower attitude compared to 
knowledge and practice levels. Inadequate knowledge and attitude were asso-
ciated with gender (X2 = 11.612, p = 0.001 for knowledge level) and (X2 = 1.812, 
p = 0.003 for attitude level). Additionally, inadequate practice showed signifi-
cant associations with years of study (X2 = 8.991, p = 0.028 for practice level) 
and residence (X2 = 5.593, p = 0.014 for practice level). Conclusion: The pre-
sent study found that most pharmacy students had inadequate knowledge, at-
titudes, and practices concerning AI. As a result, there is a need to increase 
awareness about AI among healthcare students and its usefulness in the delivery 
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of healthcare services. The study’s outcomes offer valuable insights for educat-
ing pharmacy students about AI and its applications within the pharmaceutical 
industry and the healthcare system. Therefore, we recommend that AI be in-
corporated into the curricula for the training of pharmacy students and con-
tinuous professional development programs for pharmacy personnel. 
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1. Introduction 

Artificial intelligence (AI) involves the use of computers to perform cognitive 
tasks, usually associated with human minds, particularly learning and problem-
solving (Zawacki-Richter et al., 2019). The development of AI dates back to 1955 
when John McCarthy organized a two-month workshop at Dartmouth College in 
the USA to clarify and develop ideas about thinking machines, which he later 
termed AI (Zawacki-Richter et al., 2019). It is now evident that AI has developed 
rapidly in the last 10 years (Menke, Homberg, & Koch, 2023). Evidence has since 
demonstrated the need for a greater emphasis on AI education within pharmacy 
curricula because of the growing need to incorporate AI education into pharmacy 
curricula (Busch et al., 2024: pp. 649-661). According to research conducted in 
Jordan, for medical education to fully utilize AI’s potential for better patient care 
and training, it was imperative that AI themes be included in the curriculum and 
that numerous obstacles be addressed (Al-Qerem et al., 2023). Additionally, stu-
dents need to be better prepared for the incorporation and implementation of AI 
in education (Al-Qerem et al., 2023). To influence future curriculum develop-
ment, it is necessary to evaluate the viewpoints of students across healthcare spe-
cialties (Teng et al., 2022). 

A survey reported that pharmacy students in the Middle East and North Africa 
(MENA) became more aware of AI technology but still faced large gaps in their 
knowledge and application of AI in pharmacy practice (Hasan et al., 2024). AI in 
healthcare has opened up many application opportunities to enhance patient care, 
offer real-time data analytics, and facilitate ongoing patient monitoring (Mu-
denda & Mohamed, 2024: pp. 16-21). At the same time, health informaticists and 
clinicians must have good data analytics and visualization experience to utilize, 
analyze, and build AI solutions in clinical practice (Hasan Sapci & Aylin Sapci, 
2020). Research conducted in Morocco indicated that AI is expanding and flour-
ishing as a tool or system that carries out a certain intelligent activity (also known 
as artificial narrow intelligence or ANI) (Jaldi, 2023). Students studying natural 
and biological sciences were likely to come across an AI-based tool in their future 
professional jobs due to the growing prevalence of AI, whether in a commercial 
or research context (Menke, Homberg, & Koch, 2023). Additionally, there were 
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several hazards and advantages associated with AI, and its advancement could 
have violated certain basic freedoms and rights but local and international AI re-
search hubs were formed to promote the growth of AI enterprises across the con-
tinent (Jaldi, 2023). 

Students are reported to have diverse views regarding the use of AI in their 
studies and healthcare, with some feeling that AI is useful while some are not 
(Jaiteh et al., 2024: pp. 506-511; Ibrahim et al., 2023; Albayati, 2024; Mousavi Baigi 
et al., 2023; Seo et al., 2021; Mosleh et al., 2023: pp. 1391-1400; Jackson et al., 2024; 
Jebreen et al., 2024). Some studies have shown that students had positive percep-
tions that AI is useful in their education (Caucheteux et al., 2024: pp. 101-113; 
Chan & Hu, 2023). Consequently, some studies have shown that students were 
sceptical about the use of AI in education and were concerned with ethical issues 
such as plagiarism which has negative impacts on their education (Lubowitz, 
2023: pp. 1121-1122; Peres et al., 2023: pp. 269-275). Students have also been re-
ported to have fears and uncertainty about how AI would affect their ability to 
join the workforce (Marrone et al., 2024). Understanding the students’ percep-
tions concerning AI is critical to help policymakers develop strategies on how to 
introduce and implement AI universities to enhance learning and teaching expe-
riences (Chan & Hu, 2023).  

During the period of study, there were no published studies regarding phar-
macy students’ knowledge, attitudes, and practices toward AI in Zambia. It was 
against this background that this study assessed pharmacy students’ knowledge, 
attitudes, and practices (KAP) regarding AI. We believe the findings may be used 
to promote the introduction of AI in Zambian Universities. 

2. Materials and Methods 
2.1. Study Design, Site, and Population 

This descriptive cross-sectional study was conducted from August 2024 to Sep-
tember 2024 among pharmacy students at the Ridgeway Campus of the University 
of Zambia in Lusaka, Zambia. Various healthcare programs are offered at this 
Campus, including Medicine, Biomedical Sciences, Physiotherapy, Public Health, 
Nursing, Radiography, and Pharmacy (Mudenda et al., 2023: pp. 1-12). The study 
included all pharmacy students enrolled at the University of Zambia who con-
sented to be part of the study. The study excluded all pharmacy students who did 
not give consent to be part of the study and those who were not available during 
the data collection period.  

2.2. Sample Size Estimation and Sampling Technique 

A total of 743 undergraduate pharmacy students were registered at the University 
of Zambia, of which 192 were second-year, 221 were third-year, 183 were fourth-
year, and 147 were fifth-year of study. This site was chosen because it was where 
pharmacy students got their knowledge in a public university setting in the capital 
city, Lusaka. Based on this population, a minimum required sample size of 260 
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was estimated using Taro Yamane’s formula. Taro Yamane’s formula takes into 
consideration a known population of interest (Joskow & Yamane, 1965: pp. 678-
680). The study utilized a simple random sampling method using computer-gen-
erated random numbers for all registered pharmacy students at the University of 
Zambia.  

2.3. Data Collection  

Data collection was conducted using an adapted questionnaire from a previous 
study (Swed et al., 2022). The questionnaire was pre-validated for its simplicity, 
understandability, accuracy, clarity, and relevance by experts in the field of public 
health and pharmacy. This was followed by piloting the questionnaire among 15 
pharmacy students who were not part of the main study. The questionnaire com-
prised four parts: Part I: four questions on the sociodemographic information of 
participants; Part II: five questions on the knowledge of participants on AI; Part 
III: five questions on the attitude of participants towards AI; and Part IV: five 
questions on the practices of participants regarding AI. The total number of points 
under knowledge, attitude, and practice were five (5) for each variable. Good KAP 
was considered a score of 60% and above. Hence, for the statistical analysis, yes = 
1, no = 0, and Good knowledge is upper than 3 points (Swed et al., 2022). Regard-
ing the attitude variable, for the statistical analysis, neutral, disagree = 0, agree = 
1, and Good attitude are upper than 3 points (Swed et al., 2022). Concerning the 
practice variable, for the statistical analysis, yes = 1, No = 0, and Good practice is 
upper than 3 points (Swed et al., 2022).  

2.4. Data Analysis 

The collected data were entered into a Microsoft Excel spreadsheet 2013 and 
cleaned. The gathered data were exported to the Statistical Package for Social Sci-
ences (SPSS) version 23 for analysis. Descriptive statistics was performed for the 
sociodemographics, knowledge, attitude, and practice data. The relationship be-
tween sociodemographics and KAP regarding AI was determined using the Chi-
squared test, and wherever possible, Fisher’s exact test was used. Statistical signif-
icance was set at a 95% confidence level (p < 0.05).  

2.5. Ethical Approval 

Ethical approval was obtained from the University of Zambia, School of Health Sci-
ences Research Ethics Committee (UNZAHSREC). The study protocol was ap-
proved under protocol ID: 20231270128 from UNZAHSREC and the National 
Health Authority (NHRA) under the reference number NHRA0S32/25/7/2024. This 
study was a questionnaire-based study that involved direct or physical interaction 
with the participants. All participants were provided with information sheets and in-
formed and written consent was obtained from them before commencing the re-
search. The participants were informed of the purpose of the study. All information 
collected during all stages of the research was handled with strict confidentiality and 
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used only for this research. The information collected was coded to ensure that no 
identification details were disclosed or written on the questionnaires.  

3. Results 
3.1. Sociodemographic Characteristics of Participants 

From a total of 262 study participants recruited, it was found that the majority 
(237, 90.4%) of participants were aged between 20 and 30 years, and 155 (59.2%) 
were females. In terms of academic standing, the majority were third-year stu-
dents (121, 46.2%), followed by fourth-year students (102, 38.9%). Additionally, 
it was found that most participants (233, 88.9%) resided in urban areas. The de-
tails of the participant’s sociodemographic characteristics are shown in Table 1. 

 
Table 1. Sociodemographic characteristics of participants. 

Variable Characteristic Frequency Percent 

Gender 
Female 155 59.2 

Male 107 40.8 

Age (Years) 

20 - 30 237 90.4 

31 - 40 23 8.8 

41 - 50 2 0.8 

Year of Study 

Second 26 9.9 

Third 121 46.2 

Fourth 102 38.9 

Fifth 13 5.0 

Residential Address 
Urban 233 88.9 

Rural 29 11.1 

3.2. Knowledge of Participants towards Artificial Intelligence 

Most participants (253, 96.6%) were familiar with the concept of AI, and 257 
(98.1%) were aware of ChatGPT. However, only 89 (34.0%) of respondents knew 
about machine learning, and 124 (47.3%) were aware of AI applications in health 
sciences and pharmacy. The details of the participants’ knowledge of AI are rep-
resented in Table 2. 

 
Table 2. Knowledge of participants towards artificial intelligence. 

Knowledge questions Yes n (%) No n (%) 

Do you know what artificial intelligence (AI) is? 253 (96.6) 9 (3.4) 

Do you know about machine learning and deep learning 
(Subtype of A)? 

89 (34.0) 173 (66.0) 

Do you know what ChatGPT is? 257 (98.1) 5 (1.9) 

Do you know about any application of AI in the Health 
Sciences-Pharmacy field? 

124 (47.3) 138 (52.7) 

Have you ever been taught about AI in pharmacy training? 47 (17.9) 215 (82.1) 
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3.3. Attitudes of Participants towards Artificial Intelligence 

The majority (133, 50.8%) of participants agreed that AI is essential in health sci-
ences and pharmacy, and most participants (125, 47.7%) believed AI should be 
included in the Pharmacy training curriculum. Consequently, (4 (17.9%) of the 
participants thought that AI would replace pharmacists in the future. There was 
also significant optimism about AI’s future role in pharmaceutical practice, with 
136 (51.9%) expecting its widespread use. The details of the participant’s attitude 
towards AI are represented in Table 3.  

 
Table 3. The attitude of participants towards artificial intelligence. 

Statement (s) Agree n (%) Neutral n (%) Disagree n (%) 
Do you believe that AI is essential in the 

Health Sciences-Pharmacy field? 
133 (50.8) 120 (45.8) 9 (3.4) 

Do you think AI should be included in the 
curriculum of the Pharmacy program? 

125 (47.7) 110 (42.0) 27 (10.3) 

Do you believe AI will replace pharmacists 
in the future? 

47 (17.9) 67 (25.6) 148 (56.5) 

Do you expect AI to have wide use in 
pharmaceutical practice in the future? 

136 (51.9) 79 (30.2) 47 (17.9) 

Do you know about the application of AI 
in the pharmacy field? 

72 (27.5) 110 (42.0) 80 (30.5) 

3.4. Practice of Participants towards Artificial Intelligence 

The majority of participants (240, 91.6%) had used AI in their studies. However, 
only 3 (1.1%) attended a workshop on AI in pharmacy. A small proportion of 48 
(18.3%) have read articles on AI, while 5 (1.9%) have received verified certificates 
in AI. When considering future applications, 122 (46.6%) of participants would 
be open to using AI in clinical workflows for diagnostic purposes, while 140 
(53.4%) remained hesitant. The details of the participants’ practice towards AI are 
presented in Table 4.  

 
Table 4. The practice of participants towards artificial intelligence. 

Statement (s) Yes n (%) No n (%) 
Have you ever applied AI technology in your studies? 240 (91.6) 22 (8.4) 

Have you ever attended a workshop about AI in Pharmacy? 3 (1.1) 259 (98.9) 
Have you ever read any article on AI in Pharmacy? 48 (18.3) 214 (81.7) 
Have you ever received a verified certificate in AI? 5 (1.9) 257 (98.1) 

In the future, as a pharmacist, would you consider using a 
clinical workflow where patient diagnostic information 

collected in the pharmacy is analyzed by AI? 
122 (46.6) 140 (53.4) 

3.5. Overall Knowledge, Attitude, and Practice towards Artificial  
Intelligence 

Most participants, 186 (71.3%) had inadequate knowledge, 186 (71.3%) had neg-
ative attitudes, and 135 (51.7%) had bad practices regarding AI. The details of the 
participant’s overall KAP concerning AI are presented in Table 5. 
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Table 5. Overall, knowledge, attitude, and practice towards artificial intelligence. 

Variable Good, n (%) Inadequate, n (%) 
Knowledge 75 (28.7) 186 (71.3) 

Attitude 75 (28.7) 186 (71.3) 
Practice 126 (48.3) 135 (51.7) 

3.6. Relationship between Participant’s Sociodemographic  
Characteristics and Level of Knowledge of Artificial  
Intelligence 

There was no relationship between the participant’s age, year of study, and resi-
dential address knowledge. However, there was a relationship between gender and 
the level of knowledge of AI among pharmacy students (Table 6). Most male stu-
dents had good knowledge of AI compared to female students (Table 6).  

 
Table 6. Relationship between participants’ sociodemographic characteristics and level of knowledge of artificial intelligence. 

Variable Characteristics Attributes Good n (%) Inadequate n (%) X2 p-value 

Knowledge 

Gender 
Female 32 (20.78%) 122 (79.22%) 11.612 0.001 

Male 43 (40.19) 64 (59.81%)   

Age (Years) 

20 - 30 70 (29.66%) 166 (70.34%) 1.455 0.585 

31 - 40 5 (21.74%) 18 (78.26%)   

41 - 50 5 (0.00%) 2 (100.00%)   

Year of Study 

Second 7 (26.92%) 19 (73.08%) 3.956 0.286 

Third 30 (24.79%) 91 (75.21%)   

Fourth 36 (35.29%) 66 (64.71%)   

Fifth 2 (16.67%) 10 (83.33%)   

Residential Address 
Urban 70 (30.17%) 162 (69.83%) 2.105 0.106 

Rural 5 (17.24%) 24 (82.76%)   

3.7. Relationship between Participants Sociodemographic  
Characteristics and Level of Attitude towards Artificial  
Intelligence 

There was no relationship between the participant’s age, year of study, and resi-
dential address with attitude. However, there was a relationship between the gen-
der of students and their level of attitude towards AI (Table 7). Most male stu-
dents had positive attitudes towards AI compared to female students (Table 7).  

 
Table 7. Relationship between participants’ sociodemographic characteristics and level of attitude regarding artificial intelligence. 

Variable Characteristics Attributes Positive n (%) Negative n (%) X2 p-value 

Attitude 

Gender 
Female 34 (22.08%) 120 (77.92%) 1.812 0.003 

Male 41 (38.32%) 66 (61.68%)   

Age (Years) 

20 - 30 68 (28.81%) 168 (71.19%) 0.521 0.813 

31 - 40 6 (26.09%) 17 (73.91%)   

41 - 50 1 (50%) 1 (50%)   
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Continued 

Attitude 

Year of Study 

Second 6 (23.08%) 20 (76.92%) 7.379 0.069 

Third 30 (24.79%) 91 (75.2%)   

Fourth 38 (37.25%) 64 (62.75%)   

Fifth 1 (8.33%) 11 (91.67%)   

Residential Address 
Urban 66 (28.45%) 166 (71.55%) 0.084 0.0462 

Rural 9 (31.03%) 20 (68.97%)   

3.8. Relationship between Participant’s Sociodemographic  
Characteristics and Level of Practice regarding Artificial  
Intelligence 

There was no relationship between the participant’s age and gender with practice 
towards AI. However, there was a relationship between the year of study and res-
idential address with students’ practice towards AI (Table 8). Fourth and fifth-
year students and those residing in urban areas had good practices towards AI 
compared to their counterparts (Table 8). 
 

Table 8. Relationship between participant’s sociodemographic characteristics and level of practice regarding artificial intelligence. 

Variable Characteristics Attributes Good n (%) Bad n (%) X2 p-value 

Practice 

Gender 
Female 69 (44.81%) 85 (55.19%)  0.111 

Male 57 (53.27%) 50 (46.73%)   

Age (Years) 

20 - 30 111 (46.98%) 125 (53.02%) 1.609 0.467 

31 - 40 14 (60.87%) 9 (39.13%)   

41 - 50 1 (50%) 1 (50%)   

Year of Study 

Second 11 (42.31%) 15 (57.69%) 8.991 0.028 

Third 48 (39.67%) 73 (60.33%)   

Fourth 60 (58.82%) 42 (41.18%)   

Fifth 7 (58.33%) 5 (41.67%)   

Residential Address 
Urban 118 (50.86%) 114 (49.14%) 5.593 0.014 

Rural 8 (27.59%) 21 (72.41)   

4. Discussion 

To the best of the researcher’s knowledge, this was the first study to assess the 
knowledge, attitudes, and practices regarding AI among pharmacy students at the 
University of Zambia. 

In this study, a total sample of 262 participants was sampled, of which it was 
found that the majority were between the ages of 20 - 30 years (237, 90.4%) and 
155 (59.2%) females. In terms of academic standing, the majority were third-year 
students (121, 46.2%), followed by fourth-year students (102, 38.9%). Addition-
ally, it was found that most participants resided in urban areas (233, 88.9%). This 
demographic distribution provides a broad representation of younger students in 
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urban settings, particularly in their third and fourth years of study. A study that 
was conducted in the Middle East and North Africa (MENA) found that 615 
(70.3%) of the respondents were females, which reflects the dominance of the fe-
male gender in the pharmaceutical sector at the educational level and were in the 
age group of 16 - 35 years (Hasan et al., 2024). Another study that was carried out 
in nine countries in the Middle East and North Africa (MENA) region showed 
that females outnumbered males, with 2768 (61.6%) female participants, and most 
of the respondents (3486,77.6%) living in urban areas (Allam et al., 2024: pp. 1-14). 
These sociodemographic characteristics show a relationship with the sociodemo-
graphic characteristics of this study and might have influenced the knowledge and 
attitude of participants. 

The present study found high awareness of AI among pharmacy students. Our 
findings are in line with those reported in other studies in which high awareness 
regarding AI was recorded (Syed & Basil A. Al-Rawi, 2023; Hasan et al., 2024; 
Orok et al., 2024). In this study, it was found that most participants had inade-
quate knowledge of AI despite the majority having heard of AI and being aware 
of ChatGPT. The low knowledge of AI among pharmacy students was due to low 
scores in the application of AI and not learning AI in school. Additionally, a lack 
of knowledge concerning AI was noticed in most female pharmacy students (122, 
79.22%). Moderate knowledge of AI among university students was reported in 
some studies (Hasan et al., 2024; Al-Qerem et al., 2023). A Nigerian study found 
good knowledge of AI among most pharmacy students (Orok et al., 2024). The find-
ings in our study corroborate the results of a study in Nigeria that reported inade-
quate knowledge of AI among radiology students (Akinmoladun, Smart, & Atalabi, 
2022: pp. 112-117). Another study which was done in Syria observed that 70% of 
students had a basic concept of AI, 65.3% had inadequate knowledge about ma-
chine learning (ML) and deep learning (DL), and only 23.7% had good knowledge 
about its applications (Swed et al., 2022) Another study carried out in the Middle 
East and North Africa (MENA) region found that a considerable proportion of 
the participants had inadequate knowledge of the fundamental computational 
principles of AI (36 5, 41.7%) (Johnson et al., 2021: pp. 86-93). Arab medical stu-
dents had inadequate knowledge of AI because they never learned it in class (Al-
lam et al., 2024: pp. 1-14). The findings reported in our study and similar studies 
indicate the need to introduce AI in university training to prepare students for its 
application during their work practice, similar to what was reported in other stud-
ies (Al-Qerem et al., 2023; Hasan et al., 2024; Hasan Sapci & Aylin Sapci, 2020; 
Sallam et al., 2023; Shahzad, Xu, & Javed, 2024; Sallam, Al-Farajat, & Egger, 2024: 
pp. 95-108).  

The present study found that most students had negative attitudes towards AI. 
Having a negative attitude towards AI was reported more among female partici-
pants (120, 79.22%). In Nigeria, the majority of pharmacy students reported hav-
ing positive attitudes towards AI (Orok et al., 2024). An international multinational 
study also found that most pharmacy students had positive attitudes towards AI 
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(Busch et al., 2024: pp. 649-661). Our findings are in contrast to those reported in 
Canada, in which most participants reported having positive attitudes (1595, 74.5%) 
towards the emerging role of AI in their respective fields (Teng et al., 2022). Another 
study was found in the Middle East and North Africa (MENA), where the majority 
of participants had positive attitudes toward AI (593, 67.8%) and believed that AI 
would improve and revolutionize clinical pharmacy practice (Hasan et al., 2024). 
In Saudi Arabia, most pharmacy students reported having positive attitudes to-
ward AI (Syed & Basil A. Al-Rawi, 2023). Similar to our study, concerns about the 
impact of AI on job security and patient safety have been reported, and students 
have viewed AI as a competitor that will take over their jobs in the future (Hasan 
et al., 2024). These findings are in contrast to those reported in Australia, where 
the majority of medical students felt that AI would not take their future jobs 
(Stewart et al., 2023). Another study found that pharmacy students and staff were 
worried that AI might take over their jobs and were also concerned with patient 
safety (Hasan et al., 2024). 

In this study, most of the students had a suboptimal practice towards AI. The 
present study found that most third-year students (73, 60.33%) exhibited subop-
timal practices towards AI compared to students in other years of study. Addi-
tionally, the practice was also linked with residence, in which most students who 
resided in rural areas (114, 49.14%) exhibited bad practices towards AI. A previ-
ous study highlighted inadequate practice regarding AI, citing a lack of skills and 
noting that participants had no prior experience using and working with AI 
(Mousavi Baigi et al., 2023). In another study, most participants indicated they 
would be considered using a clinical workflow where a patient’s diagnostic infor-
mation is analyzed by AI and then reviewed by a specialized pharmacist (Hasan 
et al., 2024). This is in contrast to the current study, where a small number ex-
pressed their willingness to use this workflow. In contrast to this study, a signifi-
cant proportion of Palestinian pharmacy students in the West Bank of Palestine 
demonstrated greater confidence in utilizing AI programs for drafting research 
articles (Mosleh et al., 2023: pp. 1391-1400). The incorporation of AI in pharmacy 
practice still remains low, with many gaps in understanding AI and adopting it in 
real practice (Hasan et al., 2024; Aziz et al., 2024). There are also still debates on 
the use of AI in pharmacy writing and research that need urgent attention and 
guidance (Weidmann, 2024: pp. 751-754; Mortlock & Lucas, 2024). Nevertheless, 
the pharmacy fraternity needs to remain proactive and at the centre of discussions 
regarding AI, its revolutionizing of the industry, and how it affects the future of 
pharmacy practice (Cain, Malcom, & Aungst, 2023; Khan et al., 2023: pp. 32-40; 
Chalasani et al., 2023). 

We recommend the incorporation of AI into pharmacy curricula by imple-
menting fundamental courses on AI principles and healthcare applications, 
highlighting practical examples. The integration of AI into the pharmacy cur-
ricula should include theoretical and practical topics on the use of AI in drug 
discovery and development, research, and development, clinical trial optimization, 
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personalized medicine, automated dispensing, medication management, pharma-
covigilance, virtual assistants, inventory management, workflow optimization, 
disease diagnosis, medication adherence apps, personalized health advice, and ad-
dressing antimicrobial resistance (AMR). Additionally, it will be critical to en-
hance practical comprehension via experiential seminars and encounters with AI 
tools, promoting AI-centric projects. There is a need to encourage transdiscipli-
nary courses in computer science by inviting specialists to examine AI’s influence 
on pharmacy practice. We need to provide ongoing education for chemists to en-
hance AI competencies, promoting lifetime learning and flexibility to technolog-
ical progress. However, there is a need to confront the adverse perceptions by con-
ducting lectures on the ethical and societal implications of AI, emphasizing suc-
cessful case studies. There is also a need to conduct qualitative studies to under-
stand the reasons for inadequate knowledge, negative attitudes, and poor practices 
towards AI among pharmacy students.  

Limitations of the Study 

We are aware that our study had some limitations. Being a cross-sectional study, 
we believe that recall bias could have occurred in which students may not have 
accurately remembered their past interactions or experiences with AI tools, thus 
affecting the authenticity of their responses. The study’s focus on a single institu-
tion may restrict the generalisability of the results to other pharmacy institutions 
in Zambia. Additionally, the findings suggest that integrating AI education into 
pharmacy curricula is still lacking, which may hinder students’ readiness to adopt 
AI in their professional practice. The findings also indicate that exposure to AI 
concepts among pharmacy students has been relatively low, suggesting a potential 
gap in both educational and institutional support.  

5. Conclusion 

This study revealed that most pharmacy students exhibited inadequate knowledge 
of AI and had a limited understanding of and formal education on its deeper con-
cepts. The study also found that most pharmacy students had negative attitudes 
and suboptimal practices towards the applications of AI, demonstrating the need 
for more education and exposure to its use in the pharmacy profession. Additional 
efforts are needed to enhance students’ knowledge of AI, particularly its signifi-
cance and advantages within the healthcare system. In the future, there is a need 
to expand the study to include remote and rural areas across the country. This will 
ensure the collection of more comprehensive data that better represents the 
broader population of pharmacy students, providing deeper insights into their 
perception of KAP related to AI. Integrating AI-related workshops, seminars, and 
online courses into the pharmacy curricula can increase students’ awareness and 
understanding of AI applications in healthcare. Finally, there is a need to incor-
porate a hybrid data collection method that combines both physical and digital 
surveys in future studies, allowing students from different locations, including 
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those with limited physical access, to participate, thus broadening the study’s reach. 
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