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ABSTRACT

Tele-pharmacy is an innovative approach to delivering pharmaceutical care at a distance. As this
approach is increasingly being integrated into healthcare, pharmacy education providers are
incorporating it into their curricula to prepare future pharmacists. This study investigates perceptions
of pharmacy students regarding tele-pharmacy and examines how their views are influenced by factors
such as their gender, educational background, and stage in their pharmacy programme. Using an online
survey, a cross-sectional study was conducted over eight weeks (March 1 to April 30, 2023) among
undergraduate pharmacy students at a public university in Malaysia. The survey captured
comprehensive data on students' perspectives by asking closed-ended questions. Most participants were
female (64.5%) and in their clinical semester (67.5%). Students expressed favourable views of tele-
pharmacy, with 95.6% recognising its convenience, 98% highlighting time savings, and 97.5%
acknowledging energy savings. However, concerns were raised about accessibility and pharmacists’
training. Optimism about and agreement on certain aspects of tele-pharmacy declined with study
progression. However, 93.1% desired tele-pharmacy training, and 93.6% showed interest in providing
such services, with enthusiasm growing among advanced students. These findings underscore the need
for curricular enhancements, including hands-on simulations, structured patient follow-ups, and self-
learning modules, to address the evident tele-pharmacy training gaps. Longitudinal research is needed
to evaluate how students’ perceptions evolve with increased exposure to tele-pharmacy and its practical
applications.
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INTRODUCTION

Tele-pharmacy, defined as the provision of pharmaceutical care and services through
telecommunications and digital technology, represents a transformative advancement in healthcare
delivery (1, 2). This approach enables pharmacists to offer patient counselling, medication management,
and other essential services remotely, thus overcoming geographical constraints. Tele-pharmacy has the
potential to improve healthcare access, particularly in rural and underserved regions, by bridging gaps
between patients and healthcare providers (3).

Numerous tele-pharmacy initiatives worldwide have demonstrated its adaptability across diverse
settings. For instance, the "medical chest" system in rural Queensland, Australia, facilitates diagnoses
and medication dispensing via telephone (4), while the Guddi Baji programme in Pakistan utilises
digital technology to deliver essential pharmaceutical services to peri-urban and rural populations (5).
Furthermore, during the COVID-19 pandemic, tele-pharmacy gained global momentum as pharmacists
leveraged telecommunication technologies to maintain care continuity for patients with chronic
conditions, exemplifying its utility in addressing healthcare challenges (6).

Similarly, clinical pharmacists in Qatar leveraged tele-pharmacy to offer real-time interventions and
electronic triage systems, thereby improving the quality of ambulatory pharmaceutical care (7). In
critical care settings, tele-pharmacy models in intensive care units have underscored the vital role of
remote pharmacists in monitoring physiological parameters and providing immediate feedback, thus
enhancing patient outcomes and optimising the workflow of on-site healthcare providers (8, 9).

The potential benefits of tele-pharmacy are substantial. By minimising the need for patient travel,
healthcare accessibility is enhanced for individuals with mobility limitations or residents of remote
areas (10-12). It also reduces the operational costs associated with physical pharmacy facilities while
fostering personalised pharmacist-patient interactions (7, 13). Such interactions have been linked to
improved medication adherence and enhanced patient outcomes. Given these advantages, the
incorporation of tele-pharmacy into routine pharmacy practice appears imperative, necessitating the
development of robust educational frameworks to prepare future pharmacists for this evolution of their
role.

In response to the growing relevance of tele-pharmacy, pharmacy education programmes have begun
to integrate this field into their curricula (14-16). However, many educators lack adequate training and
familiarity with telehealth technologies, which impedes their ability to effectively teach these concepts
(17, 18). Additionally, some institutions have insufficient technological infrastructure, particularly in
resource-limited settings, posing a significant barrier to the effective delivery of tele-pharmacy
education (19-21). Addressing these challenges requires investment in reliable technological
infrastructure and targeted faculty training to build the capacity for teaching tele-pharmacy (20).
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Furthermore, being predominantly structured around conventional topics, traditional pharmacy
curricula often lack the flexibility to incorporate emerging fields such as tele-pharmacy (16). This
underscores the need for comprehensive curriculum reviews and redesigns to align educational content
with the dynamic demands of modern pharmacy practice. Simulation-based and experiential learning
approaches are particularly effective in equipping students with the practical skills necessary for tele-
pharmacy practice (15, 16, 22).

Understanding the perceptions of pharmacy students regarding tele-pharmacy is critical to ensuring that
curricula meet their educational needs. A growing body of evidence offers insights into students'
awareness, attitudes, and preparedness regarding tele-pharmacy. While overall perceptions are
generally favourable, findings vary across different contexts. In Saudi Arabia, approximately half of the
students surveyed were aware of tele-pharmacy; however, only a quarter had received formal instruction
on the subject (23). In contrast, studies conducted in Malaysia and Indonesia reported higher levels of
knowledge, with 67% and 97.9% of students, respectively, demonstrating substantial understanding of
tele-pharmacy concepts (21, 24). These studies consistently highlight that greater knowledge is
positively associated with more favourable perceptions and increased readiness to engage in tele-
pharmacy practice (21, 23, 24).

Students tend to have positive attitudes towards tele-pharmacy. In Malaysia, 61% of a student sample
expressed favourable views, particularly appreciating tele-pharmacy’s potential to reduce healthcare
costs and improve access to services during the COVID-19 pandemic (21). Likewise, 96.6% of
Indonesian students reported having a positive attitude towards tele-pharmacy (24). Such stances are
often linked to perceived practical benefits, including convenience, cost-effectiveness, and the ability
to reach underserved populations (16, 25). In terms of readiness, 68% of Malaysian and 97.4% of
Indonesian students indicated a willingness to provide tele-pharmacy services in their future practice
(21, 25). However, several concerns remain, such as the potential for higher workloads and the lack of
adequate incentives, which may limit the broader implementation of these services (21).

Students’ perceptions can be influenced by factors such as their gender, educational background, and
stage in the pharmacy programme, which may produce varying levels of exposure and understanding
of tele-pharmacy. However, there is a notable gap in the literature regarding how students’ perceptions
evolve across different educational stages (21, 23, 25-28). Therefore, the aim of the present study was
to analyse pharmacy students' perceptions of tele-pharmacy and address these variations based on their
gender, educational experience, and pharmacy programme stage. By identifying these differences, the
study sought to highlight specific areas in the curriculum that might require further development.
Ultimately, this research should contribute to the optimisation of pharmacy education, ensuring that
students are well-equipped to meet future challenges and opportunities in the field of tele-pharmacy.

METHODOLOGY
Study Design

This cross-sectional study, conducted using an online survey, took place over eight weeks from March
1 to April 30, 2023. It involved undergraduate pharmacy students from a public university in Malaysia.
The survey consisted of closed-ended questions and was designed to gather comprehensive data on the
students' perspectives. Ethical approval for the study was received from the Research Ethics Committee
of Universiti Teknologi MARA (UiTM), Malaysia (REC[PH]/UG/036/2023).
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Study Setting

This study was conducted at the Faculty of Pharmacy, Universiti Teknologi MARA (UiTM), a public
university in Selangor, Malaysia. UiTM offers a Bachelor of Pharmacy (B.Pharm) programme whose
annual student intake arrives through various pathways, including diploma programmes, foundation
studies, and matriculation.

The B.Pharm programme is structured as a four-year course comprising eight semesters. The first five
emphasise pharmaceutical sciences, including physiology, pharmaceutical chemistry, pharmacology,
and pharmaceutics, while the final three semesters focus on clinical pharmacy and pharmacy practice
subjects. Beginning in the sixth semester, students are introduced to tele-pharmacy through lectures and
other educational activities.

Specifically, tele-pharmacy content is incorporated into lectures in the ‘Introduction to Clinical
Pharmacy’ course during the sixth semester and the ‘Hospital Pharmacy’ course during the seventh
semester. In the eighth semester, students participate in the Clinical Pharmacy training programme,
which requires them to conduct tele-pharmacy sessions with real patients, applying skills such as patient
history taking and patient counselling.

Study Participants

The target participants for this study were students enrolled in the UiTM B.Pharm programme. At the
time of the study, this course had 675 students across all four years. The eligibility criteria required
active enrolment in the UiTM B.Pharm programme and proficiency in reading and understanding
English. Those enrolled in B.Pharm programmes at other universities or non-pharmacy programmes at
UiTM were excluded from participation.

The sample size was calculated using the Raosoft© sample size calculator, which recommended a
sample of 194 students, based on a total population of 675, providing a 5% margin of error and a 90%
confidence level and assuming a 50% response distribution. The study was conducted during the March
to August 2023 semester. Since the programme admits only one intake annually, at the time of the study,
potential participants were in their second, fourth, sixth, or eighth semesters.

The participants were classified into two groups: foundational semester students (those in the second or
fourth semesters) and clinical semester students (those in the sixth or eighth semesters). This
categorisation was designed to capture a range of perceptions regarding tele-pharmacy. Foundational
semester students were included to provide insights into perceptions before any formal exposure to tele-
pharmacy concepts. In contrast, clinical semester students were included because tele-pharmacy is
introduced and progressively expanded during these semesters. This approach enabled a comparative
analysis of the perceptions, including expectations and readiness, held by students with differing levels
of exposure to tele-pharmacy within the curriculum.

Study Instrument

The survey questionnaire was developed following a comprehensive review of the relevant literature
(16,21,23,25,27,28), which guided the item and section development. The final instrument comprised
six sections. The first gathered demographic information, while the subsequent sections assessed
various perceptions: general perceptions (nine items), benefits (six items), usefulness (four items),
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impacts on patients’ medication use (six items), and readiness for tele-pharmacy (two items). The
response options for each item were categorised as follows: 1 = "Strongly agree", 2 = "Agree", 3 =
"Neutral", 4 = "Disagree", and 5 = "Strongly disagree".

The survey instrument was reviewed by six pharmacy lecturers, each with over five years of
professional experience, to ensure its relevance, clarity, and alignment with the study objectives. The
reviewers were asked to evaluate each item based on three criteria: relevance (rated on a scale from 1
= "Not relevant” to 4 = "Very relevant"), essentiality (rated on a scale from 1 = "Not essential" to 3 =
"Essential"), and clarity (rated on a scale from 1 = "Not clear" to 3 = "Very clear"). Additionally, they
were invited to provide qualitative feedback on the wording and overall structure of the items.

The content validity index (CVI) for each item was calculated by dividing the number of reviewers who
rated the item as "quite relevant" or "very relevant" by the total number of reviewers. All the items
achieved a CVI of > 0.83. As recommended by Lynn (1986), for six reviewers, a CVI of > 0.83 indicates
acceptable content validity (29). The Scale-level CVI (S-CVI) was calculated as the average of all the
[-CVI values across the sections. This yielded a score of > 0.90, indicating good scale-level content
validity. Additionally, the mean essentiality and clarity scores were above the threshold of 2.00,
confirming that the items were sufficiently clear and essential for the study (Table 1). Based on the
reviewers' qualitative feedback, minor revisions were made to improve the wording of several items.

Table 1: Item-level and scale-level content validity indices (I-CVI and S-CVI), essentiality, and clarity
scores of the questionnaire items

Items I-CVI* | Essentiality” Clarity*

Perceptions of tele-pharmacy

1. Tele-pharmacy services are convenient. 1.00 3.00 3.00
2. Tele-pharmacy services save patients’ time. 1.00 3.00 3.00
3. Tele-pharmacy services save patients’ energy. 1.00 2.67 2.67
4. Tele-pharmacy services are easily accessible in Malaysia. 1.00 2.67 2.50
5. Communication between a patient and a pharmacist during 1.00 2.83 2.83
tele-pharmacy is easy.
6. Pharmacists in Malaysia are ready to provide tele-pharmacy 0.83 2.50 2.33
services.
7. Pharmacists in Malaysia are well-trained to provide tele- 1.00 2.67 2.50
pharmacy services.
8. The cost of tele-pharmacy services is affordable. 0.83 2.83 2.83
9. Tele-pharmacy services can protect the privacy and 0.83 2.83 2.83
confidentiality of patients.
S-CVI 0.94
Perceptions regarding benefits of tele-pharmacy
1. Tele-pharmacy services can improve patients’ well-being. 1.00 2.67 2.67
2. Tele-pharmacy services can improve patients’ health. 0.83 2.83 2.83
3. Tele-pharmacy services can reduce patients’ risk of 0.83 2.50 2.67
contracting COVID-19.
4. Tele-pharmacy services allow patients to receive personalised 1.00 2.83 2.67

treatment.
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5. Tele-pharmacy services allow patients to receive personalised 1.00 2.83 2.83
advice.
6. Tele-pharmacy services make patients feel comfortable 1.00 2.67 2.50
discussing their health conditions with pharmacists.
S-CV1 0.94
Perceptions regarding the usefulness of tele-pharmacy
1. Tele-pharmacy services allow more interactions between 1.00 2.67 2.67
patients and pharmacists.
2. Tele-pharmacy services are a good platform for patients to 1.00 2.83 2.83
receive health information.
3. Tele-pharmacy services allow patients to receive timely 1.00 3.00 2.83
feedback from pharmacists.
4. Tele-pharmacy services allow pharmacists to monitor a 0.83 2.83 2.67
patient’s health.
S-CV1 0.96

Perceptions regarding the impacts of tele-pharmacy on patients’ medication use

1. Tele-pharmacy services can improve a patient’s confidence in 1.00 2.67 2.67
taking medications.

2. Tele-pharmacy services ensure patients receive appropriate 1.00 2.83 2.83
medications.

3. Tele-pharmacy services ensure patients receive safe 1.00 2.83 2.83
medications.

4. Tele-pharmacy services ensure that patients understand their 1.00 3.00 3.00
medications.

5. Tele-pharmacy services improve a patient's compliance with 1.00 2.83 2.83

his/her medications.

6. Tele-pharmacy services make it easier for patients to refill 0.83 2.83 2.83
their medications.
S-CVI 0.97
Perceptions regarding readiness for tele-pharmacy
1. I would like to receive training on tele-pharmacy. 1 3.00 3.00
2. I would like to offer tele-pharmacy services in the future. 1 3.00 3.00
S-CVI 1

I-CVI, Item-level Content Validity Index; S-CVI, Scale-Level Content Validity Index

2 Calculated by dividing the number of reviewers who rated the item as "quite relevant" or "very relevant" by
the total number of reviewers (n = 6).

b Mean essentiality score (based on a scale from 1 = "Not essential" to 3 = "Essential").
¢ Mean clarity score (based on a scale from 1 = "Not clear" to 3 = "Very clear").
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The finalised questionnaire was converted into an online survey format using the SurveyMonkey
platform, which was used to facilitate distribution and administration. To evaluate the survey's
practicality and clarity, a pilot test was conducted with ten pharmacy students from various semesters.
The pilot study affirmed the survey's effectiveness in terms of functionality and comprehensibility.
These responses were excluded from the final data analysis.

Data Collection

A snowball sampling method was employed to recruit participants. Initially, the survey link was
distributed to the heads of student batches in the B.Pharm programme, who were requested to share the
link with their peers. Invitations were also extended through popular social media platforms, including
Facebook, WhatsApp, and Telegram. Participants who received or completed the survey were
encouraged to further disseminate the link to others within their network. The survey was accessible for
eight weeks to allow sufficient time for responses.

In the introductory section of the online survey, the participants were provided with detailed information
about the study’s objectives, the estimated time required for completion, and assurances regarding the
anonymity and confidentiality of their responses. They were informed that submitting the questionnaire
constituted their consent to participate. Subsequent pages of the survey included screening questions to
determine eligibility. Individuals who did not meet the eligibility criteria—such as those enrolled in
B.Pharm programmes at other universities, in non-pharmacy programmes at Ui'TM, or who indicated a
lack of English proficiency—were redirected to the final page of the questionnaire to end the survey.

The survey was restricted to one response per individual to prevent duplicate entries, and no incentives
were offered. Data were collected and securely stored to maintain confidentiality and integrity
throughout the study.

Statistical Analysis

All the statistical analyses were conducted using the Statistical Package for the Social Sciences (IBM
SPSS) version 28. Categorical data were reported as frequencies and percentages. To identify
associations between the students’ perceptions and demographic characteristics, a Chi-squared test or
Fisher exact test was performed. A p-value of less than 0.05 was considered statistically significant. The
results were interpreted to determine the presence of associations between variables.

RESULTS

Demographic Characteristics of the Participants

Figure 1 presents the demographic characteristics of the study participants. Most were female,
representing 64.5% (131/203) of the sample. The ethnic distribution was predominantly Malay (95.6%,
194/203). Most participants were between 22 and 23 years old, accounting for 56.2% (114/203) of the
sample. Those under 22 years of age constituted 27.6% (56/203) of the total, while those older than 23
years represented 16.3% (33/203). In terms of academic progression, 67.5% (137/203) of the
participants were in clinical semesters (sixth or eighth semesters), whereas 32.5% (66/203) were in
foundational semesters (second or fourth semesters).
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Figure 1: Demographic characteristics of study participants
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Table 2 summarises the participants’ perceptions of tele-pharmacy. They generally expressed positive
perceptions, with 95.6% (194/203) believing that the services were convenient, 98% (199/203)
acknowledging time savings, and 97.5% (198/203) recognising energy savings. However, fewer than
70% believed that pharmacists in Malaysia were well-trained to provide these services, and only 46.3%
(94/203) felt that tele-pharmacy was easily accessible in the country.
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Table 2: Perceptions of tele-pharmacy (n = 203)

Perceptions of tele-pharmacy

n (%)
Gender p-value? Previous qualification p-value? Study semester p-value? All
Male Female Diploma Other® Foundational: Clinical: 6%
20 & 4t (n= & 8! (n=203)
(n=72) (n=131) (n=51) (n=152) 66)
(n=137)

Tele-pharmacy services are convenient.
D & SD 0 (0.0) 2(1.5) 0.612%* 2(3.9) 0(0.0) 0.023* 0(0.0) 2(1.5) 1.000* 2 (1.0)
U 34.2) 4(3.1) 0(0.0) 7 (4.6) 2 (3.0) 5(3.6) 7(3.4)
A & SA 69 (95.8) 125 (95.4) 49 (96.1) 145 (95.4) 64 (97.0) 130 (94.9) 194 (95.6)
Tele-pharmacy services save patients’ time.
D & SD 0 (0.0) 0 (0.0) 0.129* 0(0.0) 0 (0.0) 0.574%* 0 (0.0) 0 (0.0) 0.306* 0 (0.0)
U 3(4.2) 1(0.8) 0 (0.0) 4 (2.6) 0 (0.0) 4(2.9) 4 (2.0)
A & SA 69 (95.8) 130 (99.2) 51 (100.0) 148 (97.4) 66 (100.0) 133 (97.1) 199 (98.0)
Tele-pharmacy services save patients’ energy.
D & SD 0 (0.0) 0(0) 0.349* 0 (0.0) 0 (0.0) 0.334%* 0 (0.0) 0 (0.0) 1.000* 0 (0.0)
U 3(4.2) 2(1.5) 0(0.0) 5(3.3) 1(1.5) 4(2.9) 5(2.5)
A & SA 69 (95.8) 129 (98.5) 51 (100.0) 147 (96.7) 65 (98.5) 133 (97.1) 198 (97.5)
Tele-pharmacy services are easily accessible in Malaysia.
D & SD 14 (19.4) 22 (16.8) 0.050 7(13.7) 29 (19.1) 0.620 14 (21.2) 22 (16.1) 0.575 36 (17.7)
U 18 (25.0) 55 (42.0) 18 (35.3) 55(36.2) 21 (31.8) 52 (38) 73 (36.0)
A & SA 40 (55.6) 54 (41.2) 26 (51.0) 68 (44.7) 31 (47.0) 63 (46.0) 94 (46.3)
Communication between a patient and a pharmacist during tele-pharmacy is easy.
D & SD 1(1.4) 7(5.3) 0.249 2(3.9) 6 (3.9) 0.357 1(1.5) 7(5.1) 0.089 8(3.9)
U 10 (13.9) 24 (18.3) 12 (23.5) 22 (14.5) 7 (10.6) 27 (19.7) 34 (16.7)
A & SA 61 (84.7) 100 (76.3) 37 (72.5) 124 (81.6) 58 (87.9) 103 (75.2) 161 (79.3)
Pharmacists in Malaysia are ready to provide tele-pharmacy services.
D & SD 4 (5.6) 7 (5.3) 0.872 7(13.7) 4 (2.6) 0.010 0 (0.0) 11 (8.0) 0.057 11 (5.4)
U 16 (22.2) 34 (26.0) 10 (19.6) 40 (26.3) 16 (24.2) 34 (24.8) 50 (24.6)
A & SA 52 (72.2) 90 (68.7) 34 (66.7) 108 (71.1) 50 (75.8) 92 (67.2) 142 (70.0)

Pharmacists in Malaysia are well-trained to provide tele-pharmacy services.
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D & SD 5(6.9) 11 (8.4) 0.916 6 (11.8) 10 (6.6) 0.492 3 (4.5) 13 (9.5) 0.010 16 (7.9)
U 17 (23.6) 33(25.2) 13 (25.5) 37 (24.3) 9 (13.6) 41 (29.9) 50 (24.6)
A & SA 50 (69.4) 87 (66.4) 32 (62.7) 105 (69.1) 54 (81.8) 83 (60.6) 137 (67.5)
The cost of tele-pharmacy services is affordable.

D & SD 3(4.2) 7 (5.3) 0.715 6 (11.8) 4 (2.6) 0.029 1(1.5) 9 (6.6) 0.311 10 (4.9)
U 14 (19.4) 32 (24.4) 12 (23.5) 34 (22.4) 15 (22.7) 31 (22.6) 46 (22.7)
A & SA 55(76.4) 92 (70.2) 33 (64.7) 114 (75.0) 50 (75.8) 97 (70.8) 147 (72.4)
Tele-pharmacy services can protect the privacy and confidentiality of patients.

D & SD 4 (5.6) 8 (6.1) 0.876 6 (11.8) 6 (3.9) 0.149 3(4.5) 9 (6.6) 0.032 12 (5.9)
U 7(9.7) 16 (12.2) 5(9.8) 18 (11.8) 13 (19.7) 10 (7.3) 23 (11.3)
A & SA 61 (84.7) 107 (81.7) 40 (78.4) 128 (84.2) 50 (75.8) 118 (86.1) 168 (82.8)

D, disagree; SD, strongly disagree; U, unsure; A, agree; SA, strongly agree

2 Chi-squared test unless specified otherwise, ® Foundation or matriculation certificate, * Fisher exact test used
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The perception that tele-pharmacy services were convenient was significantly associated with the prior
qualifications of the students (p = 0.023). A higher percentage with a diploma (96.1%, 49/51) agreed
with this statement, compared to those with non-diploma qualifications (95.4%, 145/152). Notably, a
small proportion with non-diploma qualifications (4.6%, 7/152) were unsure about the convenience of
tele-pharmacy. Furthermore, tele-pharmacy services were perceived as affordable by a significantly
higher percentage of students with non-diploma qualifications (75%, 114/152) compared to those with
a diploma (64.7%, 33/51) (p = 0.029).

Significant associations were observed between prior qualifications (p = 0.010) and the belief that
Malaysian pharmacists were ready to provide tele-pharmacy services. A higher percentage of students
with non-diploma qualifications (71.1%, 108/152) expressed agreement with this statement, compared
to diploma holders (66.7%, 34/51).

The perception that pharmacists were well-trained to provide tele-pharmacy services was significantly
associated with the study semester (p = 0.010). Higher percentages of students in the second or fourth
semesters (81.8%, 54/66) agreed with this perception, compared to those in more advanced semesters.
Notably, agreement with two statements—that pharmacists were ready to provide tele-pharmacy
services and well-trained to offer these services—progressively declined between students in earlier
semesters and those at a later study stage.

Confidence in the protection of patient privacy and confidentiality was significantly associated with the
study semester (p = 0.032). A higher percentage of students in the sixth or eighth semesters (86.1%,
118/137) expressed confidence in these aspects, compared to their junior counterparts.

Perceptions Regarding Benefits of Tele-Pharmacy

Table 3 summarises the participants' perceptions regarding the benefits of tele-pharmacy. Over 85%
held positive views, agreeing that tele-pharmacy improves patient well-being and health, reduces the
risk of COVID-19 transmission, and facilitates personalised advice. Furthermore, tele-pharmacy was
perceived as enhancing patient comfort when discussing health conditions with pharmacists. Notably,
a progressive decrease in agreement with the statement that tele-pharmacy services can improve
patients’ health was observed, with declining percentages from the foundational to the clinical
semesters.

While no significant associations were identified between the respondents’ perceptions and their
demographic characteristics for most items in this section, a notable exception was the perception that
tele-pharmacy services can improve patient well-being. This view was significantly associated with the
study semester (p = 0.037). Specifically, a higher percentage of students in the foundational semesters
(98.5%, 65/66) agreed with this statement, compared to those in the clinical semesters (88.3%,
121/137).

Perceptions Regarding the Usefulness of Tele-Pharmacy

Table 4 illustrates the participants’ perceptions of the usefulness of tele-pharmacy services. Most
expressed positive views, recognising the role of tele-pharmacy in enhancing interactions with
pharmacists, serving as a platform for health information, and providing timely feedback. However, less
than 80% (161/203) of the participants believed that tele-pharmacy services sufficiently enabled
pharmacists to monitor patients’ health.
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A significant association was found between the perception that tele-pharmacy services allow patients
to receive timely feedback from pharmacists and the students’ study semester (p = 0.024). Specifically,
a higher percentage of those in the clinical semesters (89.1%, 122/137) agreed with this statement,
compared to foundational semester students (81.8%, 54/66).
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Table 3: Perceptions regarding benefits of tele-pharmacy (n = 203)

Perceptions regarding benefits of tele-pharmacy, n (%)

Gender p-value? Previous qualification p-value? Study semester p-value? All
Male Female Diploma Other® Foundational: Clinical: 6™
24 & 4h(n= &8"(n= (n=203)
(n=172) (n=131) (n=51) (n=152) 66) 137)

Tele-pharmacy services can improve patients’ well-being.
D & SD 1(1.4) 1(0.8) 0.268* 0 (0.0) 2(1.3) 1.000* 0 (0.0) 2(1.5) 0.037* 2 (1.0)
U 8 (11.1) 7 (5.3) 4(7.8) 11 (7.2) 1(1.5) 14 (10.2) 15(7.4)
A & SA 63 (87.5) 123 (93.9) 47 (92.2) 139 (91.4) 65 (98.5) 121 (88.3) 186 (91.6)
Tele-pharmacy services can improve patients’ health.
D & SD 0 (0.0) 2 (1.5) 0.479* 0 (0.0) 2(1.3) 0.234* 1(1.5) 1(0.7) 0.302* 2 (1.0)
U 9(12.5) 12 (9.2) 8 (15.7) 13 (8.6) 4(6.1) 17 (12.4) 21 (10.3)
A & SA 63 (87.5) 117 (89.3) 43 (84.3) 137 (90.1) 61(92.4) 119 (86.9) 180 (88.7)
Tele-pharmacy services can reduce patients’ risk of contracting COVID-19.
D & SD 1(1.4) 0(0.0) 0.496* 0 (0.0) 1(0.7) 0.477* 0(0.0) 1(0.7) 0.685* 1(0.5)
U 4 (5.6) 8(6.1) 1(2.0) 11 (7.2) 5(7.6) 7(5.1) 12 (5.9)
A & SA 67 (93.1) 123 (93.9) 50 (98.0) 140 (92.1) 61924 129 (94.2) 190 (93.6)
Tele-pharmacy services allow patients to receive personalised treatment.
D & SD 7(9.7) 8(6.1) 0.373 4(7.8) 11 (7.2) 1.000 7 (10.6) 8 (5.8) 0.458 15(7.4)
U 11 (15.3) 14 (10.7) 6 (11.8) 19 (12.5) 7 (10.6) 18 (13.1) 25 (12.3)
A & SA 54 (75.0) 109 (83.2) 41 (80.4) 122 (80.3) 52 (78.8) 111 (81) 163 (80.3)
Tele-pharmacy services allow patients to receive personalised advice.
D & SD 5(6.9) 5(3.8) 0.501* 3(5.9) 7 (4.6) 0.739* 2 (3.0) 8 (5.8) 0.200* 10 (4.9)
U 5(6.9) 8 (6.1) 4(7.8) 9(5.9) 7 (10.6) 6 (4.4) 13 (6.4)
A & SA 62 (86.1) 118 (90.1) 44 (86.3) 136 (89.5) 57 (86.4) 123 (89.8) 180 (88.7)
Tele-pharmacy services make patients feel comfortable discussing their health conditions with pharmacists.
D & SD 0 (0.0) 3(2.3) 0.188* 1(2.0) 2(1.3) 1.000* 0 (0.0) 3(2.2) 0.763* 3(1.5)
U 5(6.9) 17 (13.0) 5(9.8) 17 (11.2) 7 (10.6) 15 (10.9) 22 (10.8)
A & SA 67 (93.1) 111 (84.7) 45 (88.2) 133 (87.5) 59 (89.4) 119 (86.9) 178 (87.7)

D, disagree; SD, strongly disagree; U, unsure; A, agree; SA, strongly agree

® Chi-squared test unless specified otherwise, ® Foundation or matriculation certificate, * Fisher exact test used
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Table 4: Perceptions regarding the usefulness of tele-pharmacy (n = 203)

Perceptions regarding the usefulness of tele-pharmacy

n (%)
Gender p-value® Previous qualification p-value® Study semester p-value? All
Male Female Diploma Other® Foundational: ~ Clinical: 6%
2md & 4th (n = & 8! (n=203)
(n=72) (n=131) (n=51) (n=152) 66)
(n=137)

Tele-pharmacy services allow more interactions between patients and pharmacists.
D & SD 3(4.2) 10 (7.6) 0.091 3(5.9) 10 (6.6) 0.813 3(4.5) 10 (7.3) 0.636 13 (6.4)
U 4 (5.6) 19 (14.5) 7(13.7) 16 (10.5) 9 (13.6) 14 (10.2) 23 (11.3)
A & SA 65 (90.3) 102 (77.9) 41 (80.4) 126 (82.9) 54 (81.8) 113 (82.5) 167 (82.3)
Tele-pharmacy services are a good platform for patients to receive health information.
D & SD 1(1.4) 4@3.1) 0.760* 1(2.0) 4 (2.6) 1.000* 0 (0.0) 5(3.6) 0.376* 5(2.5)
U 3(4.2) 8 (6.1) 3(5.9) 8 (5.3) 4 (6.1) 7(5.1) 11 (5.4)
A & SA 68 (94.4) 119 (90.8) 47 (92.2) 140 (92.1) 62 (93.9) 125 (91.2) 187 (92.1)
Tele-pharmacy services allow patients to receive timely feedback from pharmacists.
D & SD 2 (2.8) 3(2.3) 0.937* 1(2.0) 4 (2.6) 0.187* 0 (0.0) 5(3.6) 0.024* 5(2.5)
U 7(9.7) 15 (11.5) 9(17.6) 13 (8.6) 12 (18.2) 10 (7.3) 22 (10.8)
A & SA 63 (87.5) 113 (86.3) 41 (80.4) 135 (88.8) 54 (81.8) 122 (89.1) 176 (86.7)
Tele-pharmacy services allow pharmacists to monitor a patient’s health.
D & SD 8 (11.1) 9(6.9) 0.597 3(5.9) 14 (9.2) 0.614 5(7.6) 12 (8.8) 0.559 17 (8.4)
U 9(12.5) 16 (12.2) 5(9.8) 20 (13.2) 6(9.1) 19 (13.9) 25 (12.3)
A & SA 55 (76.4) 106 (80.9) 43 (84.3) 118 (77.4) 55(83.3) 106 (77.4) 161 (79.3)

D, disagree; SD, strongly disagree; U, unsure; A, agree; SA, strongly agree

2 Chi-squared test unless specified otherwise, ® Foundation or matriculation certificate, * Fisher exact test used
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Perceptions Regarding the Impacts of Tele-Pharmacy on Patients’ Medication Use

Table 5 summarises the participants’ perceptions regarding the impact of tele-pharmacy on patients’
medication use. Most conveyed positive views, indicating that tele-pharmacy enhances patients’
confidence, ensures they receive appropriate and safe medications, and improves their understanding
of medications. However, fewer than 80% of those surveyed agreed that tele-pharmacy positively
influences medication compliance and the ease of refilling prescriptions.

A noteworthy trend was observed in the level of agreement that tele-pharmacy services ensure patients
understand their medications. This agreement progressively decreased across the study semesters, with
foundational semester students showing more agreement than those in advanced semesters. Despite
these trends, no significant associations were evident between participants’ perceptions and their
demographic characteristics for any of the items in this section.

Perceptions Regarding Readiness for Tele-Pharmacy

Table 6 presents the participants’ perceptions of their readiness for tele-pharmacy. A majority indicated
readiness, with 93.1% (189/203) expressing a desire for training and 93.6% (190/203) showing interest
in offering tele-pharmacy services in the future. Notably, agreement with these sentiments progressively
increased across the study semesters, with more advanced students expressing a stronger desire for
training and a greater interest in providing tele-pharmacy services.
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Table 5: Perceptions regarding the impacts of tele-pharmacy on patients’ medication use (n = 203)

Perceptions regarding the impacts of tele-pharmacy on patients’ medication use, n (%)

Gender p-value? Previous qualification p-value? Study semester p-value? All
Male Female Diploma Other® Foundational: Clinical: 6t
2nd & 4th (n = & 8t (n=203)
(n=72) (n=131) (n=51) (n=152) 66)
(n=137)

Tele-pharmacy services can improve a patient’s confidence in taking medications.
D & SD 3(4.2) 3(2.3) 0.659* 1(2.0) 5(3.3) 0.630* 1(1.5) 5(3.6) 0.679* 6 (3.0)
U 10 (13.9) 22 (16.8) 10 (19.6) 22 (14.5) 12 (18.2) 20 (14.6) 32 (15.8)
A & SA 59 (81.9) 106 (80.9) 40 (78.4) 125 (82.2) 53 (80.3) 112 (81.8) 165 (81.3)
Tele-pharmacy services ensure patients receive appropriate medications.
D & SD 0 (0.0) 1(0.8) 1.000* 0(0.0) 1(0.7) 0.737* 1(1.5) 0(0.0) 0.459* 1(0.5)
U 10 (13.9) 19 (14.5) 6 (11.8) 23 (15.1) 9 (13.6) 20 (14.6) 29 (14.3)
A& SA 62 (86.1) 111 (84.7) 45 (88.2) 128 (84.2) 56 (84.8) 117 (85.4) 173 (85.2)
Tele-pharmacy services ensure patients receive safe medications.
D & SD 0 (0.0) 5(3.8) 0.191* 0(0.0) 5(3.3) 0.499* 3(4.5) 2(1.5) 0.420* 5(2.5)
U 7(9.7) 18 (13.7) 7(13.7) 18 (11.8) 9 (13.6) 16 (11.7) 25(12.3)
A & SA 65 (90.3) 108 (82.4) 44 (86.3) 129 (84.9) 54 (81.8) 119 (86.9) 173 (85.2)
Tele-pharmacy services ensure that patients understand their medications.
D & SD 2(2.8) 3(2.3) 0.415% 0(0.0) 5(3.3) 0.248* 2 (3.0) 3(22) 0.541* 5(2.5)
U 4 (5.6) 15 (11.5) 7(13.7) 12 (7.9) 4 (6.1) 15 (10.9) 19 (9.4)
A & SA 66 (91.7) 113 (86.3) 44 (86.3) 135 (88.8) 60 (90.9) 119 (86.9) 179 (88.2)
Tele-pharmacy services improve a patient's compliance with his/her medications.
D & SD 3(4.2) 6 (4.6) 0.635 2(3.9) 7 (4.6) 1.000 3 (4.5) 6 (4.4) 0.878 9(4.4)
U 11 (15.3) 27 (20.6) 10 (19.6) 28 (18.4) 14 (21.2) 24 (17.5) 38 (18.7)
A & SA 58 (80.6) 98 (74.8) 39 (76.5) 117 (77.0) 49 (74.2) 107 (78.1) 156 (76.8)
Tele-pharmacy services make it easier for patients to refill their medications.
D & SD 5(6.9) 10 (7.6) 0.070 4(7.8) 11 (7.2) 0.827 4 (6.1) 11 (8.0) 0.923 15(7.4)
U 4 (5.6) 22 (16.8) 5(9.8) 21 (13.8) 9 (13.6) 17 (12.4) 26 (12.8)
A & SA 63 (87.5) 99 (75.6) 42 (82.4) 120 (78.9) 53 (80.3) 109 (79.6) 162 (79.8)

D, disagree; SD, strongly disagree; U, unsure; A, agree; SA, strongly agree

2 Chi-squared test unless specified otherwise, ® Foundation or matriculation certificate, * Fisher exact test used
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Table 6: Perceptions regarding readiness for tele-pharmacy (n = 203)

Perceptions regarding readiness for tele-pharmacy

n (%)
Gender p-value? Previous qualification p-value? Study semester p-value? All
Male Female Diploma Other® Foundational: Clinical: 6t
2nd & 4th (n = & 8t (n=203)
(n=72) (n=131) (n=51) (n=152) 66)
(n=137)

I would like to receive training on tele-pharmacy.
D & SD 2(2.8) 0 (0.0) 0.095* 0(0.0) 2(1.3) 0.345%* 1(1.5) 1(0.7) 0.412% 2 (1.0)
U 6 (8.3) 6 (4.6) 1(2.0) 11 (7.2) 2 (3.0) 10 (7.3) 12 (5.9)
A & SA 64 (88.9) 125 (95.4) 50 (98.0) 139 (91.4) 63 (95.5) 126 (92.0) 189 (93.1)
I would like to offer tele-pharmacy services in the future.
D & SD 2(2.8) 1(0.8) 0.497* 0(0.0) 3(2.0) 0.088* 1(1.5) 2(1.5) 0.225* 3(1.5)
U 3(4.2) 7 (5.3) 0 (0.0) 10 (6.6) 1(1.5) 9 (6.6) 10 (4.9)
A& SA 67 (93.1) 123 (93.9) 51 (100.0) 139 (91.4) 64 (97.0) 126 (92.0) 190 (93.6)

D, disagree; SD, strongly disagree; U, unsure; A, agree; SA, strongly agree

® Chi-squared test unless specified otherwise, ® Foundation or matriculation certificate, * Fisher exact test used
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DISCUSSION

These findings provide valuable insights into the perceptions held by pharmacy students of tele-
pharmacy. Overall, positive attitudes towards tele-pharmacy were demonstrated, aligning with previous
research involving such students (21, 23, 25, 27, 28). They recognised its benefits, usefulness, and
potential impact on improving patients' medication use, and they expressed a readiness to be trained
and engage in tele-pharmacy practices. However, variations in perceptions were observed based on their
educational background and stage within the pharmacy programme, underscoring the need for targeted
curriculum enhancements to prepare students for the evolving landscape of pharmacy practice.

This study illustrates that students in earlier semesters, likely due to their limited clinical experience,
demonstrated higher levels of optimism regarding the potential of tele-pharmacy to enhance patient
well-being and the training adequacy of pharmacists. This optimism may be attributed to their minimal
exposure to the practical challenges of this concept, which include technological barriers, inadequate
training, and integration difficulties (7, 27, 30). Conversely, advanced students exhibited less
agreement, particularly regarding the adequacy of pharmacists’ training and tele-pharmacy’s potential
to improve patient well-being. This scepticism likely stems from their increased exposure to real-world
challenges and greater critical understanding of tele-pharmacy’s limitations (21, 27). A previous study
is consistent, having shown that older students are more likely to possess higher tele-pharmacy
knowledge levels, which reflects how educational progression and exposure influence their
understanding of this emerging field (25).

The new observations indicate a progressive decline in agreement regarding the effectiveness of tele-
pharmacy in improving patients' health and ensuring medication understanding, with foundational
semester students expressing higher agreement than those in advanced semesters. Notably, fewer than
80% of the respondents agreed that tele-pharmacy enhances medication compliance or facilitates
prescription refills. These findings suggest potential curriculum inadequacies in terms of coverage of
tele-pharmacy’s long-term health outcomes (16, 25, 28), possibly due to students having limited
opportunities to conduct post-interaction patient follow-ups. Interestingly, despite the increased
scepticism among advanced students, they continued to acknowledge tele-pharmacy’s benefits, such as
improved patient privacy and timely feedback, highlighting their recognition of its potential advantages
(21, 23, 25, 27, 28).

In the current study, educational background also influenced perceptions. Students with a diploma
qualification, who likely had prior exposure to the Malaysian healthcare system, perceived tele-
pharmacy services as convenient but expressed greater scepticism regarding their affordability and the
readiness of pharmacists to offer such services. These doubts may stem from an awareness that tele-
pharmacy is in an early developmental stage in Malaysia, with the payment model still evolving and
training opportunities for pharmacists remaining limited (21). Additionally, diploma-holders are
primarily trained for technical tasks such as stock management, medication preparation, and in-person
patient interactions, which aligns with traditional, in-person pharmacy roles (31). As a result, they might
perceive tele-pharmacy services as less affordable due to the costs associated with implementing the
necessary technological infrastructure and remote delivery model (20). This traditional training
background might also have contributed to their reservations about whether pharmacists were ready to
transition into tele-pharmacy practices.

To address gaps in tele-pharmacy education, tele-pharmacy concepts must be integrated early in the
pharmacy curriculum, which would establish the necessary foundational knowledge of its benefits,
applications, and challenges (15, 17, 23, 25, 27). This grounding could be progressively expanded to
include advanced topics, such as the practical, technical, and economic complexities of tele-pharmacy,
enabling students to develop a comprehensive understanding of its potential and the barriers to its
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implementation (17, 25). To address the constraints of overloaded pharmacy curricula (23), flexible
learning methods can be employed, such as self-learning materials and online platforms. These
approaches align with the preferences of contemporary students and support efficient knowledge
acquisition (32, 33). Incorporating innovative strategies, including educational games, simulations, and
role-playing, could further reinforce theoretical concepts while enhancing practical application. These
approaches could help connect the theory with real-world scenarios, equipping students with the
confidence and skills needed to effectively manage patient care through tele-pharmacy (34).

Furthermore, exposure to relevant software, applications, and devices is essential for equipping students
with the technical skills required for effective, patient-centred care (16, 21, 25, 27, 35, 36). Additionally,
integrating structured patient follow-ups allows students to observe the long-term impact of tele-
pharmacy services, while complementary activities such as guest lectures, workshops, and case studies
provide practical insights and link theoretical knowledge with real-world applications (37, 38).
Balancing discussions of the challenges of tele-pharmacy with its success stories is crucial for
maintaining optimism and enthusiasm among students. Mentorship and collaboration with experienced
professionals can offer valuable perspectives, helping barriers to be navigated and fostering innovative
problem-solving. These initiatives, paired with critical discussion and problem-based activities, will
create an academic environment that promotes sustained engagement with tele-pharmacy (39, 40).

Despite the clear need to strengthen tele-pharmacy education within the pharmacy curriculum, it is
equally important to ensure that students are exposed to its potential limitations and risks. These include
the inability to conduct physical assessments, an elevated risk of miscommunication due to the absence
of visual cues, and dependence on potentially unreliable technology (41). Critical concerns exist over
ensuring patient confidentiality and data security, especially in digital environments where breaches
could undermine trust (13, 20). Moreover, disparities in digital literacy and access to technology may
limit the effectiveness of tele-pharmacy among elderly and underserved populations. By incorporating
these challenges into the curriculum, educators can help students develop a more balanced and critical
understanding of tele-pharmacy, better preparing them to address practical and ethical issues in their
future practice.

Despite revealing a combination of scepticism and acknowledgement about tele-pharmacy and the
necessity for curriculum refinements, these findings demonstrated a clear interest among students in
receiving training and delivering tele-pharmacy services. This observation aligns with results from
previous studies (21, 23, 25), highlighting a valuable opportunity for pharmacy programmes to leverage
this enthusiasm. Additionally, the findings highlight the critical importance of systematically and
continuously gathering feedback from students at different educational stages. This would ensure that
tele-pharmacy education remains aligned with the evolving demands and practical realities of
contemporary pharmacy practice.

Limitations of the Study

Several limitations potentially affected this study. Firstly, its cross-sectional nature meant that only a
snapshot of responses and perceptions was provided at a single point in time. Additionally, the sample
exhibited a disproportionate representation between male and female students, Malays and non-Malays,
as well as those in clinical versus foundational semesters, which may affect the generalisability of the
findings. The study was conducted at one public university in Malaysia, further restricting the
applicability of the results to other pharmacy education institutions. Furthermore, social desirability
bias could have influenced the participants to either over- or under-report their responses. While the
study examined differences in perceptions based on educational background, gender, and study
semester, no changes in the responses over time were tracked. Future research could benefit from a
larger sample size, the inclusion of multiple pharmacy education institutions, and the use of a
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longitudinal study design to gain a more comprehensive understanding of students' perceptions of tele-
pharmacy.

CONCLUSION

This study provides an insightful analysis of pharmacy students’ perceptions of tele-pharmacy,
highlighting both their enthusiasm and scepticism. Variations were evident in certain perceptions based
on educational stage and prior qualifications. Advanced students showed greater scepticism about
pharmacists' readiness to implement tele-pharmacy while demonstrating more awareness of some
aspects of the benefits of tele-pharmacy. The limitations of the study include its cross-sectional nature
and focus on a single institution, which may impact the generalisability of the results. Longitudinal
studies across multiple institutions might offer a more comprehensive view. Furthermore, integrating
innovative educational strategies, such as practical simulations and self-learning modules, could
enhance students' preparedness for tele-pharmacy. The study underscores the importance of
continuously updating pharmacy curricula to align with the evolving needs of the healthcare sector,
ensuring that future pharmacists are well-equipped to effectively embrace tele-pharmacy.
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