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ABSTRACT

Background: Telepharmacy is a relatively recent advancement in healthcare services
that enables providing high-quality pharmacy services to rural and remote areas. It
gained increased attention during the COVID19 pandemic. Objectives: To assess the
knowledge, perceptions, and readiness towards telepharmacy services among senior
pharmacy students in a Malaysian public pharmacy school. Materials and Methods: A
cross-sectional study was conducted using a self-developed, pre-tested, and validated
35-item questionnaire among penultimate and final year students in a Malaysian public
pharmacy school. Ethical approval was obtained before beginning the online data
collection between September and December 2020. Descriptive and inferential data
analyses were performed using SPSS version 22. A p-value < of 0.05 was considered
statistically significant. Results: The study received a total of 178 responses to the
questionnaire. The response rates of the third and fourth years were 50.6% and 49.4%,
respectively. Overall, 67% had high knowledge, and 68% showed high readiness level.
Meanwhile, 61% of the responses had positive perceptions of telepharmacy services.
A notably excellent knowledge was demonstrated in items related to the telepharmacy
role during the pandemic (93.8%) and the technical competencies required for the
service provider (96.1%). The beneficial role of telepharmacy to save patients’ resources
was perceived positively with a 91% agreement level among study participants. The
readiness items related to the lack of incentive and the excessive workload were
associated with less agreement levels of 33.7% and 45.5%, respectively. Overall,
participants’ knowledge of telepharmacy significantly impacted their expressed readiness
to implement telepharmacy services in their future practice. Conclusion: Most study
participants had adequate knowledge, positive perceptions and demonstrated readiness
to implement telepharmacy services in their future pharmacy practice. The potential
increase in workload and lack of incentive were the main concerns associated with the
widespread adoption of telepharmacy practice models.
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INTRODUCTION

The term “Telemedicine” was introduced and

support healthcare systems when

in the 1960s and has expanded to include
all communication technology forms to
ensure that health care and public education
are provided in the countryside and remote
areas." The Institute of Medicine defines
telemedicine as “the use of information and
communication technology (ICT) to deliver

patients are disconnected due to distance.”
According to the American Society of
Health-System (ASHP),
telepharmacy refers to pharmacists’ use

Pharmacists
of telecommunications technology to
monitor pharmacy operations and deliver

atient care services.” It appears to be a new
p pp
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platform that provides a unique and advanced method
of providing quality pharmacy services to rural and
remote areas." Common telepharmacy services include
medication order review, dispensing medications,
patient consultation and evaluation, therapeutic drug
monitoring, and medication therapy management.®
These services can be conducted using electronic
technology tools such as video conferencing, new
systemic software applications, and automatic dispensing
machines.® Telepharmacy addresses access to healthcare
services while also increasing the effectiveness of patient
counseling provided by pharmacists through remote
area networks.” Also, it was found that telepharmacy
offers better counseling in terms of privacy and session
length and provides cost-effective health care services.®
Telepharmacy services gained more attention to allow
remote pharmaceutical care services during the COVID-
19 pandemic, where several movement restrictions have
been implemented globally.” Therefore, the issue of
the readiness of future health care providers to adopt
the telepharmacy practice model needs to be further
investigated. Several initiatives in pharmacy programs
have focused on improving learners’ communication
skills."” Previous reports showed that incorporating
telepharmacy services into training programs for
pharmacy students and integrating technology into
pharmacy has expanded the understanding of drug
therapy problems and their ability to communicate
patient plans.'">  Moreover, strategies for
appropriate technology-based education and training

care

are still needed among students and practitioners.” In
Malaysia, the Ministry of Health initiated services such
as teleconsulting and personalized health information in
a plan towards implementing telemedicine.'"* Therefore,
future health care providers should be equipped
with essential knowledge and skills for successful
telepharmacy implementation.'” There is a scarcity
of information on the level of knowledge, beliefs,
and preparedness for telepharmacy among pharmacy
students nearing graduation. Therefore, the purpose of
this study was to assess the knowledge, perception, and
readiness towards telepharmacy services among senior
pharmacy students at a Malaysian public pharmacy
school.

MATERIALS AND METHODS

Study Design

A cross-sectional study was conducted from September
to December 2020 among senior pharmacy students
in a Malaysian public pharmacy school to assess

their knowledge, perceptions, and readiness towards
telepharmacy.

Study Subjects and Settings

The study was conducted through an online survey using
Google Forms among pre-final and final year pharmacy
students in one of the main Malaysian public universities.
We focused on senior undergraduate pharmacy students
because they were exposed adequately to the core
pharmacy practice courses. Additionally, participants
must understand English, as the online survey was
conducted in the English language. The subject’s
participation was voluntary, and no compensation was

provided.

Sample Size

The sample size was calculated using the Raosoft
calculator. The confidence level, the margin of error,
and the response distribution were set at 95%, 5%, and
50%, respectively. Following the final calculation, the
minimum recommended sample size for our study is
151 respondents.

Study Procedure

Formal ethical permission was obtained from the
ITUM Research Ethics Committee (IREC) before the
collection of data. Due to the COVID-19 pandemic,
online questionnaires have been chosen as the platform
to communicate with the study participants. Therefore,
Google Form, an online survey platform, was used to
distribute the questionnaires.

Study Instrument

A self-designed 35-item structured questionnaire was
developed as no valid instrument was found in the
literature. Three pharmacy academicians reviewed the
content validity of the questionnaire after considering
their experience and knowledge of the research topic.
Since the validation process involved three pharmacy
academicians, the acceptable item-level content validity
index was 1. After considering all the experts’ inputs,
the final survey was reduced from 54 to 35 items. The
survey was composed of four sections; section A for
demographic information; section B, which consisted
of 10 items for knowledge measured on a true, false,
and not sure scale; section C, which contained 13 items
for perceptions; and section D, which included 12 items
for readiness. Responses for both perceptions and
readiness were collected on a 5-item Likert scale. At the
researchers’ discretion, the total score of each section
was used to categorize responses into low < 40%,
medium 41%-74%, and high = 75%.
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Statistical Analysis

The data were analyzed using SPSS software, version 22.
The descriptive data were analyzed using percentages
and frequencies. The Chi-square test was used to
see whether third-year and fourth-year students’
questionnaire  responses differed significantly. In
addition, the Mann-Whitney U test was used to
investigate potential associations between knowledge
and readiness items. The level of significance was set at

$<0.05.

RESULTS

Demographic information

The study received 178 responses to the questionnaire,
exceeding the minimum required sample with 27
responses. The response rates for the third and fourth
years were 50.6% and 49.4%, respectively. Overall, 67%
had high knowledge, and 68% showed a high readiness
level. Meanwhile, 61% of the responses had positive
perceptions of telepharmacy services.

Students’ knowledge on telepharmacy

For this section, the overall average level of knowledge
among study participants was 67%. Overall, there were
no significant differences based on years of study, except
for the first item related to the status of telepharmacy
practice in Malaysia (p = 0.001). In addition, notably
excellent knowledge was demonstrated in items related
to the telepharmacy role during the pandemic (93.8%)
and the technical competencies required for the service
provider (96.1%). The responses of students regarding

their knowledge of telepharmacy are presented in Table
1.

Students’ perceptions of telepharmacy

On average, 61% of the responses showed positive
perceptions towards telepharmacy. Three items showed
less than 50% agreement level on the measurement
scale, such as the effectiveness of patient consultation
via telepharmacy (40.4%). Meanwhile, the highest
agreement level (91%) was related to the item focusing
on the beneficial role of telepharmacy in saving patients’
resources. Most items revealed no significant difference
in favorable telepharmacy implementation in Malaysia
between the third and fourth-year students. Table 2
displays the responses related to the perceptions of
students regarding telepharmacy.

Students’ readiness toward telepharmacy and its
associations with knowledge level

Table 3 shows the overall responses to the 12 items
in Section D of The
participants reported, on average, 68% readiness
towards  telepharmacy implementation
associated requirements. The items related to the lack
of incentive and the excessive workload were associated
with less readiness among participants, with agreement
levels of 33.7% and 45.5%, respectively. The highest
expressed readiness levels were linked to participants’
willingness to undertake required training and use of

the readiness assessment.

and  its

mobile technology in their future telepharmacy practice.
the
associations between knowledge and readiness items.
Overall, participants’ knowledge of telepharmacy
significantly impacted their expressed readiness to

Furthermore, findings showed  significant

Table 1: Responses to telepharmacy knowledge items (n=178).

Not sure, Yes
No N (%)
N (%)
K1. Telepharmacy is available in Malaysia 81(45.5) 97(54.5)
K2. Information Communication Technology (ICT) knowledge is important for pharmacists on how to 7(3.9) 171(96.1)
conduct telepharmacy.
K3. Telepharmacy played a big role during COVID-19 outbreak around the world. 11(6.2) 167(93.8)
K4. Telepharmacy does require strong internet connection or high-performance technology. 54(30.3) 124(69.7)
K5. Telepharmacy provides better counseling in terms of privacy and length of the session. 76(42.7) 102(57.3)
K6. Telepharmacy solves the waiting time problem in most general hospitals. 17(9.6) 161(90.4)
K7. Telepharmacy is also involved in ADR monitoring and reporting. 60(33.7) 118(66.3)
K8. In general hospitals, telepharmacy is conducted by drug information service during office hours and by 56(31.5) 122(68.5)
emergency departments after office hours.
K9. Patients from rural areas can have more medication access and information via telepharmacy. 60(33.7) 118(66.3)
K10. Telepharmacy services can extend hospital pharmacy services outside office hours that do not offer 46(25.8) 132(74.2)
round-the-clock pharmacy services.
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Table 2: Responses to telepharmacy perceptions items (n=178).

Strongly Neutral Strongly
disagree, N (%) agree, Agree
Disagree N (%)
N (%)
P1. Do you think telepharmacy will improve the patient’s adherence to the medication? 6(3.4) 33 (18.5) 139(78.1)
P2. Do you agree telepharmacy will have a higher error rate for medication dispensing 31(17.4) 88(49.4) 59(33.1)
and filling, as compared to traditional pharmacy?
P3. Do you feel telepharmacy will enhance the patient’s access to the medication, 13(7.3) 29(16.3) 136(76.4)
especially those who are in rural areas?
P4. Do you think telepharmacy will provide the complete privacy setting during the 11(6.2) 39(21.9) 128(71.9)
consultation period?
P5. Based on your opinion, do you agree telepharmacy will increase the pharmacist's 19(10.7) 64(36.0) 95(53.4)
workload and commitment?
P6. Do you think telepharmacy is able to help patients save their money and travel 0(0) 16(9.0) 162(91.0)
time to reach the healthcare facilities?
P7. Are you willing to share your personal information on the online database when 22(12.4) 58(32.6) 98(55.1)
using telepharmacy services?
P8. Do you think telepharmacy can minimize the cost to establish pharmaceutical 12(6.7) 59(33.1) 107(60.1)
business in comparison to regular pharmacy?
P9. Do you think patient consultation via telepharmacy will be effective? 36(20.2) 70(39.3) 72(40.4)
P10. Do you think pharmacy schools should provide education programs on 4(2.2) 26(14.6) 148(83.1)
computers, IT, and telepharmacy to assist in future utilization of telepharmacy?
P11. Do you think therapeutic drug monitoring via telepharmacy in rural areas will be 71(39.9) 54(30.3) 53(29.8)
easily monitored?
P12. Do you agree that security is a greater concern in a remote site telepharmacy 9(5.1) 48(27.0) 121(68.0)
than in a traditional community pharmacy?
P13. Scarcity of pharmacists has caused a situation where medications are supplied 22(12.4) 64(36.0) 92(51.7)
without the involvement of pharmacists. Do you agree that telepharmacy is able to
help to minimize this scarcity?

Table 3: Responses to telepharmacy readiness items (n=178).

Strongly Neutral Strongly
disagree, N (%) agree,
Disagree Agree
N (%) N (%)
R1. | am ready to work on telepharmacy projects in rural areas, even without an incentive. 55(30.9) 63(35.4) 60(33.7)
R2. | am ready to work after office hours if needed. 33(18.5) 64(36.0) 81(45.5)
R3. | am ready to conduct drug counseling via two-way video consultation such as 6(3.4) 26(14.6) 146(82.0)
telephone call, text message, or voice call through mobile applications.
R4. | am ready to teach the patients how to use their drug delivery device (e.g., inhaler, 10(5.6) 35(19.7) 133(74.7)
insulin pen) properly through video consultation.
R5. | am ready to undergo training in ethics and legal issues related to telepharmacy. 4(2.2) 24(13.5) 150(84.3)
R6. | am ready to face the implementation of telepharmacy in all healthcare settings. 1(0.6) 39(21.9) 138(77.5)
R7. 1 am ready to conduct Home Medication Review (HMR) through telepharmacy, 15(8.4) 38(21.3) 125(70.2)
especially in rural and remote communities.
R8. | am ready to improve and reduce the risk of medication errors among patients through 5(2.8) 34(19.1) 139(78.1)
telepharmacy.
R9. | am ready to carry the increment of workload when conducting telepharmacy. 24(13.5) 74(41.6) 80(44.9)
R10. | am ready to conduct medication reconciliation via telepharmacy services. 8(4.5) 50(28.1) 120(67.4)
R11. 1 am ready to perform remote prescription checking before dispensing drugs from an 9(5.1) 41(23.0) 128(71.9)
automated medication dispensing cabinet.
R12. | am ready to use mobile applications and the Internet to receive refill orders from 1(0.6) 27(15.2) 150(84.3)
patients and transfer prescriptions.
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Table 4: Associations between knowledge and readiness items.

Independent knowledge items Dependent readiness items P-value*
K3. Telepharmacy played a big role during COVID-19 outbreak R4. | am ready to teach the patients how to use 0.026
around the world. their drug delivery device (e.g., inhaler, insulin pen)
properly through video consultation.
R6. | am ready to face the implementation of 0.001
telepharmacy in all healthcare settings.
R7. | am ready to conduct Home Medication Review 0.002
(HMR) through telepharmacy, especially in rural and
remote communities.
R8. | am ready to improve and reduce the risk 0.031
of medication errors among patients through
telepharmacy.
R9. | am ready to carry the increment of workload 0.005
when conducting telepharmacy.
R12. | am ready to use mobile applications and the 0.001
Internet to receive refill orders from patients and
transfer prescriptions.
K5. Telepharmacy provides better counseling in terms of privacy | R7. | am ready to conduct Home Medication Review 0.031
and length of the session. (HMR) through telepharmacy, especially in rural and
remote communities.
K6. Telepharmacy solves the waiting time problem in most R6. | am ready to face the implementation of 0.003
general hospitals. telepharmacy in all healthcare settings.
R12. | am ready to use mobile applications and the 0.006
Internet to receive refill orders from patients and
transfer prescriptions.
K7. Telepharmacy is also involved in ADR monitoring and R6. | am ready to face the implementation of 0.015
reporting. telepharmacy in all healthcare settings.
K8. In general hospitals, Telepharmacy is conducted by drug R2. | am ready to work after office hours if needed. 0.009
information service d.urlng office hours and by emergency R3. | am ready to conduct drug counseling via two- 0.013
departments after office hours. way video consultation such as telephone call, text
message, or voice call through mobile applications.
K9. Patients from rural areas can have more medication access | R2. | am ready to work after office hours if needed. 0.038
sl el e Vi TR R e R6. | am ready to face the implementation of 0.041
telepharmacy in all healthcare settings.

*Mann-Whitney U test

implement telepharmacy services in their future
practice. For example, recognizing the potential role
of telepharmacy in providing remote pharmaceutical
care services during the pandemic (K3) was linked
to an increase in six readiness domains to implement
and undertake all the provider-related roles. Also,
the knowledge of telepharmacy benefits (K6) was
significantly associated with the readiness to implement
telepharmacy all  its
requirements. A detailed explanation of the correlated
items between the knowledge and readiness sections is
presented in Table 4.

considering technological

DISCUSSION

This study explored the senior pharmacy students’
knowledge, perceptions, and readiness for telepharmacy
services. It was found that students in their third
and fourth years have roughly comparable levels of
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knowledge about telepharmacy, indicating the same
level of exposure to academic subjects closely related to
telepharmacy. There was some variation and uncertainty
in responses to the first item regarding the availability
of telepharmacy in Malaysia, which could be explained
by the fact that it has not yet been fully developed and
made widely available. The first attempt to involve
pharmacists in virtual health care services was initiated
in a collaborative program with the World Health
Organization (WHO) to develop Drug Information
Services (DIS) through a virtual network.'® Most
participants emphasized the importance of Information
Communication Technology (ICT) knowledge for
pharmacists to conduct telepharmacy. It can be supported
by previous research, which reported that more than
50% of healthcare providers agreed that ICT knowledge
determined their attitudes towatrds telepharmacy."’
Hence, ICT knowledge is crucial for pharmacists to
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understand and implement better telepharmacy services
to improve patients’ outcomes when implementing such
services. The findings also highlighted the significant
role that telepharmacy played during the COVID-19
pandemic. Many healthcare providers use telepharmacy
services to improve patient access to pharmaceutical
care, allowing for more efficient delivery of care and
reducing medication errors.'”® Regarding the clinical
benefits of telepharmacy, the findings revealed that
most students agreed that telepharmacy could improve
medication access for patients in rural areas. Similar
data were provided in a cross-sectional study to assess
pharmacists’ perspectives in hospitals and community
pharmacies on the clinical benefit and challenges of
telepharmacy.”” Medication access and information
in rural areas via telepharmacy would help eliminate
prominent barriers such as travel time and expense and
subsequently improve patient trust and satisfaction with
telepharmacy service.

In general, study participants had positive perceptions
of implementing telepharmacy in Malaysia since
telepharmacy could enhance students’ preparation to
determine patient care interventions. The perceptions
of the future pharmacists in our study contradicted
what has been highlighted among healthcare providers
in critical care who reported skepticism and uncertainty
about the efficiency of telemedicine to deliver quality
patient care.”’ Affected by a lack of prior experience,
some participants agreed with the statement that
telepharmacy would possibly be associated with a higher
medication error rate. Previous research highlighted that
prior exposure was essential for pharmacy students to
know whether telepharmacy would be related to a higher
error rate or not."” As highlighted eatlier, telepharmacy
could help decrease medication error rates, improve the
quality of private counseling, and provide new channels
for education programs.”’ Participants’ perceptions of
the telepharmacy service appear favorable, but they
remain uncertain about the scope of potential benefits
and consequences. Most of the students believed that
telepharmacy could minimize the current scatcity of
pharmacists. This perception is supported by studies
that discovered telepharmacy as a solution to the
pharmacy workforce shortage, in which pharmaceutical
services provided remotely.”  Nonetheless,
respondents were skeptical about the possibility of
applying particular services such as therapeutic drug
monitoring through telepharmacy. Also, participants
appeared to be concerned about the potential increase
in the usual workload imposed by telepharmacy service
components, which they saw as barriers. However, other
evidence highlights that telepharmacy practice barriers

are

are more towards service payment and reimbursement
issues.”” Security was considered by most students to
be a greater concern in telepharmacy than in traditional
community pharmacies. Again, this could be attributed
to alack of previous experience in telepharmacy services.
Furthermore, the students agreed that pharmacy schools
should offer education programs in computer science,
information technology, and telepharmacy in preparation
for future telepharmacy use, which corresponds to
an Italian study that established the importance of IT
knowledge for pharmacy students to equip them with
essential skills for their future professional practice.”
The evidence is also supported by another study that
mentioned that the quality of technology provided,
reliable internet connections, and optimal utilization of
the technology could influence telepharmacy services."”
Concerning their readiness to implement telepharmacy
services in their future practice, there was a consistent
agreement among study participants to undertake all
activities and training relevant to telepharmacy practice.
This could indicate the proper understanding of the
potential role that telepharmacy could have in the
future pharmacy practice models nationally, particularly
amid the COVID-19 pandemic.** Interestingly, most
of the students were ready to carry the increment in
workload when conducting telepharmacy. However,
they expressed their concern about the lack of incentive
for extended telepharmacy services, as most students
would not agree to work on telepharmacy projects
without incentive. In an Iranian study conducted to
explore pharmacists’ views on telepharmacy, the same
issue of incentive and reimbursement has emerged as a
significant bartier for the telepharmacy practice model."
Consequently, a sustainable telepharmacy practice model
should carefully consider essential training, balanced
workload, and reimbursement for service providers.
This work is not without limitations. First, the survey
was answered by participants who belonged to one
university, so the generalizability of the findings is
uncertain. Second, little work was conducted among
senior pharmacy students that restricted us from
propetly comparing our findings to others.

CONCLUSION
Most study participants had adequate knowledge,
positive perceptions and demonstrated readiness

to implement telepharmacy services in their future
pharmacy practice. However, they expressed concerns
about the potential for an increased workload and a lack
of incentive associated with the widespread adoption of
telepharmacy practice models. It is suggested that the
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sustainable telepharmacy practice model should carefully
consider the essential training, balanced workload, and
reimbursement for service providers. This study may
support the future implementation of telepharmacy
pharmaceutical care services in full capacity in Malaysia.
Also, it might aid academic initiatives in expanding the
inclusion of telepharmacy practice models as a subject
course in the curriculum, thereby better preparing future
healthcare providers to perform their role effectively in
delivering telepharmacy services.
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To assess the knowledge,
perceptions, and readiness
towards telepharmacy
services among senior
pharmacy students in a
Malaysian public pharmacy
school

PICTORIAL ABSTRACT

A cross-sectional
questionnaire-based study
was undertaken among

penultimate and final year
students in a Malaysian
public pharmacy school

Elnaem, et al.: Telepharmacy Readiness among Future Malaysian Pharmacists

o

Overall, 67% had high
knowledge, and 68%
showed high readiness
level. Meanwhile, 61% of
the responses had positive
perception of telepharmacy
services.

The readiness items related
to the lack of incentive and
the excessive workload
were associated with less

Most study participants had
adequate knowledge,
positive perceptions and
demonstrated readiness to
implement telepharmacy
services in their future
pharmacy practice.
The potential increase in
workload and lack of
incentive were the main
concerns associated with

SUMMARY

Participants  had  good  knowledge and
understanding of how telepharmacy services
could be used in their future pharmacy practice.
Participants had positive perceptions of the
telepharmacy service, but they were uncertain
about the scope of potential benefits and

agreement level of 33.7%

the widespread adoption of
and 45.5%, respectively.

telepharmacy practice
models.

consequences.

e There was widespread agreement among study
participants to participate in all telepharmacy-
related activities and training to implement
telepharmacy services in their future practices.
They were concerned, however, about the
workload and lack of incentives that came with it.
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