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Abstract: This cross-sectional study examined the association between knowledge
and perception and telepharmacy utilization among pharmacy professional students

in Central Java, Indonesia. A purposive sample (n = 219) completed a validated
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questionnaire. Data were analyzed using the Chi-square test to assess associations
between variables. The results showed that 75.8% of respondents had high
knowledge and 96.8% had positive perceptions; however, only 36.1% reported

telepharmacy utilization. A statistically significant association was found between
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Introduction

Telepharmacy, as a component of telehealth, enables
pharmacists to deliver pharmaceutical services remotely
using information and communication technologies. The
rapid advancement of digital health, particularly following
the COVID-19 pandemic, has accelerated the global
adoption of telepharmacy. However, its implementation
remains limited and uneven, especially in developing
countries such as Indonesia. Previous studies have
identified knowledge and perception as key factors
influencing the adoption of digital health technologies.
However, findings in Indonesia remain inconsistent. Some
studies report low levels of knowledge among pharmacy
students, while others indicate increasing awareness.
Despite these developments, evidence examining whether
knowledge and perception are associated with actual
telepharmacy utilization remains limited. Therefore, this
study aims to examine the association between
knowledge, perception, and telepharmacy utilization
among pharmacy students in Central Java. It s
hypothesized that knowledge is associated with
telepharmacy utilization, while perception may not be
directly associated with actual use (1, 2).

knowledge and telepharmacy utilization (x* = 5.62, p = 0.018, Cramer's V = 0.16),
indicating a small effect size. In contrast, perception was not significantly associated
with telepharmacy utilization (p = 0.451). These findings suggest that knowledge may
be related to telepharmacy utilization among students. However, due to the cross-
sectional design, causal relationships cannot be established. Limitations of this study
include non-probability sampling, self-reported data, and potential response bias.
Further research with more robust designs is recommended.

The development of information and communication
technology has brought significant changes to various
fields, including healthcare. One important innovation in
healthcare is telepharmacy, which is defined as
technology-based  remote  pharmaceutical  services
provided by registered pharmacists to patients (3).
Telepharmacy allows pharmacists to provide information
and supervision regarding medication use without
meeting patients directly, thereby improving the
accessibility and efficiency of healthcare services (4). The
adoption of telepharmacy in the Asia-Pacific region is
showing rapid growth, with Indonesia experiencing a more
than doubling in usage to 51% in 2021 (3). Telepharmacy
allows pharmacists to provide information and supervision
regarding medication use without meeting patients
directly, thereby improving the accessibility and efficiency
of healthcare services (4). Telepharmacy adoption in the
Asia-Pacific region is showing rapid growth, with Indonesia
experiencing a more than doubling in usage to 51% in
2021 (5).

Despite its considerable potential, the implementation
of telepharmacy in Indonesia continues to face several
challenges, including limited knowledge and suboptimal
perception among the public and prospective healthcare
professionals (6). Previous studies among pharmacy
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students in major Indonesian cities reported that only
13.2%  demonstrated  adequate  knowledge  of
telepharmacy (6). Similar findings have been observed in
other settings, such as Ethiopia, where only 32.4% of
pharmacy students had sufficient knowledge (7). This
limited level of knowledge may represent a significant
barrier to the effective adoption and implementation of
telepharmacy services.

The mismatch between high positive perception and
insufficient knowledge raises concerns that telepharmacy
adoption may lack a strong competency foundation. This
underscores the need for focused research among
pharmacy students to examine whether perception alone
is insufficient to support appropriate and responsible
telepharmacy use (8).

Methodology

This study employed a cross-sectional design with
purposive non-probability sampling. Data were collected
from March to May 2024 among pharmacy professional
students in Central Java, Indonesia. Ethical clearance was
obtained from the Health Research Ethics Commission of
the Faculty of Medicine, Sultan Agung Islamic University
(No. 123/EC/KEPK/FK/UNISSULA/2024). Inclusion criteria
included students enrolled in pharmacy professional
programs who had internet access and provided informed
consent. Incomplete responses were excluded from the
analysis (9, 10).

Age
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The questionnaire was adapted from previously
validated instruments and underwent forward-backward
translation. Reliability testing demonstrated acceptable
internal consistency (Cronbach’s alpha > 0.70). Knowledge
scores were categorized into three levels based on total
score distribution: low (10-20), moderate (21-30), and
high (31-40). Perception was assessed using Likert-scale
items and categorized as negative (13-32) or positive (33—
52).

Telepharmacy utilization was defined as prior
exposure to or engagement in telepharmacy-related
activities. Bivariate analysis was performed using the Chi-
square test to assess associations between knowledge,
perception, and telepharmacy utilization. A p-value of <
0.05 was considered statistically significant. Effect size was
evaluated using Cramer's V (11).

Results and Discussion

Respondent Characteristics

A total of 219 pharmacy professional students participated
in this study. The majority of respondents are female
(77.6%) and aged 22-24 years (88.1%), as shown in Figure
1. Respondents were distributed almost evenly across the
four universities surveyed. Female respondents dominated
the completion of the research questionnaire. This is
consistent with research conducted, which shows that
graduates of pharmacy bachelor's degrees and the

Origin of University
200
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33
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1
0
25-28 29-32 Unissula Unwahas STIFAR
years years

Figure 1. Distribution of respondent characteristics.

Table 1. Frequency Distribution of Knowledge, Perception, and Telepharmacy Usage Levels.

Gender
200
] 196
200 185
150
100
100
50
50
25-
0 A
Male Female 21-24
years
Variable Category
Knowledge Low 10-20
Moderate 21-30
High 31-40
Perception Negative 13-32
Positive 33-52
Never =
Use -
Total

Score range

Frequency (n)%
12 (5.4)

41 (18.7)

166 (75.8)

7 (3.2)

212 (96.8)

140 (63.9)

79 (36)

219 (100)
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pharmacy profession are predominantly female. This is
because the Pharmacy major is more popular with women
than men. This result is also in line with the research (12 —
14), which shows that national data indicates women are
expected to represent approximately 86% of pharmacists
in Indonesia by 2030, and global analysis shows that from
2006 to 2023, the representation of women in the
pharmaceutical workforce has increased significantly, with
projections that by 2030 more than 70% of the world's
pharmacists will be female (15). Respondents aged 20-25
years had the highest percentage in that study. That age is
adulthood or young adulthood, where individuals have
responsibility for their actions, attitudes, and desires and
are not dependent on others (16).

Distribution of Knowledge and Perception

A total of 219 respondents participated in this study. The
majority were female (77.6%) and aged 22-24 vyears
(88.1%). Most respondents had high knowledge (75.8%)
and positive perception (96.8%). However, only 36.1%
reported telepharmacy use. A statistically significant
association was found between knowledge and
telepharmacy use (x* = 5.62, df = 2, p = 0.018), with a
small effect size (Cramer’'s V = 0.16). No significant
association was found between perception and
telepharmacy use (p = 0.451). This research for the
respondent's knowledge category is divided into high,
medium, and low, where high knowledge is said to have a
score range of 76-100, medium 51-75, and low if < 51. In
addition, for perception, it is said to be high if in the range
of 68-100, medium in the range of 34-67, and low if in the
range <33.

Based on the Table 1, it shows that 219 respondents have
a high level of knowledge, with 166 (75.8%) respondents,
and a moderate level of knowledge, with 53 (24.2%)
respondents. Respondents with a positive perception are
212 (96.8%), and those with a negative perception are 7
(3.2%). The higher the level of knowledge of pharmacy
students about telepharmacy, the greater the likelihood
that pharmacy students will use telepharmacy services in
pharmaceutical practice. This result is consistent with
previous research showing that good knowledge can
promote the implementation of telepharmacy in pharmacy
practice (17).
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The research results show that although most
pharmacy students have a high level of knowledge and
perception of telepharmacy, the actual usage rate of
telepharmacy remains low. This indicates a gap between
cognitive readiness and actual practice. Some of the
hindering factors are the lack of access to hands-on
practice (18). Another inhibiting factor is trust in data
security, where the level of student trust in the security of
patient information and privacy on the telepharmacy
platform can affect their interest in using it. (19),
Additionally, internet connectivity issues in remote areas
also pose a challenge to the use of telepharmacy (20).

This study found that knowledge was significantly
associated with telepharmacy utilization, although the
strength of the association was small. Due to the cross-
sectional design, causality cannot be inferred. The high
proportion of positive perception (96.8%) may indicate a
ceiling effect and potential social desirability bias.

This aligns with constructivist theory, where
knowledge actively constructed through education and
experience forms the basis for a person's actions (21).
Students who understand the concepts, benefits, and
workings of telepharmacy are more likely to be confident
in trying it. The results of this study are consistent with the
research (22). Based on the statistical test, the p-value
obtained was 0.001, indicating a relationship between
knowledge and the implementation of telepharmacy by
pharmacists in pharmaceutical services. This indirectly
suggests a relationship between the level of knowledge
regarding the use of telepharmacy in pharmaceutical
services within the community (23). This is in line with the
research (24). revealed that in the knowledge level
analysis, the majority of pharmacy students and pharmacy
professionals had good knowledge about "Telepharmacy
improves access to pharmacy services in areas with a
limited number of pharmacists," with an average score of
98.64%. Interestingly, despite the very high positive
perception (96.8%), this did not significantly correlate with
actual usage (p=0451). This shows that positive
perception alone is not enough to change behavior. This
finding aligns with Bruner's theory of perception, which
states that perception is influenced by knowledge but also
by other external factors (25).

These results are also in line with research (26), which
was conducted on pharmacy students in Saudi Arabia who
had a positive perception of 90%. The gap between

Table 2. Results of the Analysis of the Relationship between Knowledge and Perception with the Use of Telepharmacy.

Use of Telepharmacy

Variable

Use (n)
Knowledge
Low 2
Moderate 12
High 65
Perception
Negative 2
Positive 77

Total
Never (n)
10
29 219
101
5

219
135

Chi-square (x?) = 5.62; df = 2; p = 0.018; Cramer’s V = 0.16 (Small effect)
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attitude (positive perception) and behavior (use) may be
caused by various external barriers that were not
measured in this study, such as limited access to
technology, cost, lack of practical opportunities, or the
absence of clear regulations regarding telepharmacy (27).
Students might find telepharmacy good and beneficial,
but they don't use it because there's no immediate need
or they don't know how to access it. This phenomenon can
be explained by the presence of other more dominant
factors influencing usage, such as attitudes, personal
experiences, and preferences for conventional services
(28). The results of this study are consistent with the
research (29) which found that perception does not
directly drive the use of digital healthcare services.

The practical implication of this research is the
importance of improving the more applied educational
aspects of the curriculum. Pharmacy education should not
only focus on forming positive perceptions but should also
provide direct experience or simulations of using
telepharmacy so that students are prepared to adopt it in
professional practice (30).

Other factors not covered in this study that could
influence pharmacy students’ use of telepharmacy have
also been highlighted in several international studies.
Personal experience with digital or health-related
technology has been shown to play a significant role in
user acceptance. A study conducted in the United States
found that prior familiarity with telepharmacy platforms
significantly increased students’ willingness to adopt
telepharmacy services because they felt more confident in
navigating digital tools (31). Trust in data security and
privacy protection is another important factor. Research in
Saudi Arabia reported that pharmacy students’ intention
to use telepharmacy was strongly influenced by their
perceived security of patient information; concerns about
data breaches reduced their readiness to use digital health
platforms (32).

Furthermore, a number of foreign researchers have
found that professional attitudes and ethical duty are
significant variables. Because they are aware of their
responsibilities for patient safety and confidentiality,
pharmacy students who have a solid grasp of professional
ethics are typically more careful when using new
technology, such as telepharmacy. Another important
factor is peer influence. According to a Malaysian study,
peer recommendations and cooperative learning settings
using health technology greatly boosted students' use of
telepharmacy (33). These results suggest that students'
adoption of telepharmacy might be influenced by social,
ethical, and experiential aspects in addition to knowledge
and perception.

It's also critical to take this study's shortcomings into
account. The results may not be as broadly applicable as
they could be because the study was limited to four
pharmacy programs in Central Java province. International
research also highlights how institutional infrastructure,
curriculum design, and exposure to digital health systems
contribute to regional variations in telepharmacy uptake.
Therefore, to have a more thorough knowledge of
pharmacy students' adoption of telepharmacy in
Indonesia, more research with a larger sample across
several provinces or national-level representation is
required.
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Conclusion

Knowledge was significantly associated with telepharmacy
utilization among pharmacy students, whereas perception
was not significantly related. However, the strength of the
association was weak, indicating limited practical
significance. These findings should be interpreted in light
of several limitations, including the use of non-probability
sampling, self-reported data, and the absence of
multivariate analysis to control for potential confounders.
Future studies employing more robust study designs and
incorporating additional variables are recommended to
provide a more comprehensive understanding of
telepharmacy adoption.
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