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Background: Telepharmacy, a digital technology-driven approach, has emerged as a potential solution to address the challenges 
posed by this pandemic. Telepharmacy is a method used in pharmaceutical practice where a pharmacist utilizes telecommunications 
technology to supervise aspects of pharmacy operations or provide patient care services. This study aimed to assess pharmacists’ level 
of knowledge, perception, and readiness toward telepharmacy in Indonesia.
Methods: A cross-sectional approach was used in this study, and non-probabilistic purposive sampling technique was used to select 
respondents who were Indonesian pharmacists. The Telepharmacy Knowledge, Perception, and Readiness questionnaire, translated 
into Indonesian and administered online, was used to measure the pharmacist’s knowledge, perception, and readiness level. Descriptive 
and inferential data analyses were performed using SPSS version 26, with a p-value of ≤0.05 considered statistically significant.
Results: A total of 378 responses were obtained, with 96.83% exhibiting high knowledge and 63.23% showing high readiness for 
telepharmacy services. Furthermore, 58.20% of respondents had a positive perception of telepharmacy services. The results indicate 
a significant influence of pharmacist’s knowledge and perception on their readiness to implement telepharmacy services in the future 
practice.
Conclusion: Most study participants had sufficient knowledge, positive perceptions, and readiness to implement telepharmacy 
services in their future pharmaceutical practice. However, they expressed concerns about the potential for an increased workload 
and the potential lack of incentives associated with the widespread adoption of telepharmacy practice models. Telepharmacy practice 
models must be included in the training programs that train future’s pharmacists in order to ensure that they have the abilities required 
to offer telepharmacy services.
Keywords: telepharmacy, pharmacists, knowledge, perception, readiness, Indonesia

Introduction
Corona Virus Disease 2019 (COVID-19), which emerged at the end of 2019, has caused extraordinary panic throughout 
the world with its rapid transmission and quite high death rate.1 In an effort to suppress the spread of the virus, the 
government must implement policies in the form of controlling social distance and quarantine.2 The implementation of 
this policy has an impact on changing the way society interacts. The frequency of physical interactions has decreased, 
while the use of technology to support daily needs has increased.3

With the global problems that have occurred, traditional ways of providing health services also need to be modified. With 
the digital revolution, a health service method called telemedicine is considered to be a solution in overcoming this global 
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problem. Telemedicine is a modern way of providing health services to patients and the general public via communication 
tools such as telephones, smartphones, tablets, laptops, or other communication devices.4 Based on research in United Arab 
Emirates, 31.3% participants used telemedicine during the COVID-19 pandemic for seeking advice from pharmacist or 
physician.5 As a part of telemedicine, there are also methods of providing pharmaceutical care to patients using technology and 
telecommunications. This method is called telepharmacy.6 Telepharmacy is a method used in pharmaceutical practice where 
a pharmacist utilizes telecommunications technology to supervise aspects of pharmacy operations or provide patient care 
services.7 Telepharmacy operations and services may include, but are not limited to, medication review and monitoring, 
compounding and dispensing verification, medication therapy management, patient assessment, patient counseling, clinical 
consultation, outcome assessment, decision support, and medication information provision.8

Telepharmacy was soon recognized as a tool to address the multiple challenges of the pandemic while ensuring the 
quality of patient care.6 Telepharmacy has promising benefits in increasing access to pharmaceutical services for the 
community when distance is an obstacle. During the COVID-19 pandemic, many countries, including European 
countries, Canada, and the United States, have facilitated medical services via the Internet, such as virtual medical 
consultations, e-prescriptions, and home delivery of medications to promote social distancing among patients.9 However, 
telepharmacy is not free from challenges and problems that may arise from its use.10 Telepharmacy can only be 
implemented in the presence of a digital device and is supported by an adequate internet connection. Lack of access 
to digital devices and internet connections is considered an obstacle in implementing telepharmacy.11 In addition, it’s 
necessary to anticipate the digital skills and inability to use technology appropriately on elderly patients.12 Moreover, 
telepharmacy services increased concerns about patients’ privacy and data, as an electronic record can store individuals’ 
details more easily than documented paper. Therefore, protecting the privacy of patient data must be prioritized, and 
healthcare professionals, including pharmacists, must maintain its protection.13

In Indonesia itself, telepharmacy has been implemented, one of which is at the Harapan Kita Heart and Blood Vessel 
Hospital, Jakarta. Telepharmacy services are carried out by answering questions by chat application, sending barcodes to 
patients who will be connected to a drug education video link, making video calls with patients who are receiving narrow 
therapeutic index therapy or patients who request education, and sending drugs to their homes. Educational videos are 
short 1–2 minutes videos consisting of heart medication administration videos, how to use warfarin medication videos, 
how to use digoxin medication videos, insulin videos, and antibiotic medication videos.14

Evaluation of the implementation of telepharmacy is important due to the many challenges and problems that may arise from 
telepharmacy, such as lack of access to digital devices and internet connections, low digital literacy in society, and concerns about 
loss of privacy.15 One important element in implementing telepharmacy is the pharmacist as the provider of pharmaceutical 
services. The pharmacist’s readiness to provide telepharmacy services will be related to telepharmacy knowledge and perceptions 
regarding telepharmacy.16,17 Considering the background, we designed a nationwide study to explore pharmacists’ knowledge, 
perception, and readiness to carry out pharmaceutical services through telepharmacy in Indonesia.

Methods
Study Design
A descriptive observational study using a cross-sectional approach and non-probabilistic purposive sampling technique 
was conducted from March to May 2023 among Indonesian pharmacists to assess the correlation between knowledge, 
perceptions, and readiness for telepharmacy. Subjects that were involved in this study is pharmacists with Indonesian 
pharmacist registration certificates who perform pharmaceutical services and eligible for the inclusion that include have 
internet access, and willing to participate in this study. The exclusion criteria for this study are pharmacist who do not 
conduct pharmaceutical services such as pharmacist who work in industrial section and not willing to filling out the 
questionnaire. Before collecting the data, subjects were received informed consent through an online form that also 
explained the purpose of the study. After reading the research information, research subjects will be asked to fill out an 
agreement to participate in the research. After filling out the consent, the research subjects can fill out the questionnaire 
until completion. Any research subject who experiences difficulties can contact the researcher via the contact number 
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provided on the research information sheet during the process of filling out this digital questionnaire. The subjects’ 
involvement was voluntary, and no monetary incentive.

An online survey was used to obtain data from the participants, and it was based on a validated questionnaire used by Elnaem 
(2022).16 The questionnaire used in this study comprised 35 questions related to Indonesian pharmacists’ knowledge, perception, 
and readiness. The questionnaire was available in English. In this study, the questionnaire was translated into Indonesian using 
forward – back translation method by 3 experts in the field of pharmacy with bilingual ability. The language translation process 
was carried out to maintain the instrument’s validity, and the meaning of each item can be understood the same as the original 
language.

The questionnaire was created using Google Forms as an online form. Respondent demographics, employment 
statistics, workplace, pharmacist knowledge, attitudes, and readiness profile of telepharmacy were collected. The online 
survey was sent to the respondent’s email or WhatsApp messages. After the respondent sent their responses, we checked 
the form to ensure it was completed.

Validity and Reliability Test
Validity testing using the Pearson Product Moment correlation technique was carried out before the research, to ensure 
that the variable measurement instrument met the requirements and produced accurate result data. The validity test was 
carried out with a number of respondents of 5–10 times the number of variables, namely 30 pharmacist respondents. The 
results of validity testing on each knowledge domain question item show that all question items are said to be valid 
because they have a correlation value (rcount) >0.361 (rtable). The results of testing the validity of all the questions in this 
questionnaire show that the correlation value (rcount) is >0.361 (rtable) so that the questionnaire is said to be valid for use 
in the data collection process (Table 1).

Reliability testing was also carried out by calculating Cronbach’s alpha for each variable measured. With an alpha 
coefficient value for reliability measurement >0.600, the questionnaire can be said to be reliable.18 Because all Cronbach’s 
Alpha values are >0.600, the questionnaire is said to be reliable or reliable for use in the data collection process (Table 2).

Sample Size Calculation
The population is the total of research subjects. In this study the population was pharmacists in Indonesia. According to 
2021 data, the number of pharmacists in Indonesia who have a Pharmacist Registration Certificate (STRA) is recorded at 
95,384 people.19 A sample is a part of a population that is considered to represent the entire total population. In this 
study, a sample of pharmacists in Indonesia met the inclusion criteria. The sample size was calculated using the Slovin 

Table 1 Validity Test

Domain Highest Validity Value Lowest Validity Value rtable Interpretation

Knowledge 0.722 0.487 0.361 Valid

Perception 0.888 0.411 0.361 Valid

Readiness 0.924 0.727 0.361 Valid

Table 2 Reliability Test

Domain Cronbach’s Alpha Interpretation

Knowledge 0.762 Valid

Perception 0.912 Valid

Readiness 0.962 Valid
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formula.20 The total population was 95,384 people, the margin of error was 10% and the response percentage to the 
questionnaire was presumed to be 50%.

After final calculations, our study’s recommended minimum sample size was 100 respondents.

Statistical Analysis
Data were analyzed using SPSS software version 26. The data were gathered using an Excel spreadsheet, and the 
descriptive results were presented as numbers and percentages. The total score of each section was used to categorize 
responses into low ≤ 40%, moderate 41%-74%, and high ≥ 75%.16 The correlation test between demographic character-
istics and the level of knowledge, perception, and pharmacist readiness for telepharmacy was carried out using the 
Kendall Tau c statistical test by looking at the p significance level. While the correlation test between the level of 
knowledge and perception with the level of readiness of pharmacists for telepharmacy was carried out using the Kendall 
Tau b statistical test by looking at the p significance level. The significance level was set at p<0.05.

These two statistical methods were chosen because they are appropriate statistical methods for the type of data in this 
research. The requirements for the Eta and Kendall Tau tests are for types of data with non-parametric data scales (at 
least ordinal) and do not require initial testing such as normality and homogeneity tests.21

Results
Demographic Information
This study received 378 responses to the questionnaire, exceeding the minimum sample required (Table 3). Respondents 
in this study were all pharmacists or had completed the pharmacist professional study program. Most pharmacists were 
female (79.89%), aged 26–30 (36.24%). The workplace of all pharmacists was spread across 30 provinces. The three 
provinces with the largest distribution of pharmacists were West Java (34.66%), East Java (11.11%), and Central Java 
(8.99%). Based on the highest education, the respondents who participated in this study were dominated by pharmacists, 
with 349 respondents (92.33%).

The results of the correlation test showed that there was a significant association between gender and telepharmacy 
knowledge (p-value <0.005). Meanwhile, there is no significant association between perception variables and readiness to 
carry out pharmaceutical services through telepharmacy (p-value > 0.05).

Based on age, the respondents in this study were dominated by respondents in the 26–30 age category, namely 137 
respondents (36.24%). The correlation test results showed no significant association between the age variable and the variables 
of knowledge, perception, and readiness to carry out pharmaceutical services through telepharmacy (p-value > 0.05).

Based on the highest education, the respondents who took part in this study were dominated by the category with the highest 
educational pharmacist, namely 349 respondents (92.33%). The correlation test results showed no significant association between 
education, knowledge, perception, and readiness to provide pharmaceutical services through telepharmacy (p-value > 0.05).

Respondents with the category of practicing in community pharmacies dominated the total respondents, namely 229 
(60.58%). Respondents with the category of practicing in hospitals were 60 respondents (15.87%), then respondents with 
the category of practicing in both clinics and health centers were 89 people (23.55%) respectively. The correlation test 
results showed no significant association between the place of work practice and knowledge, perception, and readiness to 
carry out pharmaceutical services through telepharmacy (p-value > 0.05).

Respondents who took part in this study were spread across 30 provinces in Indonesia. This research did not cover all 
provinces in Indonesia, but overall, almost all regions in Indonesia are represented in this study. The three provinces with the 
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largest distribution of respondents were West Java (131 respondents; 34.66%), East Java (42 respondents; 11.11%), and 
Central Java (34 respondents; 8.99%). The results of the correlation test showed that there was no significant association 
between the area of practical work and the variables of knowledge, perception, and readiness to carry out pharmaceutical 
services through telepharmacy (p-value > 0.05).

Level of Knowledge, Perception, and Readiness of Indonesian Pharmacists for 
Telepharmacy
In this study, out of 378 pharmacists, most pharmacists (92.33%) were classified as having a high level of telepharmacy 
knowledge, with an average knowledge score of 25.23 ± 2.27. Most pharmacists (58.20%) are also classified as having 
a positive perception of telepharmacy, with an average perception score of 49.95 ± 6.74. Likewise, with the level of 
readiness of pharmacists for telepharmacy, it was found that the majority of pharmacists (63.23%) were classified as 
having a high level of readiness with an average score of 46.58 ± 8.74 (Table 4).

Table 3 Characteristics of Pharmacist Respondents and Results of Correlation Analysis

Demographic Information f % P-value

Knowledge Perception Readiness

Gender
Male 76 20.11 0.039 0.083 0.089
Female 302 79.89

Age
21–25 years 77 20.37 0.445 0.819 0.238

26–30 years 137 36.24

31–35 years 73 19.31
36–40 years 47 12.43

41–45 years 22 5.82

46–50 years 6 1.59
>50 years 16 4.23

Highest Education
Pharmacist 349 92.33 0.406 0.676 0.457

Post Graduate 29 7.67

Work Place
Hospital 60 15.87 0.822 0.227 0.699

Community Pharmacy 229 60.58
Public Health Center (Puskesmas) 54 14.29

Clinic 35 9.26

Work Practice Area
Sumatera Island 38 10.05 0.117 0.166 0.247
Banten 21 5.56

DKI Jakarta 18 4.76

West Java 131 34.66
Central Java 34 8.99

East Java 42 11.11

Special Region of Yogyakarta 13 3.34
Kalimantan Island 34 8.89

Bali & Nusa Tenggara 25 6.61

Sulawesi Island 17 4.50
Maluku Island 2 0.53

Papua 3 0.79
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Pharmacists’ Knowledge of Telepharmacy
In the pharmacist’s knowledge of telepharmacy, statement number 2 “Knowledge of information and communication 
technology is important for pharmacists on how to perform telepharmacy”, showed the highest score (98.15%). Almost 
all respondents had a high level of knowledge, namely 264 respondents (97.78%), only 6 respondents (2.22%) had 
a moderate level of knowledge, and no respondents had a low level of knowledge (Table 5).

Table 4 Average Score of Indonesian Pharmacists’ Knowledge, Perception and 
Readiness for Telepharmacy (n=378)

Variable f % Average Score (Mean ± SD)

Knowledge
High 366 96.83 25.23 ± 2.27

Average 12 3.17
Low 0 0

Perception
Positive 220 58.20 49.95 ± 6.74

Neutral 157 41.53
Negative 1 0.26

Readiness
High 239 63.23 1.58± 8.74

Average 133 35.19

Low 6 1.59

Table 5 Distribution of Answers to Statements Regarding Knowledge for Telepharmacy (n=378)

No. Statements Answers

Yes (%) No (%) Not Sure 
(%)

Do not 
Know 

(%)

Knowledge
1 Telepharmacy is available in Indonesia. 347 (91.80) 13 (3.44) 4 (1.06) 14 (3.70)

2. Information Communication Technology (ICT) knowledge is important for 

pharmacists on how to conduct telepharmacy

367 (97.09) 5 (1.32) 5 (1.32) 1 (0.26)

3. Telepharmacy played a big role during COVID-19 outbreak around the 

world

357 (94.44) 18 (4.76) 1 (0.26) 2 (0.53)

4. Telepharmacy does require strong internet connection or high- 
performance technology

309 (81.75) 50 (13.23) 18 (4.76) 1 (0.26)

5. Telepharmacy provides better counseling in terms of privacy and length of 

the session.

305 (80.95) 63 (16.67) 9 (2.38) 1 (0.26)

6. Telepharmacy solves the waiting time problem in most general health 

service facilities

306 (80.95) 53 (14.02) 16 (4.23) 3 (0.79)

7. Telepharmacy also involved in ADR monitoring and reporting. 325 (85.98) 44 (11.64) 3 (0.79) 6 (1.59)
8. Patients from rural areas can have more medication access and 

information via telepharmacy.

261 (69.05) 75 (19.84) 32 (8.47) 10 (2.65)

9. Telepharmacy services can extend hospital and community pharmacy 
services outside office hours that do not offer round-The-clock pharmacy 

services.

332 (87.38) 36 (9.52) 9 (2.38) 1 (0.26)

Notes: Adapted with permission from Elnaem MH, Akkawi ME, Al-Shami AK, Elkalmi R. Telepharmacy Knowledge, Perceptions, and Readiness among Future Malaysian 
Pharmacists Amid the COVID-19 Pandemic. Indian J Pharm Educ Res. 2022;56(1):9–16. Creative Commons.16
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Pharmacists’ Perception of Telepharmacy
The question with the highest cumulative percentage of agreed and strongly agreed answers was found in statement 10 
(51.32%), “Do you think pharmacy schools should provide educational programs on computers, IT, and telepharmacy to 
to assist in future utilization of telepharmacy”? Question number 2, “Do you agree that telepharmacy will have a higher 
error rate for drug dispensing and filling, compared to traditional pharmacies”? Is a negative question with the most 
varying percentage of answers. About 42 respondents (11.11%) answered strongly agree, 64 respondents answered agree 
(16.93%), 83 respondents answered agree (21.92), 79 respondents answered strongly disagree (20.90%), and 110 
respondents answered neutral (29.10%). This shows that there are quite a number of pharmacists who have a negative 
perception of the level of errors in dispensing and filling telepharmacy medicine.

Based on the results of the overall pharmacist perception score regarding telepharmacy shown in Table 6, most 
pharmacists had a positive perception, namely 220 respondents (58.20%), 157 respondents (41.53%) had a neutral 
perception, and only 1 respondent (0, 26%) who had a negative perception.

Table 6 Distribution of Answers to Statements Regarding Perceptions of Telepharmacy (n=378)

No. Statements Answers

Strongly  
Disagree (%)

Disagree (%) Unsure (%) Agree (%) Strongly  
Agree (%)

1. Do you think telepharmacy will improve patient 

adherence to medication?

3 (0.79) 6 (1.59) 56 (14.81) 151 (39.95) 162 (42.86)

2. Do you agree that a telepharmacy will have a higher 
error rate for medication dispensing and filling 

compared to a traditional pharmacy?

42 (11.11) 83 (21.92) 110 (29.10) 64 (16.93) 79 (20.90)

3. Do you feel telepharmacy will enhance the patient’s 
access to the medication, especially those who are in 

rural areas?

4 (1.06) 19 (5.03) 63 (16.67) 140 (37.04) 152 (40.21)

4. Do you think telepharmacy will provide complete 
privacy protection during the consultation period?

2 (0.53) 9 (2.38) 55 (14.55) 148 (39.15) 152 (40.21)

5. In your opinion, do you agree that telepharmacy will 

increase pharmacist workload and commitment?

21 (5.56) 43 (11.38) 101 (26.72) 115 (30.42) 98 (25.93)

6. Do you think telepharmacy can help patients save 

money and travel time to reach health facilities?

1 (0.26) 4 (1.06) 50 (13.23) 115 (30.42) 98 (25.93)

7. Are you willing to share your personal information in an 
online database when using telepharmacy services?

22 (5.82) 38 (10.05) 100 (26.46) 124 (32.8) 94 (24.87)

8. Do you think telepharmacy can minimize the cost to 

establish pharmaceutical business in comparison to 
regular pharmacy?

22 (5.82) 38 (10.05) 100 (26.46) 124 (37.8) 94 (24.87)

9. Do you think consulting patients via telepharmacy will 

be effective?

2 (0.53) 9 (2.38) 113 (29.89) 142 (37.57) 112 (29.63)

10. Do you think pharmacy schools should provide 

educational programs on computers, IT, and 

telepharmacy to to assist in future utilization of 
telepharmacy?

3 (0.79) 5 (1.32) 38 (10.05) 138 (36.51) 194 (51.32)

11. Do you think monitoring of therapeutic drugs via 
telepharmacy in rural areas will be easy to monitor?

7 (1.85) 26 (6.88) 99 (26.19) 126 (33.33) 120 (31.75)

12. Would you agree that safety is a bigger concern in 

telepharmacy than in community pharmacy?

2 (0.53) 5 (1.32) 87 (23.02) 135 (35.71) 149 (39.42)

13. Scarcity of pharmacists has caused a situation where 

medications are supplied without the involvement of 

pharmacists. Do you agree that telepharmacy is able to 
help to minimize this scarcity?

6 (1.59) 11 (2.91) 82 (21.69) 125 (3.07) 1 (0.74)

Notes: Adapted with permission from Elnaem MH, Akkawi ME, Al-Shami AK, Elkalmi R. Telepharmacy Knowledge, Perceptions, and Readiness among Future Malaysian 
Pharmacists Amid the COVID-19 Pandemic. Indian J Pharm Educ Res. 2022;56(1):9–16. Creative Commons.16
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Pharmacist Readiness of Telepharmacy
Table 7 shows the distribution of respondents’ answers on the dimensions of pharmacist readiness to carry out pharmaceutical 
services through telepharmacy. Statement 5 “I am ready to undergo ethics and legal training related to telepharmacy”, has the 
highest cumulative percentage of agree and strongly agree answers (81.75%). This shows that most pharmacists are ready to 
participate in ethical and legal training programs in telepharmacy. The statement with the lowest cumulative percentage of 
agreed and strongly agreed answers was statement 1 (44.44%), “I am ready to work on a telepharmacy project, even without 
incentives”. Many respondents expressed concern about the lack of incentives for implementing telepharmacy services 
because most respondents did not agree to work on telepharmacy projects without incentives.

In general, the responses to the readiness domain questions were primarily characterized by agree and highly agree 
responses. This finding is further illustrated in Table 7, which indicates that a significant proportion of participants, 
specifically 239 individuals (accounting for 63.23% of the total sample), exhibit a high degree of preparedness. A total of 
133 participants, accounting for 35.19% of the sample, exhibited a moderate level of readiness, while a mere 6 
individuals, representing 1.59% of the sample, demonstrated low readiness.

The Correlation Between Knowledge and Perceptions of the Readiness of Indonesian 
Pharmacists in Facing Telepharmacy
The results of the correlation analysis using the Kendall Tau b statistical test showed a statistically significant association 
(p-value = 0.137) in the association between the level of knowledge and the level of readiness of Indonesian pharmacists 

Table 7 Answer Distribution to Statements Regarding Readiness for Telepharmacy (n=378)

No. Statements Answers

Strongly 
Disagree 

(%)

Disagree 
(%)

Unsure 
(%)

Agree  
(%)

Strongly 
Agree (%)

1. I am ready to work on telepharmacy projects, even without 
incentives.

39 (10.32) 43 (11.38) 128 (33.86) 104 (27.51) 64 (16.93)

2. I am ready to work after office hours if needed. 28 (7.41) 49 (12.96) 117 (30.95) 118 (31.22) 66 (17.46)

3. I am ready to conduct drug counseling via two-way video 
consultation such as telephone call, text message, or voice call 

through mobile applications.

8 (2.12) 14 (3.70) 91 (24.07) 168 (44.44) 97 (25.66)

4. I am ready to teach the patients how to use their drug delivery 
device (eg, inhaler, insulin pen) properly through video 

consultation.

4 (1.06) 9 (2.38) 66 (17.46) 172 (45.50) 127 (33.36)

5. I am ready to undergo training in ethics and legal issues related to 
telepharmacy.

4 (1.06) 6 (1.59) 59 (15.61) 153 (40.48) 156 (41.27)

6. I am ready to face the implementation of telepharmacy in all 

healthcare settings.

1 (1.06) 8 (2.12) 76 (20.48) 153 (40.48) 140 (37.04)

7. I am ready to conduct Home Medication Review (HMR) through 

telepharmacy, especially in rural and remote communities.

2 (0.53) 8 (2.12) 82 (21.69) 166 (43.92) 120 (31.75)

8. I am ready to improve and reduce the risk of medication errors 
among patients through telepharmacy.

2 (0.53) 2 (0.53) 70 (18.52) 164 (43.39) 140 (37.75)

9. I am ready to carry the increment of workload when conducting 

telepharmacy.

20 (5.29) 22 (5.82) 128 (33.86) 132 (34.92) 76 (20.11)

10. I am ready to conduct medication reconciliation via telepharmacy 

services.

4 (1.06) 13 (3.44) 105 (27.78) 151 (39.95) 105 (27.78)

11. I am ready to perform remote prescription checking before 
dispensing drugs from an automated medication dispensing cabinet.

5 (1.32) 11 (2.91) 88 (23.28) 157 (41.53) 117 (30.95)

12. I am ready to use mobile applications and the Internet to receive 

refill orders from patients and transfer prescriptions.

4 (1.06) 10 (2.65) 97 (25.66) 151 (39.95) 116 (30.69)

Notes: Adapted with permission from Elnaem MH, Akkawi ME, Al-Shami AK, Elkalmi R. Telepharmacy Knowledge, Perceptions, and Readiness among Future Malaysian 
Pharmacists Amid the COVID-19 Pandemic. Indian J Pharm Educ Res. 2022;56(1):9–16. Creative Commons.16
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to face telepharmacy (Table 8). It can be concluded that there is a significant correlation between the level of knowledge 
and the readiness to carry out pharmaceutical services through telepharmacy. Whereas the results of the correlation 
analysis between perception and the level of readiness of Indonesian pharmacists to face telepharmacy showed 
a statistically significant (p-value = 0.000) and strong (ι = 0.503) correlation (Table 9).

Discussion
This research evaluated pharmacists in Indonesia regarding their knowledge, perception, and readiness to implement 
pharmaceutical services through telepharmacy. Out of 278 pharmacists in Indonesia who were involved in this study, 
most respondents were female (79.89%), and there was a significant correlation between gender and telepharmacy 
knowledge. Similar results were also shown by research conducted in Saudi Arabia,22 where there was a significant 
association between gender and knowledge of telepharmacy services. This could be due to differences in technological 
experience between men and women. Women tend to use technology more frequently, and therefore women may have 
more knowledge about newly introduced services.23 But in contrast, the result from Ethiopia reported that being male 
was also found to be significantly with knowledge of telepharmacy in population of pharmacy students.24

Based on age, the respondents were dominated by the 26–30 years age category (36.24%), and there was no 
significant correlation between age and the variables of knowledge, perception, and readiness to carry out pharmaceutical 
services through telepharmacy. Similar results were shown by research conducted in Saudi Arabia, where the age variable 
did not show a significant association with the variables of knowledge, perception, and readiness for telepharmacy 
services.22 This can be caused by the fact that in digital era, as it is today, information and communication technology can 
be accessed by all levels of society and even all age categories.25 But based on research in Ethiopia, the study shows that 
pharmacy students in older age groups were 65% less likely to have sufficient knowledge of telepharmacy compared with 
students in younger groups. This was explained because most university students in the Ethiopian were under the age of 
25, and younger students were more active in using information and communication technology.24

Pharmacists also dominated the respondents who participated in this study as their highest education. No significant 
association was shown between education and knowledge, perception, and readiness to provide pharmaceutical services 

Table 8 Correlation Test Results of the Value of Knowledge with the Readiness of Indonesian 
Pharmacists to Face Telepharmacy (n=378)

Knowledge Readiness Correlation  
Coefficient 

(ι)

P value

High Average Low

f % f % f %

High 236 62.43 124 32.80 6 1.59 0.137 0.02

Average 3 0.79 9 2.38 0 0.00

Low 0 0.00 0 0.00 0 0.00

Table 9 Correlation Test Results of Perception Value with the Readiness of Indonesian Pharmacists 
to Face Telepharmacy (n=378)

Perception Readiness Correlation  
Coefficient (ι)

P value

High Average Low

f % f % f %

Positive 184 48.68 36 9.52 0 0.00 0.503 0.00

Neutral 55 14.55 97 25.66 5 1.32

Negative 0 0.00 0 0.00 1 0.26
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through telepharmacy. These results contrast with previous studies related to telemedicine in Egypt, which found that 
a higher level of education is associated with better knowledge and attitudes towards telemedicine.26 This was explained 
because the research conducted in Egypt was aimed at the general population, whereas this research was aimed at 
pharmacists who had not much different levels of education and had been exposed to knowledge about telepharmacy.

For the practice area category, respondents who work in community pharmacies dominate (60.58%). And there is also 
no significant association between the place of work and knowledge, perception, and readiness to carry out pharmaceu-
tical services through telepharmacy. Previous research on telemedicine in Egypt found that jobs with higher working 
hours affect knowledge and attitudes towards telemedicine.26 This study’s results could be because all work practices in 
hospitals, pharmacies, clinics, and health centers have the same workload. But the study in Saudi Arabia presented that 
community pharmacists had more positive attitudes toward telepharmacy because of the small number of pharmacy in 
rural areas, and most of community pharmacists believe that telepharmacy helps reduce pharmacist shortages and help 
delivery for patients living in rural areas or locations where access to healthcare is difficult.27

Respondents who took part in this study were spread across 30 provinces in Indonesia. This research cannot cover all 
provinces in Indonesia, but overall, almost all regions in Indonesia are represented in this study. The correlation test 
results showed no significant association between the area of practical work and the variables of knowledge, perception, 
and readiness to carry out pharmaceutical services. In today’s digital era, information and communication technology can 
be accessed from various regions of Indonesia. Although there may be regions where technological development is 
slower than other regions, information and communication technology can generally be accessed throughout Indonesia.28 

With the accessibility of information and communication technology, it means that telepharmacy can also be accessed in 
all regions in Indonesia.29 Therefore, it can be concluded that there is no significant association between the area of 
residence and the knowledge, perception, and readiness of telepharmacy services due to telepharmacy access, which is 
accessible in various regions in Indonesia.

In this study, out of 378 respondents, the majority of respondents (96.83%) were classified as having a high level of 
telepharmacy knowledge and also classified as having a positive perception of telepharmacy (58.20%). Likewise with 
respondents’ readiness level to carry out pharmaceutical services through telepharmacy, it was found that the majority of 
pharmacists (62.23%) were classified as having a high level of readiness. A similar study previously conducted in Malaysia on 
pharmacy students showed that 67% of respondents had a high level of knowledge regarding telepharmacy, 61% of respondents 
had positive perceptions regarding telepharmacy, and 68% showed high readiness for telepharmacy.16 Meanwhile, a study in 
Pakistan showed that 59.7% of pharmacists had a negative perception of the benefits of implementing telepharmacy, 67.9% of 
pharmacists had a positive perception of the feasibility of telepharmacy, 71.3% of pharmacists had a positive perception of 
regulatory issues, and as many as 82.1% had a positive perception of telepharmacy during a pandemic.17

The association between knowledge and readiness to carry out pharmaceutical services through telepharmacy showed 
a very weak association and it can be concluded that there is a significant association between the level of telepharmacy 
knowledge and the readiness to carry out pharmaceutical services through telepharmacy. In a previous study by Elnaem 
et al, a significant association was found between knowledge items and telepharmacy readiness. The results of this study 
state that telepharmacy knowledge points regarding its role in the COVID-19 pandemic affect readiness and implementa-
tion to teach patients to use drug preparations in health facilities, carry out Home Medication Reviews (HMR), reduce the 
risk of medication errors among patients, increase workload, improve the use mobile applications and the Internet to take 
patient orders and transfer prescriptions.30

The association between perceptions and the readiness of pharmacists to carry out pharmaceutical services through 
telepharmacy showed a strong association, so it can be concluded that there is a significant association between 
perceptions and readiness to carry out pharmaceutical services through telepharmacy. In previous studies in Pakistan, 
the readiness to implement telepharmacy was linked to pharmacists’ perceptions of the benefits, feasibility, regulatory 
issues, legal frameworks, and the role of telepharmacy during a pandemic. This significant research has provided 
important insights into pharmacists’ readiness and perceptions of telepharmacy, which is currently an area of under- 
regard in Pakistan.17 In another study conducted in Vietnam, it was found that there was a significant association between 
readiness to carry out telepharmacy services and attitudes towards telepharmacy. The attitude points in this study also 
include perception points.31 Previous research also mention that having access to electronic devices is the most critical 
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factor in having a positive perception and readiness of the Telemedicine system.32 This was reasonable since pharmacists 
with a positive perception would also have a higher level of readiness to apply telepharmacy in pharmacy practice.17

Indonesian pharmacists generally demonstrate the right knowledge, perception, and readiness for telepharmacy 
services in Indonesia. Participants recognized the urgency and benefits of telepharmacy during COVID-19 and under-
stood the importance of information communication and technology (ICT) knowledge for pharmacists in performing 
telepharmacy and the need for a standardized education program in information communication technology knowledge. 
This is supported by previous research, in which over 50% of healthcare providers agreed that ICT skills determine 
attitudes towards telepharmacy.33 A study performed in Italy revealed the importance of ICT knowledge for pharmacy 
students to develop essential skills for future professional practice.34

In addition, this study also shows that most pharmacists have a positive perception of the benefits of telepharmacy in 
terms of cost efficiency and time for patients to reach health facilities. Telepharmacy can save time and travel costs, 
a major barrier for the elderly in rural areas and patients with physical limitations.35 Access to rural areas for medicines 
and information through telepharmacy will help remove important barriers such as time and travel costs, increasing 
patient satisfaction and trust in telepharmacy services.36 However, many negative perceptions remain regarding the error 
level in dispensing and filling telepharmacy drugs. Influenced by the relatively recent implementation of telepharmacy in 
Indonesia, some participants agreed that telepharmacy may be associated with an increased incidence of medication 
errors. Previous studies have shown that prior exposure is very important for pharmacists to know whether telepharmacy 
will be associated with higher error rates or not.37 As emphasized earlier, telepharmacy can help reduce medication error 
rates. In many hospitals, the application of telepharmacy has led to a reduction in medication error rates.38

Another obstacle to introducing telepharmacy is that most respondents disagreed with working on telepharmacy 
projects without incentives and expressed concern about the lack of incentives to perform telepharmacy services. An 
Iranian study conducted to explore pharmacists’ views on telepharmacy found that incentives pose a major barrier to the 
telepharmacy practice models.39 In the future, to better prepare future pharmacists to offer telepharmacy services, 
pharmacy colleges should incorporate telepharmacy practice models into their curricula. Additionally, through giving 
lectures, attending workshops, and participating in conferences, pharmacists can increase their understanding of and 
readiness for using telepharmacy. Continuing professional education is a relevant venue to increase knowledge and 
promote a positive attitude towards telepharmacy, especially for older pharmacists. And also developing a nation-wide 
telepharmacy system with appropriate features is essential to meet the requirements of pharmacy practice for future 
development.

Limitations
This study comes with several limitations that should be considered when interpreting the results. In this study there were 
limitations in obtaining unbalanced sample group proportions. This imbalance in the proportions of the sample group is 
considered to be able to bias the statistical test results obtained. Data results that are too homogeneous in the 
telepharmacy knowledge domain are also considered to be able to bias the statistical test results obtained.

In addition, because the questionnaire is filled out by respondents online, there is difficulty in ensuring that the 
questionnaire is filled in honestly by the respondent, even though information regarding on instructions for filling out the 
questionnaire has been provided. Future research can consider sampling with more attention to the proportion of the 
sample group to avoid possible bias in the research results.

Conclusion
Most of the participants had adequate knowledge, perception, and readiness of pharmacists to carry out pharmaceutical 
services through telepharmacy in Indonesia. However, they expressed concerns about the potential for an increased 
workload and the potential lack of incentives associated with the widespread adoption of telepharmacy practice models. 
Also, there is a significant association between the level of knowledge and the readiness of Indonesian pharmacists to 
carry out pharmaceutical services through telepharmacy, and there is a significant association between perceptions and 
the readiness of Indonesian pharmacists to carry out pharmaceutical services through telepharmacy.
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