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Objectives. The digital revolution has brought rapid developments to the health sector. People were taking advantage of
telemedicine technology during the COVID-19 pandemic. Telemedicine is highly recommended during a pandemic because it
will reduce the transmission rate of viruses, and it is considered adequate and low-cost. However, a fundamental challenge still
occurs; most people need to be used to telemedicine technology. Presumably, inadequate education and lack of experience
regarding the use of telemedicine are obstacles for society in utilizing telemedicine. Methods. This study is aimed at
determining the factors that influence the use of telemedicine. It focused on variables such as data confidentiality,
administration, and knowledge to measure potential factors that pushed people to utilize telemedicine. We used a quantitative
approach, using multivariate analysis, namely, simple linear regression. Most of our respondents are people aged 18-30 years
young. Results. All respondents stated that administration factors in the implementation of telemedicine were good. Through
the Chi-square test, the data safety factor has no effect (p value =0.090 or >0.05) on telemedicine implementation, while the
knowledge factor has a significant effect on telemedicine implementation with a p value =0.043 (<0.005). The multivariate
analysis explained that the knowledge variable influenced telemedicine use with a p value =0.033 (<0.05), meaning it
contributed 1.624 times to telemedicine. Conclusion. This study discusses the factors that influence the use of telemedicine. The
study’s results explain that the knowledge variable is the most significant factor influencing telemedicine use. Knowledge is an
intellectual property that everyone must have to capitalize on with telemedicine. A lack of knowledge will become an
information gap and a barrier for someone to reach new tools/technologies.

1. Introduction

Advances in technology bring increasingly sophisticated
aspects to the health sector. Telemedicine is an evidence-
based practice resulting from technological developments
[1]. Three pillars shape the telemedicine trend. The first is
remote patient monitoring (RPM), which means remote
patient control. The second is teleconsultation, namely, con-
sultation between patients and health workers, for example,
via web videos. The third is direct monitoring from home
[2]. The advantage of telemedicine is that it is easy for

patients to consult with doctors [3] and saves time and costs
[4–7]. In addition, telemedicine can provide services via web
video between service providers or health workers and patients
in various remote areas [8]. Therefore, this approach can
increase openness about the disease between service pro-
viders and patients because the younger generation finds
telemedicine consultations more comfortable than consult-
ing directly with health workers [9].

Telemedicine is increasing, especially during the
COVID-19 pandemic, and there is great hope for the public
to continue to consult with health workers [10]. Contactless

Hindawi
International Journal of Telemedicine and Applications
Volume 2023, Article ID 4669985, 9 pages
https://doi.org/10.1155/2023/4669985

https://orcid.org/0009-0000-0936-8862
https://orcid.org/0000-0002-3188-5812
https://orcid.org/0009-0004-4754-5355
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/4669985


consultations can ensure a safe relationship between patients
and healthcare workers [11] and help avoid cross-infection
[12]. Our research was conducted in Indonesia because
Indonesia is known for the rapid spread of the COVID-19
virus among the people [10]. In a way, Indonesia, as a devel-
oping country, has specific social dynamics that determine
the process of adopting a relatively new technological
approach, which in this case refers to telemedicine. There-
fore, the application of telemedicine during a pandemic
needs to be studied by considering various factors in this
field of study. A study by Hawrysz et al. explained that
during the COVID-19 pandemic, patient satisfaction with
telemedicine increased [13]. In a similar statement, provid-
ing online treatment is the best intervention during the
COVID-19 pandemic, which can reduce the risk of trans-
mission of COVID-19 [14]. However, testing these assump-
tions in the context of our research would be interesting.
Here is a little more explanation regarding the condition of
telemedicine in Indonesia. Currently, Indonesia has 17 tele-
medicine services, namely, Aido Health, Alodokter, Getwell,
Good Doctor, Halodoc, Homecare24, KlikDokter, KlinikGo,
Lekasehat, LinkSehat, Mdoc, Milvik Dokter, ProSehat,
Sehatq, TrustMedis, Vascular Indonesia, and YesDok [15].

The current debate is centered on the issue of the lack of
information and education that hinders people from acces-
sing telemedicine technology. Telemedicine is used to
increase digital literacy and technological resources [16].
Increasing digital literacy for the community can be done
by providing education/information. Therefore, telemedi-
cine can be applied to a broader field of health. Telemedicine
allows health workers to treat children, refer patients to
health services, treat patients virtually, or conduct consulta-
tions [17]. Based on previous research, the obstacles to using
telemedicine are age and educational level [18–20]. The
older the age, the longer it takes for individuals to receive
new technology, and parents prefer to consult directly with
health facilities rather than telemedicine [20].

At the same time, education level is a telemedicine obsta-
cle because research also finds that the lower a person’s edu-
cation, the lower that person’s knowledge, which is called a
digital literacy deficit. Another weakness of telemedicine is
that health workers cannot carry out physical examinations
in person, so they are limited in providing emergency ser-
vices. In addition, users need stable connectivity to access
telemedicine services [7, 17]. However, there is still work
to be done, particularly regarding differences in preferences
based on knowledge and practical telemedicine applications.
Our study contributes to exploring and predicting variables
in sustainable telemedicine adoption.

2. Materials and Methods

2.1. Study Design and Sampling. This study was conducted in
Surabaya City, East Java Province, Indonesia. This study
uses a quantitative approach with a cross-sectional design.
Surabaya, the capital city of East Java, is home to people of
various ethnicities. The locals are joined by foreigners who
came from other areas and settled in the area, which has
resulted in the area being densely populated. Consequently,

the spread of the COVID-19 virus is rapidly happening in
this city.

Previous research has been conducted on telemedicine
using a retrospective observational study method because
of doubts arising during diagnosis and therapeutic manage-
ment [21]. Meanwhile, this study is aimed at determining
the factors that influence the use of telemedicine. It is essen-
tial to generate a perspective on which factors should be con-
sidered important and worthy of attention to implementing
telemedicine technology in the healthcare sector, such as
user knowledge [16, 22, 23] and perceptions regarding data
security [24, 25] and administration in telemedicine prac-
tices [26, 27]. The conceptual framework for this research
can be seen in Figure 1.

Hypothesis 1. Perception of data security influences the per-
ceptions of telemedicine implementation.

Hypothesis 2. Perception of administration influences the
perceptions of telemedicine implementation.

Hypothesis 3. The knowledge factor influences the percep-
tion of telemedicine implementation.

2.2. Sample Size Determination and Sampling Procedure. We
used a simple random sampling method and selected
respondents based on several inclusion criteria: telemedicine
service users and smartphone users. We adjusted the inclu-
sion criteria to the research objective, namely, the determin-
ing factors for the use of telemedicine, where people
generally access telemedicine via smartphones. The number
of respondents in this study was 400 respondents. The entire
research process was carried out for one year in 2022 after
COVID-19 hit.

2.3. Measures. Based on previous research on the use of tele-
medicine in the community, it is still necessary to adjust
preferences based on age, knowledge, and practice of imple-
menting telemedicine. Therefore, our study contributes to
exploring and estimating the variables related to continued
telemedicine adoption. In addition, we also explore knowl-
edge, administration, and data confidentiality factors in the
performance of telemedicine services. On the knowledge fac-
tor, the questionnaire questions included the types of ser-
vices available on telemedicine, how to use these services,
and the reasons for using telemedicine applications. The
knowledge factor questions are six questions. Meanwhile,
regarding health administration factors, we asked three
questions related to perceptions of the importance of ease
of administration, the importance of recording service access
history, and the importance of minimizing document
requirements for telemedicine services through yes or no
statements. Finally, on the data confidentiality factor, three
questionnaire questions cover the responsibility for data
confidentiality and perceptions of personal data security
when using telemedicine services.

Before conducting an in-depth analysis, researchers
coded the answers to classify the data and simplify the data
entry process. The data then goes through a data entry
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process. All data underwent a normality test with the
Kolmogorov-Smirnov test (p > 0 05 = normal). Thus, we
found that the dependent and independent variable scores
were not normally distributed (p value =0.001). Therefore,
we used medians for cut-offs for all variables. The median
value for the variable knowledge is 6, administration and
data confidentiality is 3, and for the use of telemedicine is
24. This study only focused on a few independent variables,
which are crucial in discussing telemedicine usage.

2.4. Data Analysis. The data in the questionnaire is inputted
into the Microsoft Excel Worksheet (.xlsx) and then input-
ted into the SPSS 26.0 application to assess the findings.
We utilized univariate analysis to explain the characteristics
of respondents (such as gender, age, occupation, education,
type of telemedicine used by respondents, frequency of tele-
medicine, and activities often carried out while using tele-
medicine). It is necessary to describe certain patterns and
tendencies among telemedicine users. Bivariate analysis
was used to determine the relationship between the depen-
dent and independent variables, and the analysis used was
Chi-square analysis. It could give a proper explanation
regarding factors that pushed people to utilize telemedicine.
Furthermore, to see the most dominant factors influencing
the use of telemedicine, the researchers also used regression
analysis.

3. Results

3.1. Demographic Features of Respondents. Based on the data
we collected through questionnaires, most of our respon-
dents were women, namely, 251 respondents or around
62.8%, while the rest were men, 149 respondents (37.3%).
While on the age factor, generally, 18-30, namely, 321
respondents (80.3%), and respondents aged <18 years, 31-
40 years, and >40 years, each less than 10%. Students dom-
inate the respondents. We define a student as someone who
goes through a learning process at all levels of formal educa-
tion. A total of 340 respondents (85%) were students, 20
respondents (5%) were private employees, five respondents
(1.3%) were self-employed, two housewives (0.5%), and
two government officials (0.5%). Thirty-one respondents
(7.8%) are not included in the previously mentioned occupa-
tional groups. Respondents in general (365 respondents or
91.3%) had a high school education, 8.3% (33 respondents)
had a bachelor’s degree, and the remaining 0.5% (2 respon-
dents) had a master’s degree (Table 1).

One of the platforms in telemedicine services still being
used by the public is Halodoc (39.8%), a franchise provided
by the private sector. Meanwhile, the services provided by
the government, namely, mobile JKN, still need to be used
by the public in this study, namely, only 0.3% of the total
respondents. Respondents also use Alodokter (5.3%), Klik-
Dokter (1%), and other franchises that require explicit iden-
tification (2.5%). The majority of respondents stated that
they no longer used telemedicine (51.3%), while 10% of
respondents stated that they still used it once a month, and
the frequency was more than once a month and less than
or equal to three times a year, each less than 10%. They all
have experience using telemedicine, primarily for consulting
doctors (30%), while their other activities are reading health
articles (26.5%), buying medicine (9.5%), laboratory testing
(2%), getting COVID-19 medicine for free (1.6%), and other
telemedicine activities (30.5%) (Table 1).

3.2. Factors Influencing Perceptions of Telemedicine
Implementation. We also performed the 2 × 2 table relation-
ship analysis in Table 2. We conducted a Chi-square test
between the variables of perception of administration, data
security, and respondents’ knowledge of the variable of per-
ception of implementing telemedicine. Regarding data secu-
rity actors, 199 respondents (49.75%) stated that their data
security was secured. Among them, 47.7% of them stated
that the implementation of telemedicine was good, and
52.3% said it was poor. Whereas 50.25% of respondents
stated that the security of their data was not guaranteed,
56.7% of them stated that the implementation of telemed-
icine was good, while the rest stated the opposite. The
relationship between the two variables has a p value of 0.09
(p value >0.05). Thus, the two variables do not have a signif-
icant relationship.

Researchers could not conduct a Chi-square statistical
test on administrative factors because all respondents
(100%) stated that administration was good. However, the
percentage of respondents’ opinions regarding the imple-
mentation of telemedicine is slightly different. Namely,
52.3% said it was good, and 47.8% said it was poor. Mean-
while, the knowledge variable related to the application of
telemedicine has a p value of 0.043 (p value <0.05) or is
significantly related. Dominant respondents had good
knowledge (290 respondents), where 49% considered the
implementation of telemedicine to be good, and 51% stated
that the implementation of telemedicine was poor. Mean-
while, 110 respondents had poor knowledge, of which

Perception of data security

Perception of administration

Knowledge

Perception of telemedicine
implementation

Figure 1: Research model.
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60.69% of respondents considered the implementation of
telemedicine to be good, and 39.1% of respondents stated
that the implementation of telemedicine was poor. The next
step is to select significant variables (p value <0.05) based on
the Chi-square test results and enter them into the regres-
sion test. Thus, the regression test can only be carried out

on one variable that meets the significant requirements,
namely, the knowledge variable.

The regression analysis results in Table 3 show that the
knowledge variable produces a p value of 0.03 (p value <0.05).
In other words, knowledge has a significant relationship with
perceptions regarding the application of telemedicine. The
odds ratio value indicates that people with better knowledge
will have the opportunity to utilize telemedicine services by
1.624 times (95% confidence interval). At the same time,
the value of B indicates that knowledge has a positive corre-
lation with the use of telemedicine.

4. Discussion

Telemedicine is one of the targets of world technological
progress [28, 29] in aspects of alternative health services
[30, 31] that are safe, efficient, and effective in meeting
patient needs [24]. Telemedicine is suitable for conditions
that are not urgent and do not require an extensive physical
examination [32]. Healthcare workers can use technology to
contact patients, such as the telephone [33], or other tele-
communications media, such as electronic health records,
social alarms, and online client portals used in medicine [34].

The application of telemedicine involves a complex inte-
gration between information technology and healthcare ser-
vices that enables service providers to diagnose, consult, and
treat patients without geographic boundaries. By leveraging
online platforms and dedicated applications, telemedicine
revolutionizes traditional healthcare delivery while main-
taining high medical standards. In the context of a global
pandemic and increasing demand for medical services, tele-
medicine is increasingly becoming an essential solution in
overcoming barriers to access and improving the quality of
medical services in general [6, 14, 35, 36].

Specifically in Indonesia, this study’s results indicate that
telemedicine use still needs to be increased. Currently, there
is only one telemedicine franchise that dominates the Indo-
nesian market, namely, Halodoc. This finding implies that
telemedicine, the style of today’s digital devices, is not yet
as prevalent among the public. Services of telemedicine
include administration, information, and treatment. Our
research results also show that most respondents were
women, and most came from the younger generation, espe-
cially those aged 18-30. This finding is similar to other stud-
ies, with the average age of research respondents being 29
years [32] and other findings that telemedicine is suitable
for the younger generation [17, 20], who are also more
familiar with the use of technology and are open-minded
in accessing modern health services. This study’s results
also show the younger generation’s interest in telemedicine
applications.

This condition is different in people with old age. Our
findings align with Jaron in Poland, who found that the
age group 60 years and over showed reluctance to access tel-
econsultation [37]. Telemedicine can only partially replace
inpatient services, especially in people with old age. Tele-
medicine services should adapt according to patient needs
to reduce obstacles and problems in this system, such as

Table 1: Characteristics of respondents (n = 400).

Variables Frequency Percent

Sex

Female 251 62.8

Male 149 37.3

Age (year)

<18 24 6

18-30 321 80.3

31-40 21 5.3

>40 34 8.5

Occupation

Student 340 85

Government officials 2 0.5

Private employees 20 5

Entrepreneur 5 1.3

Housewife 2 0.5

Others 31 7.8

Education

High school 365 91.3

Bachelor’s degree 33 8.3

Master’s degree 2 0.5

What kind of telemedicine that they use?

Halodoc 159 39.8

Alodokter 21 5.3

KlikDokter 4 1

JKN Mobile 1 0.3

Others 10 2.5

No longer use 205 51.3

The frequency of using telemedicine

No longer use 211 52.8

Once a week 15 3.8

Thrice a week 9 2.3

Once a month 43 10.8

Thrice a month 30 7.5

Once a year 35 8.8

Thrice a year 7 1.8

Others 50 12.5

What do they do with telemedicine?

Doctor consultation 120 30

Buy medicine 38 9.5

Reserve for laboratory test 8 2

Reading health articles 106 26.5

Get free COVID-19 medicine 6 1.6

Others 122 30.5
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making long-distance visits to reassure the public [38]. Older
patients can also use simple technological devices such as
tablets which can make it easier to connect with doctors
accompanied by counseling patients and preparing health
experts or unique technology to deal with elderly patients
and help them how to use digital devices [37].

Health services that use more than one service modality,
such as distance medicine, have the potential to report higher
utilization rates of health services compared to those that
only have one service modality [33]. However, our study
found that its application still faces challenges, particularly
in the context of our research in Indonesia. Our research
has found that this is because several barriers, including
knowledge, can stop people from using this technology.
While today’s technology, namely, telemedicine, can be asso-
ciated with the younger generation, this was not always the
case, as the barriers identified can create problems in the
future. In this study, we found that knowledge is one of them.
The results of our research explain that the better a person’s
knowledge, the better access to telemedicine, with our
respondents being high school graduates (91.3%) with stu-
dent status (85%) or, in other words, continuing their educa-
tion. This finding is in line with other research, which found
a need for more telemedicine-related knowledge among
research respondents who were also students [39, 40].

One study stated that telehealth investments could
increase the utilization of youth health services and help
maintain relationships with adolescents during shocks,
including during a pandemic or other conditions that can
limit physical access to health services [33]. The success of
any use of new technology in the health sector depends on
the user's knowledge, perception, and skills regarding the
concept of program implementation [41]—digital skills of

health workers and skills of patients [33]; attitude; and envi-
ronment [40]; physical limitations of the patient; patient's
cognitive limitations; sociodemographic and clinical charac-
teristics of patients [34]; limitations of service provider diag-
nosis and management; perception of high costs (especially
for mental health services) [32]; and language barriers
[42]. There are specific legal, cultural, and social challenges
[43]. Medical personnel are also concerned about possible
emergencies due to limited patient visualization during tele-
phone consultations. However, with telemedicine, health
workers can perform triage, refer patients to health services,
treat patients virtually, or perform a consultation [17].
Approaches to implementing telemedicine services vary,
mainly based on the patient’s attitude, age, and adaptation
needs [38]. In such circumstances, telemedicine can poten-
tially exacerbate health inequities [37]. Policymakers must
identify barriers among special populations to using tele-
medicine. They should initiate interventions to overcome
these barriers while adapting them to the needs of this group
[37]. Telemedicine can increase the number of patients who
do not complete necessary laboratory and other tests [29].

Previous research found that there is avoidance of using
relatively new services because people do not trust and ben-
efit from these services [44–46]. On the other hand, other
studies have found that telemedicine can answer health
problems before and even after the COVID-19 pandemic
[47–49]. Therefore, the government should provide educa-
tion to the public about the use of telemedicine. Our find-
ings show that the government-provided telemedicine
platform is less popular with the public. Thus, as the pri-
mary stakeholder, the government must prepare new efforts.
Other studies have also noted that people still perceive tele-
medicine as an “alternative” way to meet their health needs
[2, 3, 46, 48, 49].

According to another study, the number of respondents
with good knowledge as much as 67.4% of respondents had
also received health information from the Internet as much
as 23.6%, and 60.59% of respondents had visited telemedi-
cine platforms. Respondents stated that they often exchange
information about the COVID-19 virus via telemedicine as
much as 75.3% and usually use communication services via

Table 3: The important factor that determines telemedicine
utilization.

No Variable B p value OR 95% CI

1 Knowledge 0.485 0.033 1.624 1.039-2.539

Constant -0.443

Table 2: The relationship between independent and dependent variables.

Variable

Perception of telemedicine
implementation Total

p value Explanation
Good Poor

N % N % N %

Perception of data security

Secured 95 47.7 104 52.3 199 100
0.090 Hypothesis 1 rejected

Unsecured 114 56.7 87 43.3 201 100

Perception of administration

Good 209 52.3 191 47.8 400 100
— Hypothesis 2 rejected

Poor 0 0 0 0 0 0

Knowledge

Good 142 49.0 148 51.0 290 100
0.043 Hypothesis 3 accepted

Poor 67 60.9 43 39.1 110 100

Cut-off with median.
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telephone as much as 30.6% [50]. This finding is also consis-
tent with other research, which found that the higher the
respondent’s education, the higher the person has knowl-
edge. At the same time, our research results found that the
p value was 0.015, which means that education affects the
level of knowledge. Adequate knowledge is essential to
encourage someone to try something new. Therefore, people
must find ways to increase digital literacy to keep up with the
increasingly sophisticated times [36, 51].

Due to our findings, we suggest increasing capacity
building for citizens, positive medical or academic training,
and continuing medical education for more complex diag-
noses, which also play a small but integral role in video
and web conferencing. This training can become a global
learning forum by recording and broadcasting the learning
sessions so that other doctors or students can access them
for free. Additionally, facilitating the transfer of medical
knowledge from sources in research centers using audiovi-
sual and digital tools reduces the information gap for
healthcare providers in underserved hospitals [47]. In other
words, increasing digital literacy among young adults will
create a tendency to take advantage of new technologies,
especially those that benefit them.

Based on the results of our study, the data security vari-
able has a p value of 0.090 (>0.05), which means it does not
affect the use of telemedicine. However, data security is an
essential variable in telemedicine technology. In order for
users to feel comfortable and continue to use the telemedi-
cine platform, service providers must provide data security
that is confidential and accurate [3, 18, 49, 52]. One form
of data security that a telemedicine platform must facilitate
is access control. Access control is a critical security solution
to restrict unauthorized users from accessing one’s services.
Access control is an essential tool for healthcare related to
patients’ health and living conditions. In addition to access
control, service providers must also utilize cryptographic
technology. Cryptography has been widely used as an essen-
tial security solution to ensure several security requirements,
such as confidentiality and data integrity [53].

Indeed, telemedicine has many advantages but can only
partially replace the primary doctor-patient relationship.
Some treatments would be more optimal in person, not just
virtually. However, telemedicine is aimed at providing
online counseling [54] and general healthcare services for
various nonemergency general health conditions, including
allergies, respiratory infections, skin rashes, sinus problems,
migraines, and others [53–57]. Thus, it is necessary to
expand the range of families or patients who can benefit
and optimize patient care [58]. Ultimately, we still have to
pay attention to the advantages and disadvantages of tele-
medicine. In short, telemedicine is more valuable for ensur-
ing citizens’ health than focusing on various diseases. During
the pandemic, telemedicine provided a way for people to
meet their medical needs, which implies that technology
can solve some critical problems, especially during emergen-
cies. Meanwhile, public awareness of health is critical. The
government and multisectors must be able to carry out col-
laborative interventions to strengthen awareness [59]. Col-
laborating with the community is one strategy that can

help increase awareness of participation [60]. Apart from
that, it is also essential to focus on increasing knowledge.
Increasing knowledge is essential because it is closely related
to individual attitudes [61, 62], encouraging increased
awareness. Without adequate knowledge, people tend not
to use new technology, even though the technology can pro-
vide benefits.

5. Conclusions

The use of telemedicine has increased significantly during
the COVID-19 pandemic. Our findings highlight knowledge
as the most crucial variable. Good knowledge does not
necessarily have implications for good perceptions of tele-
medicine implementation. In other words, telemedicine
technology needs to be updated to attract its users’ interest.
Meanwhile, we also found telemedicine users with poor
knowledge. Thus, education regarding this technology must
be increased so that users are accustomed to using it. Knowl-
edge of telemedicine will enable them to use it wisely. In
addition, our research implies that health awareness funda-
mentally extends beyond knowledge of technology. With a
proper understanding of the importance of health, society
will look for ways to direct it toward it. In addition, social
barriers in society cause their reluctance or inability to access
valuable technologies such as telemedicine. Further research
on telemedicine may explore these barriers. In addition, it
is also essential for future researchers to focus on the
effectiveness of telemedicine as a technology that functions
to increase public health awareness and not only focus on
the ability or effectiveness of telemedicine as a technology
to cure disease.
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