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Abstract 

Background Telemedicine has become more relevant during the COVID‑19 pandemic. However, medical students 
and professionals do not acquire competences in telemedicine during their training. Our objective was to describe 
the self‑reported perception and baseline knowledge of telemedicine among medical students and professionals 
enrolled in a virtual course.

Methods Cross‑sectional study that included physicians or medical students aged 18 years or older who were inter‑
ested in a free virtual telemedicine course and who completed the data collection questionnaire. We used a Likert 
scale to assess the self‑reported perceptions of four domains related to telemedicine. The participants were grouped 
into three levels for each domain: low, medium and high. We also objectively assessed telemedicine knowledge by 
means of 10 questions, with a cut‑off point of 50% of correct answers. The Fisher’s exact test, the Chi‑square test, and 
the Mann–Whitney U test were used for the comparison of categorical data. A p‑value < 0.05 was considered statisti‑
cally significant.

Results We included 161 participants: 118 medical students and 43 physicians. We observed no significant differ‑
ences between medical students and physicians in self‑reported perceptions of knowledge, security, or utility of 
telemedicine. However, students had a high self‑reported perception of the disadvantages of telemedicine espe‑
cially related to patient security (p = 0.018), efficiency of care (p = 0.040), and the possibility of medical malpractice 
(p = 0.010) compared to physicians. Nearly half of the students (n = 53,44.9%) and physicians (n = 22,51.7%) answered 
50% or more of the questions related to telemedicine knowledge correctly.

Conclusion Among the physicians and medical students enrolled in the course, the students perceived the disad‑
vantages of telemedicine more frequently. Although physicians and students have limited knowledge of telemedi‑
cine, there appears to be no influence of experience and prior training in telemedicine.
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Introduction
Telemedicine is defined as the use of web-based resources 
and advanced digital networking technology to promote 
professional health services over long distances [1–3].
Telemedicine includes the concepts of teleconsultation, 
telediagnosis, telemonitoring, teletherapy, teledidatics 
and social telephony [2]. Despite being a health practice 
carried out since the middle of the twentieth century [4], 
during the COVID-19 pandemic telemedicine played a 
key role in the global response to this emergency situa-
tion [5], by reducing the risk of communicable diseases 
transmitted, improving the quality and effectiveness of 
medical care at reduced cost and eliminating geographic 
barriers [1, 6, 7].

The main problems reported during the implementa-
tion of telemedicine services are related to the perception 
of health professionals regarding the telemedicine system 
and poor training, among others [8, 9]. Therefore, the 
success of the implementation of these services depends 
on many factors including knowledge and understanding 
of the concept, skills, attitude, and the working environ-
ment of the professionals concerned [10].

Thus, having basic knowledge of telemedicine is fun-
damental for correct implementation of telemedicine [3]. 
The information available about the use of telemedicine 
by both university students and health professionals is 
greater in countries such as Saudi Arabia, Ethiopia, and 
Libya [1, 10, 11]. Both students and professionals were 
aware of the positive aspects of the use of telemedicine, 
including a reduction in medical care costs, while on the 
other hand, there was concern regarding aspects related 
to physician–patient relationships and data confidenti-
ality, with health care workers having more knowledge 
compared to medical students [12–14]. However, in Latin 
America, most studies focus only on health professionals, 
excluding undergraduate students, who will ultimately be 
more exposed and obliged to use telemedicine in a world 
that is constantly changing [15] and in search of coverage 
of the needs of populations far from cities [16].

In Peru in particular, guidelines for the use of telemedi-
cine have evolved over time and its use has become wide-
spread since the start of the COVID-19 pandemic [3]. 
Therefore, there is a need to assess the perceptions and 
related knowledge about telemedicine of medical stu-
dents and professionals. Thus, the objective of this study 
was to describe the self-reported perception and baseline 
knowledge of telemedicine among medical students and 
professionals enrolled in a virtual course.

Materials and methods
Study design, context, and objective
This was a cross-sectional study that analyzed a data-
base obtained from registration to a free virtual course 

called ‘Introduction to Telehealth’ (“Introducción a la Tel-
esalud”, in Spanish), organized by the Peruvian Scientific 
Society of Medical Students (“Sociedad Científica Médico 
Estudiantil Peruana” SOCIMEP, for its acronym in Span-
ish). The objective of the SOCIMEP is to carry out aca-
demic-scientific activities dedicated to promoting health 
research in medical students [17, 18].

Participants
The course was an open-access course available to Span-
ish-speaking health professionals and students (physi-
cians, nurses, obstetricians, dentists, nutritionists, etc.). 
Individuals interested in course registration, completed 
a data collection questionnaire after providing informed 
consent. At the end of the questionnaire, the partici-
pants obtained a free access code to the course on a vir-
tual platform. For individuals interested in accessing the 
course but who did not wish to be part of the study, the 
course organizers provided the access code to the virtual 
platform free of charge upon request by email. For data 
analysis, we only included those enrolled in the course 
and who stated that they were physicians or medical stu-
dents, and studied or worked in Peru. Individuals under 
18 years of age or who did not complete the variables of 
interest (self-reported perception and knowledge of tel-
emedicine) were excluded.

Procedures and variables
The dissemination of the course was made from  9th to 
18 October 2021 through the official social networks of 
SOCIMEP (on Facebook and Instagram), and in study 
groups to which the course organizers belonged, on 
WhatsApp and Telegram. In addition, invitation emails 
were sent to Peruvian medical-scientific organizations.

The course registration was performed from Sep-
tember  9th to  23rd, 2021 through Google Forms, which 
is made up of four parts. The first part included soci-
odemographic data on the participants, including age 
(years), sex, country of residence, academic degree, aca-
demic career, year of study (for undergraduate students), 
years after graduation, master’s and/or doctor degree. 
The second part collected data on telemedicine training 
and experience: undergraduate training (basics and clin-
ics), formal training and type in telemedicine in gradu-
ate school, work in telemedicine and previous employer 
training. The term “undergraduate” in Peru refers to the 
phase before graduating from medical school. Likewise, 
“graduate school” refers to medical school graduates. The 
term “clinical period” of medical training refers to the 
fourth and subsequent years of medical school.

The third part of the form was an instrument devel-
oped to evaluate the self-reported perceptions of tele-
medicine among the participants. This was adapted from 
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a validated instrument that assessed the self-reported 
perception of telemedicine technology in Hispanic prac-
ticing physicians [19]. The instrument evaluated four 
domains: domain 1 was related to physicians’ knowledge 
of telemedicine technology (3 items), domain 2 inves-
tigated physicians’ self-reported perception of the use-
fulness of telemedicine (3 items), domain 3 investigated 
physicians’ self-reported perception of the disadvantages 
of telemedicine (3 items) where we included item 7, since 
it attempts to evoke a personal opinion about their own 
medical care and the confidentiality of their medical 
information with the use of telemedicine. Finally, domain 
5 asked about self-reported perception of telemedicine 
security (3 items), which investigated the perception of 
creating a regulatory framework for telemedicine. Each 
item had a five-point Likert scale for responses (Very 
low = 1/Low = 2/Medium = 3/High = 4/Very high = 5). 
Finally, we calculated the score for each item and, then 
we grouped them into three levels of perception, as 
"low perception" (1 to 2 points), "medium perception" (3 
points) and "high perception" (4 to 5 points).

The fourth part of the course assessed telemedicine 
knowledge using an instrument adapted from a previous 
study developed to determine the level of telemedicine 
knowledge among Peruvian resident physicians enrolled 
in a virtual course [20]. For this purpose, five telemedicine 
experts, including the author of the instrument, rated the 
relevance for measuring the telemedicine knowledge con-
struct of each of the questions from the original instru-
ment. A 1 to 5 Likert scale was used (very irrelevant, 
irrelevant, not very relevant, relevant, very relevant). 
Finally, we selected the 10 most relevant questions with 
the highest average score, and applied them during the 
survey of the present study. Each correct answer scored as 
“1 point”, considering a minimum score of 0 and a maxi-
mum of 10 points. According to a previous study, an aver-
age score of 5 points (50%) out of 10 questions was used as 
the cut-off point for determining the level of telemedicine 
knowledge [10]. Therefore, we used an average score of 5 
or 50% of the maximum score of 10 as the cut-off point. 
Thus, the level of telemedicine knowledge was classified 
into two groups: "50% or more of correct answers" and 
"less than 50% of correct answers".

Statistical analysis
We imported the database to the Stata/SE version 14 
(StataCorp, Texas, USA) statistical software. Before 
statistical analysis, we determined whether there were 
duplicate records, taking into account the coinci-
dence of surnames and names and then proceeded to 
anonymize the database. Then, we excluded individu-
als who did not meet the selection criteria. Finally, we 

searched for possible implausible data in the age vari-
able. Data considered not plausible, were considered as 
missing data.

For the descriptive analysis, we used absolute and rela-
tive frequencies, as well as measures of central tendency 
and dispersion, after evaluation of the normality of the 
data. The Chi-2 test was used to compare the differences 
in the accounting data of the groups, and Fisher’s test was 
also applied to the data that did not qualify for the Chi-2 
test due to the small sample size. The Mann–Whitney U 
test was performed to determine if there were significant 
differences in the nonparametric variables for two inde-
pendent groups. A   p value < 0.05 constituted a statisti-
cally significant difference.

Results
After deduplication, data were collected from 232 peo-
ple registered for the virtual course. Among these, we 
excluded 42 participants; because they were not physi-
cians or medical students, 24 participants for not hav-
ing their academic degree, and 5 participants were under 
18 years of age. Finally, we analyzed the data of 118 medi-
cal students and 43 physicians registered in the course.

Table 1 shows the sociodemographic data of the sam-
ple. The mean age was 22.7  years (standard deviation 
[SD] 2.9) and 33.1 years (SD 9.0) for medical students and 
physicians, respectively. Most of the medical students 
surveyed were women (67.8%), while in the group of phy-
sicians’ men predominated (53.5%). Most of the medi-
cal students were in the clinical period of their training 
(75.2%) and only 15 (12.8%) reported having performed 
some type of telemonitoring during their undergraduate 
studies. Regarding training and experience in telemedi-
cine, 34.9% of the surveyed physicians reported having 
worked in the area of telemedicine, of which only half 
(53.5%) reported having been trained by their employer 
for this task. No statistically significant differences were 
found between medical students and physicians in rela-
tion to knowledge about telemedicine (p > 0.05).

In Table  2 the level of self-reported perception is 
shown, with no differences being found between medi-
cal students and physicians in terms of self-reported per-
ception of knowledge, security, or utility of telemedicine. 
However, compared to physicians, the medical students 
had a higher perception of the disadvantages of telemedi-
cine, particularly in the items related to patient security 
(p = 0.018), care efficiency (p = 0.040), and the possibility 
of poor medical practice (p = 0.010).

Table  3 describes the sociodemographic variables 
related to telemedicine according to the level of knowl-
edge of telemedicine. However, none of the variables pro-
posed showed statistically significant differences.
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Discussion
Summary of findings
The present study was conducted in a sample of physi-
cians and medical students enrolled in a course on the 
introduction to telemedicine who completed the survey 

before taking the virtual course. We observed no signifi-
cant differences between medical students and physi-
cians in self-reported perceptions of knowledge, security, 
or utility of telemedicine. However, medical students had 
a higher self-reported perception of the disadvantages of 

Table 1 Characteristics of medical students and professionals surveyed (n = 161)

a Median and interquartile range
b Mean and standard deviation of correctly answered questions

Variable Medical students (n = 118) n (%) Physicians (n = 43) n (%)

Agea 22.7 (19.8 to 25.6) 33.1 (24.1 to 42.1)

Female sex 80 (67.8) 20 (46.5)

Studying clinical areas (n = 117) 88 (75.2)

Have performed telemonitoring at the undergraduate level (n = 117) 15 (12.8)

Have had formal training in telemedicine in graduate school (n = 41) 9 (22.0)

Have worked in the telemedicine area 15 (34.9)

Prior training by employer (n = 18) 9 (50.0)

Average telemedicine knowledge b 4.3 (1.7) 4.8 (1.6)

Five or more correct questions about telemedicine knowledge 53 (44.9) 22 (51.7)

Table 2 Self‑reported perception level of knowledge, utility, disadvantages and security of telemedicine among medical students and 
professionals. (n = 161)

* Fisher’s exact test

Self-reported perception items on telemedicine Medical students (n = 118) Physicians (n = 43) P-value*

Low
n (%)

Medium
n (%)

High
n (%)

Low
n (%)

Medium n (%) High
n (%)

Domain: Self-reported perception of telemedicine knowledge
 Item 1. How familiar are you with telemedicine? 40 (33.9) 63 (53.4) 15 (12.7) 18 (41.9) 19 (44.2) 6 (14.0) 0.543

 Item 2. To what extent are you familiar with the medical applica‑
tions of telemedicine?

48 (40.7) 63 (53.4) 7 (5.9) 19 (44.2) 20 (46.5) 4 (9.3) 0.587

 Item 3. To what extent are you familiar with telemedicine tools? 52 (44.1) 55 (46.6) 11 (9.3) 20 (46.5) 19 (44.2) 4 (9.3) 0.965

Domain: Self-reported perception of telemedicine utility
 Item 4. To what extent is telemedicine effective in reducing patient 
care costs in hospitals?

14 (11.9) 52 (44.1) 52 (44.1) 7 (16.3) 12 (27.9) 24 (55.8) 0.177

 Item 5. To what extent does telemedicine technology save physi‑
cians time?

19 (16.1) 34 (28.8) 65 (55.1) 3 (7.0) 17 (39.5) 23 (53.5) 0.217

 Item 6. To what extent does telemedicine technology provide bet‑
ter and faster medical care?

24 (20.3) 55 (46.6) 39 (33.1) 8 (18.6) 18 (41.9) 17 (39.5) 0.735

Domain: Self-reported perception of the disadvantages of telemedicine
 Item 7. To what extent does telemedicine technology jeopardize 
patient privacy?

39 (33.1) 58 (49.2) 21 (17.8) 25 (58.1) 14 (32.6) 4 (9.3) 0.018

 Item 8. To what extent does telemedicine technology reduce the 
efficiency of patient care?

33 (28.0) 66 (55.9) 19 (16.1) 20 (46.5) 21 (48.8) 2 (4.7) 0.040

 Item 9. To what extent does telemedicine technology increase 
medical malpractice?

36 (30.5) 55 (46.6) 27 (22.9) 23 (53.5) 17 (39.5) 3 (7.0) 0.010

Domain: Self-reported perception of security of telemedicine
 Item 10. To what extent should a framework be created to avoid 
breach of data confidentiality when using telemedicine?

13 (11.0) 44 (37.3) 61 (51.7) 3 (7.0) 9 (20.9) 31 (72.1) 0.072

 Item 11. To what extent does telemedicine technology require 
legal clarification for patients?

15 (12.7) 37 (31.4) 66 (55.9) 4 (9.3) 8 (18.6) 31 (72.1) 0.182

 Item 12. To what extent does telemedicine technology require a 
formulated and clear framework for accessing medical information?

16 (13.6) 36 (30.5) 66 (55.9) 4 (9.3) 10 (23.3) 29 (67.4) 0.486
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telemedicine compared to physicians. When we objec-
tively assessed the level of telemedicine knowledge, less 
than half of the medical students (n = 53,  44.9%) and 
more than half of the physicians (n = 22, 51.7%) answered 
five or more questions correctly.

Comparison with other studies
Regarding the utility of telemedicine, 104 (88.2%) medi-
cal students and 36 (83.7%) physicians had a medium 
or high perception that telemedicine reduces patient 
care costs. Likewise, 94 (79.7%) students and 35 (81.4%) 
physicians perceived medium or high that telemedi-
cine provides better and faster medical care. The previ-
ous studies conducted in physicians reported that most 
of the participants agreed that telemedicine could save 
time and money [8, 11, 21]. With respect to awareness of 
the security of telemedicine, a study carried out in medi-
cal students in Pakistan revealed that 87% agreed that 
an ethical framework regarding telemedicine should be 
developed [22]. In this study, 61 (51.7%) and 66 (55.9%) 
medical students had high perceptions about creating a 
framework to prevent breach of data confidentiality and 
to access medical information, respectively. The develop-
ment of such regulations will thereby increase confidence 

in the use of telemedicine among medical students and 
physicians and will contribute to its widespread use [23]. 
Regarding the implementation of a regulatory framework 
for telemedicine in Peru, in the 2015 report of the Eco-
nomic Commission for Latin America and the Caribbean 
(ECLAC) it was identified that Peru had a national tele-
health policy, but the service provided was informal [24]. 
In the context of the COVID-19 pandemic, between 2020 
and 2021 five regulations were established to strengthen 
and promote the implementation of telehealth compared 
to the eight regulations developed between 2005 and 
2019, prior to the pandemic, thereby highlighting the 
interest of the state in favoring its implementation [3]. 
Likewise, the Peruvian state identifies the need to regu-
late the competencies of health professionals, and thus, 
between 2021 and 2022 regulations have been established 
detailing a series of minimum competencies, highlighting 
one related to telehealth [25].

Concerning the self-reported perception of the dis-
advantages of telemedicine, one study reported that 
the physicians surveyed had a higher perception of the 
risk of breaching the privacy and security of patient 
data compared to students [14]. This is contrary to our 
results, which showed that students (n = 58, 49.2%) 

Table 3 Association between variables and percentage of correct answers among medical students and physicians (n = 161)

P‑value of Chi‑2 test
a Median and interquartile range
** P‑value of Mann–Whitney U‑test

Variables Medical students (n = 118) Physicians (n = 43)

% of correct answers P-value % of correct answers P-value

 < 50% of correct 
answers n(%)

 ≥ 50% of 
correct answers 
n(%)

 < 50% of correct 
answers n(%)

 ≥ 50% of 
correct answers 
n(%)

Agea 22 (20 to 24) 23 (21 to 24) 0.195** 28 (27 to 31) 31 (27 to 41) 0.146**

Sex 0.224 0.639

 Male 24 (63.2) 14 (36.8) 12 (52.2) 11 (47.8)

 Female 41 (51.2) 39 (48.8) 9 (45.0) 11 (55.0)

Training period (n = 117) 0.953

 Basics 16 (55.2) 13 (44.8)

 Clinics 48 (54.5) 40 (45.5)

Undergraduate telemonitoring (n = 117) 0.319

 No 54 (52.9) 48 (47.1)

 Yes 10 (66.7) 5 (33.3)

Have had formal training in telemedicine in 
graduate school (n = 41)

0.768

 No 16 (50.0) 16 (50.0)

 Yes 4 (44.4) 5 (55.6)

Have worked in the telemedicine area (n = 43) 0.137

 No 16 (57.1) 12 (42.9)

 Yes 5 (33.3) 10 (51.7)
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had a medium perception of risk to patient privacy, 
compared to physicians (n = 25, 58.1%) who had a low 
perception. Medical information cybercrime results in 
digitized data being misused and passed on to insur-
ance companies and corporations [14, 21]. Medical stu-
dents likely have a negative attitude towards this aspect 
because of their greater experience with digital health 
tools [14]. On the other hand, similar to our results, 
another study reported that most of the medical stu-
dents surveyed perceived that the probability of medi-
cal errors would be high when providing consultations 
through telemedicine [6]. Medical students are still 
likely to have a superficial understanding of the aspects 
of telemedicine and are also unfamiliar with health care 
using telemedicine [6]. Therefore, the participation of 
medical students in telemedicine services is important 
during their undergraduate training.

In relation to the evaluation of telemedicine 
knowledge, 44.9%(n = 53) of medical students and 
51.7%(n = 22) of physicians answered 50% or more of 
the questions correctly. This finding is somewhat simi-
lar to that of a study conducted in Ethiopia in which 
knowledge was assessed through 10 questions, reporting 
that only 37.6% of physicians answered half or more of 
the questions correctly [10]. However, in another study 
in India, 76% of physicians answered 50% or more of 11 
questions correctly [26]. Similarly, a study in Saudi Ara-
bia suggested that lack of training played a role in the 
fact that slightly more than half of the physicians had 
no experience with telemedicine tools, their applica-
tions, or medical technology [8]. However, in our study, 
there was no association between experience and previ-
ous training and the level of knowledge in telemedicine 
(p > 0,05). One explanation for this finding may be that 
despite working in the area of telemedicine, physicians 
do not receive the necessary lectures or meetings on 
telemedicine, resulting in insufficient knowledge about 
this service [6, 27]. It is also possible that, despite hav-
ing received previous training, physicians do not feel 
sufficiently trained in telemedicine, highlighting the 
importance of continuing to reinforce formal training 
programs [28]. Finally, this finding suggests that medical 
schools should promote and reinforce the implementa-
tion of telemedicine teaching programs in undergradu-
ate and medical specialty programs [28].

The COVID-19 pandemic has been a driver for the 
implementation of telehealth and it is estimated that 
the demand for this service will be greater in the com-
ing years in order to optimize resources, improve the 
effectiveness of medical care, improve compliance and 
help patients save time and money [21, 29, 30]. In addi-
tion, the importance of telemedicine in the management 
of diseases such as coronavirus or in a pandemic should 

also be emphasized as it ensures effective health care 
while maintaining social distancing measures [31, 32]. 
However, there are several limitations in the implementa-
tion of telemedicine in developing countries, especially in 
emergency situations [1]. Although telemedicine in Peru 
fulfilled a high number of medical care visits during the 
pandemic, there are still barriers to connectivity, financ-
ing, management, teaching, and supervision that hinder 
its mass use [3].

Training in telemedicine has been integrated into the 
undergraduate and postgraduate training of physicians 
[30, 33]. However, in Peru, most universities have not yet 
included telemedicine training in their formal curricula. 
This is reinforced by incomplete government actions in 
which training in this technology has only been declared 
a core competency. Moreover, there are no recommen-
dations about when and how these competencies should 
be taught. In addition, telehealth training during medi-
cal residency is not currently considered in most post-
graduated programs [3]. This lack of specificity about 
the teaching of telemedicine is reflected in the average 
percentage of each group that correctly answered more 
than five questions about knowledge. Thus, undergradu-
ate medical training should include training in the skills 
necessary to practice telemedicine [6, 34], as part of the 
medical school curriculum [35, 36]. To achieve this, tel-
emedicine training must be developed to ensure that 
almost all medical students have at least a basic under-
standing of the complex nature of telemedicine and its 
socioeconomic, cultural, legal, and ethical principles [6, 
37]. In addition, as described in the study by Thomas 
et  al., in order to promote the uptake of telehealth it is 
necessary for the workforce to be trained in order for it 
to be qualified to provide high-level care. Likewise, it is 
important to provide an optimal system with an inte-
grated network, which must be adapted to the needs of 
patients and, in this way, it will be the patients themselves 
who prefer telehealth [38].

Strengths and limitations
Some important limitations should be kept in mind 
when interpreting the results of the present study: 1) 
the sample size was not significant, thus, the results 
cannot be extrapolated to the entire population of phy-
sicians and medical students; 2) we cannot rule out 
true associations in our negative results because of 
the low statistical power; 3) By assessing self-reported 
perception of telemedicine domains and not practice 
in real scenarios, the results may have been overesti-
mated among physicians and medical students, as the 
latter group may have been more likely to complete the 
questionnaire due to recruitment through a virtual tel-
emedicine course.



Page 7 of 8García‑Gutiérrez et al. BMC Medical Education           (2023) 23:88  

Despite these limitations, the present study identifies 
perceptions among participants regarding the use of tel-
emedicine and, thus, provides an initial perspective for 
the design of telemedicine training programs. This study 
also serves as an important baseline for future studies in 
a larger population to gain insight into the awareness and 
perception of telemedicine.

Conclusion
In conclusion, among medical students and physicians 
have no significant differences were observed in terms of 
self-perceived knowledge, security or utility of telemedi-
cine. However, medical students have a higher self-per-
ception of the disadvantages of telemedicine. Regarding 
knowledge, almost half of the physicians and medical stu-
dents answered 50% or more of the questions correctly, 
but there was no association with experience and previ-
ous training in telemedicine.
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