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Abstract

Background and Aims: Telemedicine is the delivery of healthcare services from distance

using information and communication technology. It helps in overcoming the geographical

physical barrier, increasing access to the healthcare services. Telemedicine has been grow-

ing in Nepal, with several hospitals and medical organizations providing services since

2006. COVID-19 pandemic ignited significant interests in it, which previously remained

unnoticed, realizing its importance for the present and future. The objective of this study

was to evaluate the knowledge and attitude toward telemedicine among medical students

in Nepal.

Methods: An observational study among medical students in 19 medical colleges in

Nepal was performed from May to June using Google forms. The survey consisted of

27 questions including information on demography and telemedicine exposure, its

status in Nepal, interest, and plans for its future utilization.

Results: Of 146 total surveyed students, 77.4% (n = 113) provided their views

regarding telemedicine. Among students with knowledge of telemedicine, only

8.8% (n = 10) had attended some training. Only 6% (n = 4) of those who had

previously consulted through telemedicine labeled their experience as poor.

Exactly 88.5% (n = 100) were not satisfied with present telemedicine practices

and coverage and 43.4% (n = 49) were optimistic about using telemedicine in

future. Irrespective of location of medical colleges (Kathmandu Valley or outside)

or levels of study (preclinical or clinical), students had similar knowledge and atti-

tude regarding telemedicine.

Conclusion: The participants have good knowledge regarding the importance of tele-

medicine but only few of them are educated regarding its usage. Despite limited

exposure to telemedicine, participants advocate for expansion and wide use of tele-

medicine due to economy, technological advancement, and topographic diversities.

Internet, sense of reliability, privacy issue, and lack of proper curriculum seem to have

raised question on their positive attitude. Formal and structured education may

enable optimistic aspirants to integrate telemedicine skills with medical care delivery

with ease.
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1 | INTRODUCTION

Telemedicine is the use of electronic information and communication

technologies to provide and support health care when distance sepa-

rates the participants.1 It focuses on improving health outcomes by

overcoming geographical barriers. Remote regions around the world

face barriers in providing healthcare services, but recent advances in

technology have made telemedicine possible.2 Its popularity in

resource-poor countries has been rising lately.3-5 The use of telemedi-

cine has been constantly growing, with 44% increase in the years

2015 to 2019.6 During the first quarter of 2020, its use peaked by

50% in the United States compared with the same period in 2019.7

Nepal is a country with high Himalayas, green hills, and plain land.

As beautiful as the country is with diversities, the barriers created by

these diversities also prevail. This has not spared the healthcare

system either and the topography has made it difficult for the health

services to be accessible to every part of the country.8 Most of the

healthcare workers prefer to work in urban areas, causing a shortage

of healthcare services in the rural areas.9 Nepal also has inadequate

number of trained health professionals, leading to a low doctor-to-

patient ratio (0.7486 physicians per 1000 people in 2018).10 Further-

more, in the COVID-19 pandemic, when the country is under restrictive

measures such as physical distancing and even rigid lockdown, telemedi-

cine can be a promising solution for most of these barriers.11-13 The past

year has shown how beneficial telemedicine can be not just during the

times of emergency, but also in the new normal.14 Although there are

still challenges like digital literacy, infrastructure, and financing to be

faced to implement telemedicine in Nepal,15 it has shown considerable

promise to help the rural population both in Nepal and abroad.15,16 In a

country well known for its bureaucratic inefficiency, the prospect of

lower costs and smooth operations are catered by telemedicine.17

The younger generation has undoubtedly more expertise in technol-

ogy than the older generation and is regarded as the first generation of

“digital natives.”18 As medicine continues to incorporate technology into

the care of patients, it is important for medical institutions to expose the

students to the modalities of care they will be utilizing in the future and

to make them analyze and understand the merits and demerits of the

same. For this, it is essential to first assess how much of telemedicine the

future physicians know and have practiced. According to surveys per-

formed among medical students globally, most of them either remain

unfamiliar with telemedicine or have very limited understanding for the

same throughout their course of study.19-21 The more clinical experience

and education medical students have with telemedicine, the more posi-

tive their attitude on telemedicine becomes.19,21,22 In a cross-sectional

study performed in Austria, participants expressed moderate knowledge

of eHealth and telemedicine concepts.22 In a descriptive, questionnaire-

based survey done in France, 50.7% of students and residents were in

favor of telemedicine improving the patients' access to care, which may

be due to the high familiarity thanks to the extensive national medical

and non-medical media discussions that took place before and during

the release of the survey.19 Roughly two-thirds of all online-surveyed

students in United States were undecided whether to utilize telemedi-

cine in the future, which may be due to a deficit in the US medical

schools' curricula in telemedicine leading to students' inability to articu-

late well-informed opinions. This is supported by the fact that 86.5% of

students were never exposed to telemedicine.21 There is no available lit-

erature yet that explores the presence of telemedicine in Nepal's medical

curriculum, which makes it difficult to hypothesize the status of telemed-

icine knowledge and attitude in Nepali medical students. Similarly, no

such assessment measuring the knowledge and attitude of telemedicine

has been done among the students in Nepal.

Thus, this study is set out to evaluate the knowledge and attitude

of telemedicine in medical students of Nepal.

2 | METHODS

2.1 | Study design and settings

An online questionnaire-based survey was conducted from May

27, 2021, to June 21, 2021. The study population was a convenience

(non-probability) sample of medical students from all study levels (first to

fifth years) of Bachelor of Medicine and Bachelor of Surgery (MBBS)

from all 19 medical colleges of Nepal (n = 146), which helped to get a

comprehensive understanding of the scenario throughout the country.

The questionnaire was sent to participants via email. An informed con-

sent was obtained via written format on the internet from the partici-

pants prior to proceeding with the questionnaire. The survey could only

be filled once from a single email address, ensuring there was no double

entry. Name and email address of participants were not recorded, ensur-

ing anonymity. This descriptive cross-sectional study was approved by

Institutional Research Committee of Institute of Medicine (IOM) with ref-

erence number 428(6–11) E2077-078.

The students undertaking MBBS affiliated to any University in

Nepal were eligible to participate. The subjects unwilling to participate

were excluded from the study. This self-reporting nature of the study

likely introduced voluntary response bias and Hawthorne bias. Haw-

thorne bias is the change in behavioral performance of research par-

ticipants because they are aware of the observation, monitoring,

assessment, or of the research itself.23

2.2 | Questionnaire

Questionnaire was designed in an online survey platform, Google

Forms. Questions were developed by adaptations of previously
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published literature.19,21,22 The survey consisted of 33 questions

including demographic information (six items), information regarding

telemedicine knowledge and exposure (12 items), opinions on

telemedicine (12 items), and plans for future utilization (three items).

Demographic information included age, gender, permanent address,

level of study, medical college, and university of the respondents.

F IGURE 1 In your
understanding, which of the
following points describe
telemedicine?

TABLE 1 Students' response on
knowledge and exposure of telemedicine

Yes No Maybe/Do not Know Total
n (%) n (%) n (%) N (%)

Do you know any telemedicine programs conducted in Nepal?

Government 12 (10.6) 35 (31.0) N/A 113 (100)

Private 37 (32.7)

Both 29 (25.7)

Does your medical college hospital practice telemedicine?

30 (26.5) 30 (26.5) 53 (46.9) 113 (100)

Is telemedicine included in the curriculum of your university?

3 (2.7) 63 (55.8) 47 (41.6) 113 (100)

Have you attended any training regarding telemedicine?

10 (8.8) 103 (91.2) N/A 113 (100)

Have you ever consulted a doctor via telephone?

67 (59.3) 46 (40.7) N/A 113 (100)

Will you recommend telephone consultation to your relatives and close friends?

Regular 18 (26.9) 1 (1.5) N/A 67 (100)

Emergency 48 (71.6)

Do you know of any internet applications providing health services in Nepal?

42 (37.2) 71 (62.8) N/A 113 (100)

If so, have you used the app?

13 (31.0) 29 (69.0) N/A 42 (100)

Will you recommend this to your relatives and close friends?

Regular 7 (53.8) 1 (7.7) N/A 13 (100)

Emergency 5 (38.5)

Do you plan to use telemedicine in the future in your clinical career?

Occasionally 49 (43.4) 2 (1.8) 29 (25.7) 113 (100)

Frequently 33 (29.2)

Are you satisfied with the amount of usage of telemedicine in Nepal currently?

13 (1.5) 100 (88.5) N/A 113 (100)
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Binary questions and multiple-choice questions were used to assess

the knowledge, exposure, and plans for future use of telemedicine.

Under knowledge sub-domain, the prior knowledge of the students

regarding telemedicine was gauged with items 7 and 8 where stu-

dents were asked to choose multiple answers, of which 3 were true

and 2 were false. Items 9 to 20 measured the students' sources of

telemedicine knowledge and experience of using telemedicine. Under

attitude subdomain, the students' perspectives on the future use of

telemedicine were taken. Respondents' attitude toward telemedicine

were measured in items 23 to 33 on a five-point Likert scale, ranging

from 1 (strongly disagree) to 5 (strongly agree).

The survey was distributed via email to different student representa-

tives at different medical colleges, who forwarded it to the students of

their respective colleges via their own student email group channels

to complete it at their own convenience, which may have introduced sam-

ple selection bias. A pretest was performed on 15 participating students

prior to distributing the questionnaire to verify the comprehensibility of

the data collecting instrument. Informed consent was taken from all the

participants prior to the survey and confidentiality was maintained. The

number of responses from a single user was limited to one.

2.3 | Analysis

The data obtained from survey were entered in MS excel 2013 and

exported to SPSS 26 (IBM Corp. Released 2018. IBM SPSS Statistics

TABLE 2 Students' views on exposure to telemedicine

Very poor Poor Satisfactory Good Very good Total

Mean SDn (%) n (%) n (%) n (%) n (%) N (%)

Experience of consultation over telephone 0 (0.0) 4 (6.0) 28 (41.8) 30 (44.8) 5 (3.4) 67 (100) 3.54 0.725

Experience of Using Telemedicine App 0 (0.0) 1 (7.7) 6 (46.2) 5 (38.5) 1 (7.7) 13 (100) 3.46 0.776

Note: Students' views on exposure to telemedicine.

Abbreviation: SD, standard deviation.

TABLE 3 Students' views on telemedicine

Strongly disagree Disagree Neutral Agree Strongly agree
Mean SDn (%) n (%) n (%) n (%) n (%)

Telemedicine offers location-independent health services

6 (4.1) 9 (6.2) 30 (20.5) 60 (41.1) 8 (5.5) 3.49 0.937

Telemedicine reduces multiple diagnoses

4 (2.7) 30 (20.5) 44 (30.1) 31 (21.2) 4 (2.7) 3.01 0.911

Online health information improves patient knowledge

3 (2.1) 6 (4.1) 34 (23.3) 61 (41.8) 9 (6.2) 3.59 0.820

Quality of care is equal in telemedicine and face-to-face hospital visits

30 (20.5) 63 (43.2) 13 (8.9) 6 (4.1) 1 (0.7) 1.98 0.824

Telemedicine improves interaction between physicians and patients and enhances doctor-patient relationship

1 (0.7) 24 (16.4) 31 (21.2) 54 (37.0) 3 (2.1) 3.30 0.865

Telemedicine reduces healthcare costs and administration

1 (0.7) 3 (2.1) 18 (12.3) 76 (52.1) 15 (10.3) 3.89 0.686

Data security and privacy are guaranteed for electronically collected health data

5 (3.4) 22 (15.1) 52 (35.6) 33 (22.6) 1 (0.7) 3.03 0.839

Collecting health data via telemonitoring improves the holistic view of the patients

0 17 (11.6) 47 (32.2) 46 (31.5) 3 (2.1) 3.31 0.757

Telemedicine should replace nonessential real-time appointments

8 (5.5) 26 (17.8) 28 (19.2) 41 (28.1) 10 (6.8) 3.17 1.101

Telemedicine is essential in countries like Nepal

2 (1.4) 4 (2.7) 21 (14.4) 71 (48.6) 15 (10.3) 3.82 0.770

The medical education system of Nepal should include telemedicine in its curriculum

2 (1.4) 1 (0.7) 8 (5.5) 77 (52.7) 25 (17.1) 4.08 0.696

Note: Students' views on telemedicine.

Abbreviation: SD, standard deviation.
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for Windows, Version 26.0 (Armonk, New York: IBM Corp.) for statis-

tical analysis. Data were categorized according to the provincial

address of students, the area of their colleges (inside or outside

Kathmandu Valley), and the level of study (preclinical for first and

second years/clinical for third, fourth, and fifth years).

Descriptive statistics included means, SDs, and frequency distri-

butions. Fisher's exact test of independence was performed to evalu-

ate differences in the data of different categories. A statistically

significant difference was indicated by P-value < .05.

3 | RESULT

Of 146 people participating in the study, the average age of study

participants was 21.89 ± 1.415 years. More than half of the participants

were males, that is, 56.8% (n = 83). Participants from seven different

provinces, which were formed on September 20, 2015, according to the

Constitution of Nepal by grouping 77 districts, were included, consisting

of 17, 29, 56, 16, 19, 1, and 8 from the provinces 1, 2, 3, 4, 5, 6, and

7 respectively. The highest number of participants were from third year

TABLE 4 Students' views on telemedicine according to level of study

Strongly disagree Disagree Neutral Agree Strongly agree

Mean SD Pan (%) n (%) n (%) n (%) n (%)

Telemedicine offers location-independent health services

Preclinical 2 (7.7) 4 (15.4) 6 (23.1) 13 (50.0) 1 (3.8) 3.27 1.041 .502

Clinical 4 (4.6) 5 (5.7) 24 (27.6) 47 (54.0) 7 (8.0) 3.55 0.899

Telemedicine reduces multiple diagnoses

Preclinical 1 (3.8) 7 (26.9) 10 (38.5) 5 (19.2) 3 (11.5) 3.08 1.055 .166

Clinical 3 (3.4) 23 (26.4) 34 (39.1) 26 (29.9) 1 (1.1) 2.99 0.869

Online health information improves patient knowledge

Preclinical 1 (3.8) 2 (7.7) 8 (30.8) 11 (42.3) 4 (15.4) 3.58 0.987 .309

Clinical 2 (2.3) 4 (4.6) 26 (29.9) 50 (57.5) 5 (5.7) 3.60 0.769

Quality of care is equal in telemedicine and face-to-face hospital visits

Preclinical 10 (38.5) 10 (38.5) 4 (15.4) 2 (7.7) 0 (0.0) 1.92 0.935 .230

Clinical 20 (23.0) 53 (60.9) 9 (10.3) 4 (4.6) 1 (1.1) 2.00 0.792

Telemedicine improves interaction between physicians and patients and enhances doctor-patient relationship

Preclinical 1 (3.8) 4 (15.4) 5 (19.2) 15 (57.7) 1 (3.8) 3.42 0.945 .237

Clinical 0 (0.0) 20 (23.0) 26 (29.9) 39 (44.8) 2 (2.3) 3.26 0.842

Telemedicine reduces healthcare costs and administration

Preclinical 1 (3.8) 0 (0.0) 3 (11.5) 18 (69.2) 4 (15.4) 3.92 0.796 .462

Clinical 0 (0.0) 3 (3.4) 15 (17.2) 58 (66.7) 11 (12.6) 3.89 0.655

Data security and privacy are guaranteed for electronically collected health data

Preclinical 1 (3.8) 4 (15.4) 12 (46.2) 9 (34.6) 0 (0.0) 3.12 0.816 .924

Clinical 4 (4.6) 18 (20.7) 40 (46.0) 24 (27.6) 1 (1.1) 3.00 0.849

Collecting health data via telemonitoring improves the holistic view of the patients

Preclinical 0 (0.0) 2 (7.7) 10 (38.5) 11 (42.3) 3 (11.5) 3.58 0.809 .028 (P < .05)

Clinical 0 (0.0) 15 (17.2) 37 (42.5) 35 (40.2) 0 (0.0) 3.23 0.727

Telemedicine should replace nonessential real-time appointments

Preclinical 2 (7.7) 7 (26.9) 9 (34.6) 5 (19.2) 3 (11.5) 3.00 1.131 .265

Clinical 6 (6.9) 19 (21.8) 19 (21.8) 36 (41.4) 7 (8.0) 3.22 1.094

Telemedicine is essential in countries like Nepal

Preclinical 1 (3.8) 1 (3.8) 5 (19.2) 15 (57.7) 4 (15.4) 3.77 0.908 0.777

Clinical 1 (1.1) 3 (3.4) 16 (18.4) 56 (64.4) 11 (12.6) 3.84 0.729

The medical education system of Nepal should include telemedicine in its curriculum

Preclinical 2 (7.7) 0 (0.0) 2 (7.7) 15 (57.7) 7 (26.9) 3.96 1.038 .113

Clinical 0 (0.0) 1 (1.1) 6 (6.9) 62 (71.3) 18 (20.7) 4.11 0.559

Note: Students' views on telemedicine according to level of study.

Abbreviation: SD, standard deviation.
aP: P-value from Fischer's exact test.
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(n = 94), followed by first (n = 20). Second and fourth years had equal

number of participants (n = 14) and the least participation was from fifth

year (n = 4). There were 112 students from clinical level, whereas

34 were from preclinical level. The study participants were from four dif-

ferent universities of Nepal. Kathmandu University (KU) had the highest

number of participants (n = 64). Sixty-two students participated from

Tribhuvan University (TU), 11 from BP Koirala Institute of Health

Sciences (BPKIHS), and nine from Patan Academy of Health Sciences

(PAHS). Seventy-two participants were from the colleges located inside

Kathmandu Valley, whereas 74 were from colleges located outside the

Kathmandu Valley.

Among the participants, 22.6% (n = 33) answered that they had

never heard the terms “eHealth,” “telemedicine,” or “Health Mobile.”
From the 77.4% (n = 113) students who said that they had heard of

at least one of the above terms, 85.84% answered “It uses informa-

tion, communication and technology in disseminating health services,”

TABLE 5 Students' views on telemedicine according to area of college

Strongly disagree Disagree Neutral Agree Strongly agree

Mean SD Pan (%) n (%) n (%) n (%) n (%)

Telemedicine offers location-independent health services

Inktmb 3 (5.3) 4 (7.0) 12 (21.1) 32 (56.1) 6 (10.5) 3.60 0.961 .476

Outktmc 3 (5.4) 5 (8.9) 18 (32.1) 28 (50.0) 2 (3.6) 3.38 0.906

Telemedicine reduces multiple diagnoses

Inktm 2 (3.5) 13 (22.8) 23 (40.4) 15 (26.3) 4 (7.0) 3.11 0.958 .364

Outktm 2 (3.6) 17 (30.4) 21 (37.5) 16 (28.6) 0 (0.0) 2.91 0.859

Online health information improves patient knowledge

Inktm 2 (3.5) 4 (7.0) 18 (31.6) 29 (50.9) 4 (7.0) 3.51 0.869 .868

Outktm 1 (1.8) 2 (3.6) 16 (18.6) 32 (57.1) 5 (8.9) 3.68 0.765

Quality of care is equal in telemedicine and face-to-face hospital visits

Inktm 18 (31.6) 32 (56.1) 4 (7.0) 3 (5.3) 0 (0.0) 1.86 0.766 .389

Outktm 12 (21.4) 31 (55.4) 9 (16.1) 3 (5.4) 1 (1.8) 2.11 0.867

Telemedicine improves interaction between physicians and patients and enhances doctor-patient relationship

Inktm 1 (1.8) 16 (28.1) 15 (26.3) 23 (40.4) 2 (3.5) 3.16 0.941 .229

Outktm 0 (0.0) 8 (14.3) 16 (28.6) 31 (55.4) 1 (1.8) 3.45 0.761

Telemedicine reduces healthcare costs and administration

Inktm 1 (1.8) 3 (5.3) 9 (15.8) 38 (66.7) 6 (10.5) 3.79 0.773 .366

Outktm 0 (0.0) 0 (0.0) 9 (16.1) 38 (67.9) 9 (16.1) 4.00 0.572

Data security and privacy are guaranteed for electronically collected health data

Inktm 4 (7.0) 13 (22.8) 22 (38.6) 17 (29.8) 1 (1.8) 2.96 0.944 .302

Outktm 1 (1.8) 9 (16.1) 30 (53.6) 16 (28.6) 0 (0.0) 3.09 0.721

Collecting health data via telemonitoring improves the holistic view of the patients

Inktm 0 (0.0) 10 (17.5) 25 (43.9) 20 (35.1) 2 (3.5) 3.25 0.786 .618

Outktm 0 (0.0) 7 (12.5) 22 (39.3) 26 (46.4) 1 (1.8) 3.38 0.728

Telemedicine should replace nonessential real-time appointments

Inktm 5 (8.8) 17 (29.8) 10 (17.5) 18 (31.6) 7 (12.3) 3.09 1.214 .115

Outktm 3 (5.4) 9 (16.1) 18 (32.1) 23 (41.1) 3 (5.4) 3.25 0.977

Telemedicine is essential in countries like Nepal

Inktm 1 (1.8) 3 (5.3) 10 (17.5) 33 (57.9) 10 (17.5) 3.84 0.841 .555

Outktm 1 (1.8) 1 (1.8) 11 (19.6) 38 (67.9) 5 (8.9) 3.80 0.699

The medical education system of Nepal should include telemedicine in its curriculum

Inktm 2 (3.5) 0 (0.0) 5 (8.8) 36 (63.2) 14 (24.6) 4.05 0.811 .419

Outktm 0 (0.0) 1 (1.8) 3 (5.4) 41 (73.2) 11 (19.6) 4.11 0.562

Note: Students' views on telemedicine according to area of college.

Abbreviation: SD, standard deviation.
aP: P-value from Fischer's exact test (Inktm vs Outktm).
bInktm: College Inside Kathmandu Valley.
cOutktm: College Outside Kathmandu Valley.
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21.24% said “Exchange of information between doctors to provide

healthcare is considered telemedicine,” and 34.51% described it as

“The remote delivery of healthcare services,” all 3 of which were cor-

rect responses. See Figure 1 for more details.

Of 113 students, 26.5% (n = 30) said that telemedicine was prac-

ticed in their medical college hospital, 26.5% (n = 30) said it was not

practiced, whereas 46.9% (n = 53) were unaware. When compared

between universities, TU and KU showed similar percentages of stu-

dents whose answers were “Yes” (25.5% vs 20.5%), “No” (29.4% vs

31.8%), or “I don't know” (45.1% vs 47.7%). (Table 1) Of 113 students,

2.3% (n = 3) said that telemedicine was included in their curriculum,

which when analyzed according to universities, consisted of 1 (2%) in

TU, 2 (4.5%) in KU, while 0 from BPKIHS and PAHS (Table 1). Among

students with some knowledge of telemedicine (n = 113), only 8.8%

(n = 10) had attended some training regarding telemedicine (Table 1).

Of 113 students, 59.3% (n = 67) had previously consulted a phy-

sician via telephone, whereas 40.7% (n = 46) had not (Table 1). The

experience among those who had consulted before was measured,

where 94% rated their experiences as satisfactory or better, with a

mean Likert scale satisfaction score of 3.54 (Table 2). Also, of the

67 students with experience, 26.9% (n = 18) said they would recom-

mend regular telephone consultation to their relatives and close fri-

ends (Table 1).

Of 113 students, 37.2% (n = 42) knew about internet applications

providing health services in Nepal, out of which only 31.0% (n = 13)

had used the app (Table 1).

The experience of those who had used the applications before

was measured (Table 2). Also, 53.8% (n = 7) of the 13 said they would

recommend regular use of those applications (Table 1).

Regarding the usage of telemedicine in their future clinical career,

out of 113 students questioned, 43.4% (n = 49) planned to use it

occasionally, 29.2% (n = 33) planned frequent usage, 1.8% (n = 2) did

not intend to use it at all, whereas 25.7% (n = 29) were undecided.

Also, regarding their satisfaction with the amount of usage of tele-

medicine in Nepal, currently 88.5% (n = 100) of them were

unsatisfied (Table 1).

Of the 113 students who had heard about telemedicine, 41.1%

(n = 60) agreed that telemedicine offers location-independent services

(3.49 ± 0.937). Also, 30.1% (n = 44) were neutral on reduction of multi-

ple diagnoses, while 52.7% (n = 77) agreed that medical education in

Nepal should include telemedicine in its curriculum (4.08 ± 0.696). See

Table 3 for more details.

Of the preclinical students, 42.5% (n = 11) agreed (3.58 ± 0.89)

that collecting health data via telemonitoring improves the holistic

view of the patients, while 43.5% (n = 37) from clinical were neutral

in response (3.23 ± 0.727) (P = .028). However, the responses to

other views were quite similar regardless of the level of study in

MBBS (Table 4).

Comparing first- and fourth-year students, it was found that more

percentage of fourth-year students were provided with training

regarding telemedicine (n = 3, 30%) than first-year students (n = 1,

6.7%). It was also seen that the same percentage of first-year students

and fourth-year students (80% each) planned to use telemedicine in

the future, with just 1 (6.7%) first year and no fourth-year students

unwilling to do so. All students from final year (n = 4, 100%) had

heard about telemedicine, while 25% of first-year students (n = 5)

had never heard about telemedicine. The students of fourth year

agree more to telemedicine replacing non-essential real-time appoint-

ments than the first-year students. The majority of students from

each year feel a need to include telemedicine in the curriculum of

Nepali medical education, consisting of 13 (86.7%) in first year,

9 (81.8%) in second year, 67 (91.8%) in third year, 9 (90%) in fourth,

and 4 (100%) in fifth year.

Irrespective of location of medical colleges (Kathmandu Valley or

outside valley), students had similar knowledge and attitude regarding

telemedicine (Table 5).

4 | DISCUSSION

This study, with the purpose of measuring the knowledge and attitude

level of telemedicine in medical students, is the first of its kind in

Nepal. The number of students who had heard of telemedicine

(77.4%) was quite satisfactory, considering telemedicine is not yet uni-

versal and is still in a fledgling state in the country. The level of under-

standing of telemedicine among the students who had heard of it can

be deemed as better than average. However, the percentage of stu-

dents who did not consider telemedicine to be “remote delivery of

healthcare services” or “exchange of information between doctors to

provide healthcare”13 was relatively lower, which is understandable

due to the low number of students having attended any sort of tele-

medicine training in their careers so far (8.8%). This figure was similar

to the results of studies from the United States and France.21,24 The

COVID-19 pandemic would have undoubtedly shifted the perspective

toward telemedicine,13,16,25 and it would be interesting to see how

these statistics evolve in the post-pandemic world.

The level of awareness of the participants regarding government

telemedicine programs in comparison to private programs was lower.

The discontinuation of government telemedicine services due to apathy

of the agencies under the health ministry may be a major reason.26

Majority of the participants said that they were not satisfied with the

amount of usage of telemedicine in the country currently. While the

government services have lagged behind, on the flipside, the COVID-19

pandemic has resulted in promotion of various private telemedicine ser-

vices, none more so than via picturesque infographics on various social

media platforms, which has resulted in more than half the participants

being aware of private telemedicine services. The number of students

implying that telemedicine is included in their curriculum is almost nil,

with the highest percentage being only 4.5% in KU. Although the curric-

ulum of all undergraduate medical colleges under a single university is

uniform, some individual colleges might have introduced telemedicine

training programs, which led to a few students answering that telemedi-

cine is included in the curriculum. This damning figure more or less con-

firms that the medical students in this country are devoid of receiving

any sort of formal telemedicine education before they are thrust into

their clinical practice. The comparison of responses between the groups
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of students in preclinical and clinical levels was performed to find out if

there are any increments in the telemedicine experience of students at

different levels of the medical curriculum. Also, the attitude of students

could be gauged when they transition from classroom schooling to bed-

side teaching. The absence of telemedicine exposure to undergraduate

medical students is further evidenced by the results in Table 4, showing

no significant difference in the views regarding telemedicine between

medical students of preclinical and clinical levels. This suggests that the

attitude of students toward telemedicine does not change between pre-

clinical and clinical level students. Introducing telemedicine courses to

the curriculum can help in transforming opinions toward it when stu-

dents reach clinical level of their study. This is certainly an issue that

desires being addressed immediately, especially as the pandemic shows

no signs of ending any time soon. Given the essential need for early clin-

ical experiences to help medical students cultivate their skills, it follows

that early implementation of telemedicine training at the undergraduate

level will prepare future physicians for the telemedicine universe.27

There is unbalanced distribution of skilled health workers in Nepal9 and

on top of it, seven medical colleges are clustered inside Kathmandu

while all other colleges are the standalone medical college in their

respective cities. Thus, the comparison between views of students

studying in colleges inside Kathmandu and outside Kathmandu was

done, but there were no significant differences between the two com-

parison groups. Again, the lack of telemedicine exposure and training

could have led to the students being accustomed to the traditional

healthcare delivery and unhinged by the potential of telemedicine

regardless of the differing context of the location of their medical

colleges.

A decent number of students had consulted a doctor over a tele-

phone before (59.3%). A mean satisfaction rating of 3.54 among people

who have consulted doctors over a telephone suggests that when

applied, people have been quite satisfied with their telemedicine con-

sultations and this bodes well for a promising future for telemedicine. It

is supported by the fact that all but one of the participants were happy

enough to recommend to their relatives and close friends to use the

service. Although mobile telemedicine application usage was slightly

lower, the satisfaction remained similarly encouraging, with the usage

very likely to see a surge in the smartphone era.28 Regarded as the first

generation of “digital natives,”18 this has translated to almost three-

fourths of medical students planning to use telemedicine in some

capacity in their clinical careers. Even among the rest, there were far

fewer students who flat out rejected to use telemedicine in the future

rather than those who were undecided. With proper facilities of expo-

sure and training, those on the fence can gain confidence and satisfac-

tion to carry out healthcare efficiently via telemedicine.29-31 The

association of job satisfaction with the use of telemedicine can also be

a significant element to add to the list of benefits.32 Regardless, there is

an indisputable argument that the medical education system of Nepal

should include telemedicine in its curriculum, with a Likert scale mean

of 4.08 obtained among the participants' answers.

The importance of telemedicine is further emphasized and there

are compelling arguments that show why the participants agreed that

telemedicine should be applied in a country like Nepal. The potential

reduction in healthcare costs and administration is likely to be a huge

factor in consideration and this is evidenced by the general agreement

that telemedicine reduces healthcare costs (Table 3). It has the poten-

tial of being beneficial in low-income countries like Nepal since it

addresses the health problems of rural people who have difficulty in

accessing healthcare services, and participants were seen to agree that

telemedicine does provide location-independent services.2 It is demon-

strated that telemedicine use leads to timely access to health informa-

tion, such as administrative and patients' records, diagnosis, and

treatment profile records.33 On top of it, the possibility of avoiding

hours of queuing for a medical consult, particularly in the current

pandemic world, is a necessity rather than a luxury.34

Doctor-patient relationship is under the microscope more than

ever, especially in Asian countries, and miscommunications between

doctors and patients is thought to be a common precursor.35 So, it

was quite agreeable that doctor-patients interactions could be

improved with the use of telemedicine, as shown by the Likert scale

mean of 3.30 obtained among the participant responses (Table 3).

Also, with improved access to online information, patient knowledge

on their disease can be improved so that medical counseling can

become smoother. Confidentiality and security remain very important

cogs in the wheel of health care regardless of the mode of service,

and thus it is justifiable that there are worries when data are shared

and stored in the internet.28,36,37 Although the concerns about data

security and privacy were not particularly evident among medical

students in this study, it will be fascinating to gauge the opinions of

the patients and their caretakers on this matter as the technology

becomes more and more ubiquitous.

Although these results unequivocally encourage the development

of telemedicine in the country, the extent of its use remains a differ-

ent conversation altogether. Among the participants with experience

of consulting doctors over the phone, only 26.9% said that they would

recommend it for regular appointments, suggesting that real-time con-

sultations are still preferred unless in cases of emergency, consistent

with other available literature.38 Telemedicine should not be practiced

as a substitute for conventional in-person care but as a complemen-

tary service where traditional in-person care is not feasible, accessible,

or affordable. In numerous instances, clinical conditions of the patient

may require higher detail of attention and may not be suitable via

telemedicine. This is further elaborated by the general disagreement

to the argument that quality of care is equal in telemedicine and face-

to-face hospital visits (Mean = 1.84), and this opinion seemed con-

stant regardless of the geographical location of medical colleges.

5 | CONCLUSION

Through this study, efforts were made to measure the knowledge and

attitude of telemedicine in medical students in Nepal for the first time.

The results of this study suggest that although many students had

heard of telemedicine before, most of them had not been exposed to

formal telemedicine training and wanted to see it being included in

the curricula. As a result, attitudes toward telemedicine hardly
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differed between students studying in different levels of medical col-

lege or different universities. With many upsides of telemedicine

application in the context of a country like Nepal, on top of its useful-

ness during the COVID-19 pandemic, it will be beneficial to introduce

telemedicine training to students and apply it in clinical practice.

5.1 | Limitations

This study only gauges the opinion of medical students regarding tele-

medicine, and it is important to evaluate the views of the healthcare

recipients since they form the other half of doctor-patient relation-

ship. As the questionnaire of our study was disseminated via the inter-

net, it may have shown sample selection bias toward the students

with internet access. The number of students from each medical col-

lege and years of study was not uniform. The difference in number of

students in comparison groups was due to non-probability sampling

causing unequal distribution. Due to it being an online questionnaire,

the results may have shown voluntary response bias and Hawthorne

bias. Hawthorne bias can be reduced by conducting offline surveys in

natural settings restricting the use of sources of information.
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