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Introduction: Telemedicine is a developing
technology in the Indian healthcare sector. The
success of any new technology depends on factors
such as knowledge, perception, and willingness
of users and professionals to engage it. This study
assessed the knowledge, perception, and willingness
of healthcare students to use telemedicine.

Materials and methods: A cross-sectional
survey was conducted among healthcare
students from May 10, 2020 to June 30,

2020 in India. In this study, there were 428
individuals selected using Non-Probability
Convenience Sampling and were approached
through online Google Forms. The pretested

study questionnaire that administered had
four parts: demographic details, willingness,
perception, and knowledge level. Data analysis
was performed using Statistical Package for
the Social Sciences (SPSS) version 25.

Results: Out of the total study population,

40% were male and 60% were female.
Forty-three percentage of the total population
reported insufficient knowledge of telemedicine,
and 52.1% had insufficient knowledge about

its application. However, 90.9% viewed
telemedicine as a viable approach, and

they were willing to use telemedicine and
integrate it in their practice in future. It
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was determined that perception toward
telemedicine influenced willingness for
adopting in their careers.

Conclusion: Even though each participant’s
knowledge and awareness were limited, the
majority of individuals reported positive perception
and willingness toward using the telemedicine in
their career. Thus, it is essential to build proper
and effective communication channels and
awareness among students, professionals, and
users for telemedicine to succeed in India.

INTRODUCTION

As per the American Telemedicine Association
(ATA), “Telemedicine is the natural evolution

of healthcare in the digital world.”" 1t literally
means “healing from distance,” which is often
used as an umbrella term that consists of
healthcare delivery, in addition to education,
research, health surveillance, and promotion.?
Telemedicine offers a new method of providing
healthcare services across different geographical
areas and is used to facilitate accessibility of
healthcare services to people who do not have
access to such services in their residential areas.
The benefits provided by telemedicine include: (1)
increase in healthcare accessibility; (2) reduction
in overall healthcare costs to the individual; (3)
real-time referrals to emergency care to avoid
complications; and (4) provision of higher quality
care.* Globally, many hospitals, large healthcare
systems, health insurance companies, and federal
governments are turning toward the use of
telemedicine to provide healthcare solutions with
the support of newer technologies such as Internet
of Things, fast internet bandwidth, artificial
intelligence, and gadgets that allow physician to
measure pulse rate, oxygen, temperature, and even
chest X-rays through internet.>*

India with its huge population has a major
shortage of physicians and specialists,

geographic maldistribution of primary
healthcare services, overcrowding of patients in
public tertiary services, and high out-of-pocket
expenditure, all leading to deficit between
demand and supply of healthcare services in
real time. As per the World Health Organization
(WHO), the doctor—population ratio should be
1:1,000, while the current doctor population
ratio in India is only 0.62:1,000.

There are 279,588 beds in rural hospitals and
431,173 beds in urban hospitals, with 70% of the
population of India still living in rural area,’
which stands for 1.3 beds per 1,000 population,
as compare with WHO criteria of 3.5 beds per
1,000 population.® The availability of beds in
government hospital is significantly low.
Moreover, lack of adequate ventilators, personal
protection equipment, and spread of infection
among healthcare workers complicate the
situation causing imbalance between demand and
supply of direct one-to-one healthcare services.

Globally, it has been brought to light that
maintaining social distance (restricting physical
contact to a bare minimum) among individuals,
be it a physician or a patient, is the best strategy
to avoid the spread of the infection. This can be
realized through virtual contact between doctor
and patients through telemedicine. It can also help
in reducing overcrowding in hospitals, burdened
with patients who are infected with COVID19.?

In India, adoption of telemedicine has been very
slow. Government of India in 1999 initiated a
pilot project called “Development of
Telemedicine Technology.” As a part of the
project, a telemedicine application called
“Sanjeevani” has been launched, which enables
providing consultations in pathology, radiology,
and cardiology.'’ Indian Space Research
Organization (ISRO) has created a network
through geo-satellites to connect super-specialty
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hospitals with rural and remote hospitals of
Jammu & Kashmir, Andaman & Nicobar Islands,
and Lakshadweep, allowing thousands of patients
to have consultations with medical experts.'!

Other major government initiatives established
using standardized telemedicine practice
guidelines through the Department of
Information Technology, National Telemedicine
Task Force by the Health Ministry, in 2005,
include the international projects such as Pan-
African eNetwork Project and South Asian
Association for Regional Co-operation (SAARC)
Telemedicine Network Project.!

Telemedicine implementations through private
organizations such as Apollo Hospital in Andhra
Pradesh (first of its kind in India), Rabindranath
Tagore International Institute of Cardiac Sciences
(RTIICS), Arvind Eye Care, Narayana Hirudalaya,
Shankara Nethralaya, and government medical
institutes such as All India Institute of Medical
Sciences (AIMS), Post Graduate Institute (PGI)
Chandigarh, and Sanjay Gandhi Postgraduate
Institute of Medical Sciences (SGPGIMS)
Lucknow are notable mentions in the country.!?-1¢
The interventions are mainly focused on the
domains of radiology, ophthalmology, pathology,
and cardiology. Telemedicine has been found to be
an excellent via media to reach out to patients and
affected individuals during natural disasters and
emergencies like tsunami.!’

Keeping in view of the expanding growth of
telemedicine worldwide and pandemic situation
in the country, the Government of India on
March 25, 2020 issued an amendment to Indian
Medical Council 2002 a Code of Conduct to
regulate telemedicine in India.'® This has
provided the much-needed legal status to the
practice of telemedicine in the country. Most of
the telemedicine projects being implemented so
far are pilot based, and few are scaled to robust

projects in daily use. Along with technology,
financing, organization policies, regulation
framework, and infrastructure influence the
success of telemedicine projects, which are
primarily influenced by the adoption behavior of
the providers, as well as the patients.

Earlier studies have shown that insufficient
knowledge, lack of skills and training, and
resistance to change are some of the important
barriers for the adoption of telemedicine among
healthcare professionals.? In an article related to
unintended consequences of telehealth, the
authors, who are the members of the International
Medical Informatics Work Group on Telehealth,
identified the administrative, technical, clinical,
and personal issues as barriers while using
telemedicine.!” Adequate and proper knowledge
about the benefits and capabilities of telemedicine
can enhance the willingness to adopt and change
the attitude toward telemedicine interventions. '
Though the barriers to adoption are associated
with provider or physician experience in
understanding the telemedicine space in its
entirety, its benefits and uncertainties, and legal
requirements by the healthcare students (clinical
and nonclinical) will go a long way in helping
them to adopt telemedicine and implement it
successfully in their professional work.

The current pandemic situation globally has
pushed the healthcare providers and patients to
seek alternate forms of communication through
internet, social media, and telephone, to avoid
the spread of infection. This trend of use of
technology is here to stay, and one can see the
signs of its ubiquitous growth in the past few
months. India too is caught up in this wave of
change in the healthcare environment, and both
government and private sectors are vigorously
taking steps by promoting innovations,
development of new applications and platforms,
policy changes, education, and advocacy
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activities. It is important to understand the
emerging healthcare professionals’ (students)
perception, knowledge, and awareness of
telemedicine for designing, developing, and
implementing capacity-building initiatives.?!
Although there are studies that try to explore the
perception of students toward telemedicine,?>??
there are not many studies available in the
country.?* Hence, the current study is a step
toward bridging this gap by exploring the
knowledge, perception, and willingness about
telemedicine among the healthcare students
studying in private organizations (medical and
allied health institutes).

METHODS

Study Design and Setting

A cross-sectional study was undertaken among
healthcare students undergoing medical and
allied healthcare degrees to assess the attitude,
knowledge, and willingness to adopt
telemedicine in their professional life. The
study was conducted from May 10, 2020 to
June 30, 2020 through an online survey.
Healthcare students who were unwilling to
participate were excluded.

Sample Size and Procedure

The sample size for this study was calculated
using Cochran formula with 95% confidence
interval (CI), and a proportion of telemedicine
knowledge and attitude of 50% since there is no
previous study done in the same population in
this country, with a relative precision to be 5% at
a 10% nonresponse rate. Accordingly, the sample
size was calculated as 422. This was rounded off
to 430 as the final sample size.

Z2
n="1 (1)
where 7 is the sample size, Z is the statistic for
level of confidence (Z = 1.96), p is the expected
proportion of knowledge about telemedicine in

the target population (p = 50%), and d is the
precision (d = 0.05).

n=1.96(0.5) (0.5)
=384 )

(0.05) (0.05)

Anticipated nonresponse rate of 10% = 38, and
a total sample size (384 + 38 = 422) rounded off
to 430.

A Non-Probability Convenience Sampling
method was adopted to recruit participants for
this study. Healthcare students (medical and
nonmedical) in the age limit of 18-35 years were
the target population.

Since the country is in the lockdown phase,
instead of direct survey, an online-based survey
was designed. The tool used for data collection
was a structured questionnaire administered
online through Google Survey. A link to Google
form was circulated through various social
networks, which also included a brief
introduction to the study, its purpose, and
consent form. Only students who agreed to

fill the consent form were allowed to undergo
the survey. No personal identification was
collected.

Study Tool and Analysis

Data were collected by using structured self-
administered questionnaire designed for the
study. The study questionnaire was designed and
modified on the basis of previously published

research articles!-2

and evaluated by two experts
in the field. The questionnaire consists of four

parts as follows.

Part 1 consisted of sociodemographic
information of the participants (four items):
gender, age, education (medical and nonmedical),
and location (rural and urban).
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Part 2 consisted of questions related to knowledge
of the healthcare students about telemedicine
(five items), rated based on a 5-point Likert scale
(“1 =very low” to “5 = very high”). The
respondents can score a minimum of 5 and
maximum of 25. The questions are “To what
extent are you familiar with telemedicine (process
and benefits)?,” “To what extent are you familiar
with telemedicine applications and platforms
within country?,” “To what extent are you familiar
with use of telemedicine outside country?,” “To
what extent are you familiar with recent released
guidelines of telemedicine in the country?,” and
“To what extent do you participate in conferences
and webinars related to telemedicine?”

Part 3 investigated the perception of the students
toward telemedicine (five items). These include
“Telemedicine is a viable approach for providing
comprehensive healthcare to the patient,”
“Telemedicine enables adoption of technology in
healthcare,” “Telemedicine saves time and
reduces effort (work-load),” “Telemedicine helps
in reducing cost of service,” and “There are
existing telemedicine applications in the country
that can be easily adopted.”

Part 4 assessed the willingness of the students to
adopt telemedicine in their professional career
(six items). The questions include “Will you use
telemedicine applications for consultation?,”
“Will you refer and advise telemedicine
interventions to your peers and friends?,” “Will
you ever include or practice telemedicine in your
practice to provide patient care?,” “Are you
willing to pay for telemedicine applications,”
“Are you willing/open to consult colleagues
through video conferencing regarding patient?,”
and “Are you willing to integrate telemedicine
with existing system to providing care?”

Both parts 3 and 4 are assessed through
dichotomous variables “Agree” (score = 1) and

“Disagree” (score = 0). Each respondent can
score a minimum of 0 and a maximum of 5 in
perception and a minimum of 0 and a maximum
of 6 in willingness to adopt.

In this study, the average score of 5 (50%) from
the 10 questions was used as a cut-off point to
determine the perception toward telemedicine.
The mean perception score less than 5 (50%) was
labeled as low perception toward telemedicine,
and more than average score of 5 (50%) was
labeled as good perception toward telemedicine.

Data analysis was done using the Statistical
Package of Social Science (SPSS) software
version 25. Data were first extracted into Excel
spreadsheets and then fed into IBM SPSS.
Descriptive statistics such as frequency and
percentage were used to express various
parameters and for the comparison of categorical
data. Chi-square test was used, and p value <0.05
was considered statistically significant. Pearson’s
correlation was used to determine the association
between knowledge, perception, and willingness,
and, with a p value of <0.001 was considered
statistically significant.

Ethical Considerations

The current paper is based on the summer
training assignment by student authors. The
participants were provided details of the study
objectives and purpose. A consent form was the
first part of the self-administered online tool. In
order to maintain anonymity, only those who
provided consent electronically (without
revealing the personal details) were allowed to
access the rest of the tool. No personal
identification details such as contact number,
address, name, and email details of the
participants were collected. The subjects did not
belong to vulnerable group (more than 18 years
of age, nonpregnant/lactating, non-tribal, and
non-vulnerable section of the society). Based on
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these criteria, the study was exempted from IRB
(investigational review board) review.

RESULTS

A total of 430 subjects were approached through
email and social media. Only two refused to sign
the consent form and were excluded. The final
completed responses were received from 428
respondents. Out of these, 40% were men and
60% were women. The mean age of the study
participants was 24.7 + 3.3 years. Nearly 51.4%
respondents were undergoing undergraduate
medical degrees (MBBS, BDS, BAMS, BHMS,
BUMS, and nursing). The rest (48.6%) were
from nonclinical courses (MPH, MHA, MBA in
health and hospital management, and other allied
medical science courses). Almost all the students
(90.4%) hailed from urban areas, while 9.6% of
respondents were from rural areas. The socio-
demographic details of the respondents are
represented in Table 1.

One major finding of the study is that 43% of
study participants had insufficient knowledge

Table 1. Socio-demographic characteristics of
the study participants (N = 428)

Characteristics N %
Age in years (mean % 24.17+3.29
standard deviation)

18-25 years 295 68.9
26-35 years 133 31.1
Gender

Female 256 59.8
Male 172 40.2
Course

Clinical 220 51.4
Nonclinical 208 48.6
Location

Rural 41 9.6
Urban 387 90.4

about telemedicine, while 38% had average and
18.9% had high knowledge about telemedicine.
Here, knowledge regarding telemedicine refers to
basic awareness regarding telemedicine process
and its benefits to healthcare. When enquired
about awareness to telemedicine, only 15.7% had
fairly good or high knowledge, and nearly 52.1%
had insufficient knowledge. Very few attended
webinars or conferences related to telemedicine
(13.1%) and were aware of the new telemedicine
guidelines (14.7%). Awareness and familiarity
among the students regarding the adoption of
telemedicine in countries other than India was
also low (60.3%) (Table 2).

Knowledge related to telemedicine and its
application were analyzed with respect to the
level of education. Based on the nature of the
degree course (clinical vs. nonclinical), there was
significant difference among knowledge about
telemedicine and its applications within the
country (Table 3).

Students undergoing clinical degrees seem to be
overall more aware of telemedicine than students
undergoing nonclinical degrees. Within each
group of students, the number having high
knowledge related to telemedicine was very low
(16.8%—clinical and 21.2%—nonclinical).
Greater percentage of clinical students reported
attending webinars/conferences related to
telemedicine compared with nonclinical students.
There was no significant difference among clinical
and nonclinical students regarding awareness to
telemedicine guidelines and telemedicine adoption
in countries other than India.

On analyzing the influence of gender on
knowledge regarding telemedicine, awareness
related to national and international telemedicine
applications, and frequency of attending
telemedicine webinars were slightly more
among female students than male students.
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Table 2. Overall knowledge of the healthcare students about telemedicine and telemedicine applications

Questions No. of students, NV (%)

Total students = 428 Low (V;) Average (V, Avg.) High (V)
Knowledge about telemedicine 184 (43) 163 (38.1) 81 (18.9)
Knowledge related to telemedicine applications within 223 (52.1) 138 (32.2) 67 (15.7)
country

Frequency of attending webinar and conferences 279 (65.2) 93 (21.7) 56 (13.1)
Awareness and knowledge of current guidelines of 272 (63.6) 93 (21.7) 63 (14.7)
telemedicine

Familiarity with the use of telemedicine in other countries | 258 (60.3) 111 (25.9) 59 (13.8)

Table 3. Influence of education on knowledge about telemedicine
Questions

Clinical courses Nonclinical

NV [%]) courses (IV [%])
Knowledge about Low (N=184) 113 (26.4) 71 (16.6)
telemedicine Average (N=163) 70 (16.4) 93 (21.7) 13.111 |0.001*
High (N=281) 37 (8.6) 44 (10.3)
Knowledge related to Low (N=223) 133 (31.1) 90 (21)
telemedicine applications | Average (N = 139) 58 (13.6) 80 (18.7) 12.681 |0.002*
within country High (N = 67) 29 (6.8) 38 (8.9)
Frequency of attending Low (N=279) 154 (36) 125 (29.2)
webinar and conferences | Average (N = 93) 37 (8.6) 56 (13.1) | 6.636 | 0.036*
High (N =56) 29 (6.8) 27 (6.3)
Awareness and knowledge | Low (N =272) 135 (31.5) 137 (32)
of current guidelines of Average (N = 93) 46 (10.7) 47 (11) 3.263  [0.196
telemedicine High (N = 63) 39 (9.1) 24 (5.6)
Familiarity with use of Low (N =258) 136 (31.8) 122 (28.5)
telemedicine in other Average (N=111) 57 (13.3) 54 (12.6) 0.929 ]0.629
countries High (N=59) 27 (6.3) 32(7.5)
*Significant at p < 0.05.

Based on Chi-square test, age had no influence

on the level of knowledge related to telemedicine

among healthcare students regarding

telemedicine.

as a viable source for providing healthcare
services in the country. Overall, 93% of
respondents reported that they think technology
has a viable role to play in healthcare sector (p <
0.05), and 90.1% of the study participants

Students, by gender and age, (Table 4, 5) queried
regarding their perception related to telemedicine

perceived telemedicine as a practical approach for
providing care to patients (p < 0.05). There were
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Table 4. Influence of gender on knowledge about telemedicine

Questions Levels Female (V [%]) Male (V [%]) X D

Knowledge about Low (N =184) 104 (24.3) 80 (18.7)

telemedicine Average (N=163) 102 (23.8) 61 (14.3) 1.471 | 0.479
High (N=281) 50 (11.7) 31(7.2)

Knowledge related to Low (N=223) 125 (29.2) 98 (22.9)

telemedicine applications | Average (N = 138) 93 (21.7) 45 (10.5) 4.875 | 0.087**

within country High (N = 67) 38 (8.9) 29 (6.8)

Frequency of attending Low (N =279) 162 (37.9) 117 (27.3)

webinar and conferences | Average (N = 93) 66 (15.4) 27 (6.3) 7.412 | 0.025%
High (N = 56) 28 (6.5) 28 (6.5)

Awareness and knowledge | Low (N =272) 161 (37.6) 111 (25.9)

of current guidelines of Average (N=93) 60 (14) 33(7.7) 1.375 | 0.503

telemedicine High (N = 63) 35(8.2) 28 (6.5)

Familiarity with the use Low (N =258) 149 (34.8) 109 (25.5)

of telemedicine in other Average (N=111) 76 (17.8) 35(8.2) 5213 | 0.074%*%*

countries High (N = 59) 31(7.2) 28 (6.5)

*Significant at p < 0.05. **Significant at p < 0.01.

Table 5. Influence of age on knowledge about telemedicine

Questions Levels 18-25 years 26-35 years X P
(n [%]) (n [%])
Knowledge about Low (N =184) 129 (30.1) 55 (12.9)
telemedicine Average (N =163) 110 (25.7) 53 (12.4) 0.280 | 0.869
High (N=281) 56 (13.1) 25(5.8)
Knowledge related to Low (N=223) 161 (37.6) 62 (14.5)
telemedicine applications | Average (N = 138) 87 (20.3) 51 (11.9) 3.391 1 0.184
within country High (N = 67) 47 (11) 20 (4.7)
Frequency of attending Low (N=279) 197 (46) 82 (19.2)
webinar and conferences | Average (N = 93) 57 (13.3) 36 (8.4) 3.381 | 0.184
High (N =56) 41 (9.6) 15(3.5)
Awareness and knowledge | Low (N =272) 191 (44.6) 81 (18.9)
of current guidelines of Average (N =93) 61 (14.3) 32(7.5) 0.709 | 0.702
telemedicine High (N = 63) 43 (10) 20 (4.7)
Familiarity with use of Low (N =258) 174 (40.7) 84 (19.6)
telemedicine in other Average (N = 111) 79 (18.5) 32(7.5) 0.667 | 0.716
countries High (N = 59) 42 (9.8) 17 (4)
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25.2% respondents who disagreed with the
statement that telemedicine is already available in
India (p < 0.05), 91.4% of the students agreed that
telemedicine saves time and money, and 87.4%
agreed that it saves work too.

Influence of type of the course being
undertaken, gender, and age on the perception
was analyzed. There was little significant
difference among students undergoing medical
education from nonmedical students.
Similarly, there was no significant difference
in the overall perception related to
telemedicine due to gender and age
differences. However, students undergoing
clinical courses showed no difference (45.8%)
in their perception regarding telemedicine as a

Table 6. Influence of type of course against perception of telemedicine

viable approach to provide healthcare service
in the country versus nonclinical students
(45.8%). Surprisingly, clinical students
increasingly disagreed more than nonclinical
students regarding the availability of
telemedicine (Table 6).

Lastly, respondents were surveyed regarding
their willingness to adopt telemedicine in their
practice (Table 7). Among the 430 students who
participated in the survey, 96.4% students
showed willingness to adopt telemedicine in
their professional career. More than 80% of the
students had a positive perception toward the
adoption of telemedicine, and 85% respondents
agreed that telemedicine system can be
integrated within the existing system

Questions Clinical Nonclinical ~ Total 2
courses (1 [%]) courses (n [%]) (%)
Telemedicine—a viable approach | Disagree 27 (6.3) 12 (2.8) 9.1 |5.460 | 0.019%*
for providing care to patient Agree 193 (45.1) 196 (45.8) 90.9
Telemedicine already available | Disagree 74 (17.3) 43 (10) 27.3 19.045 | 0.003*
in India Agree 146 (34.1) 165 (38.6) 72.7
*Significant at p < 0.05.
Table 7. Willingness of the students to adopt telemedicine
Questions Levels N (%)
Willingness to pay for telemedicine Disagree 67 (15.7)
applications Agree 361 (84.3)
Open to consult colleagues through Disagree 76 (17.8)
video conferencing Agree 352 (82.2)
Open to use of telemedicine Disagree 58 (13.6)
for consultation Agree 370 (86.4)
Willingness to refer telemedicine Disagree 54 (12.6)
applications to friends and peers Agree 374 (7.4)
Readiness to practise telemedicine Disagree 69 (16.1)
interventions for providing care Agree 359 (83.9)
Willingness to integrate telemedicine | Disagree 64 (15)
with existing system to provide care Agree 364 (85)
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Table 8. Association between knowledge,
perception of telemedicine, and willingness to
adopt among healthcare students

Pearson correlation
coefficient

Perception Willingness
score score

0.161%* 0.212%*

0.509%*

**Correlation is statistically significant at the 0.001 level.

Knowledge score

Perception score

(» <0.001). There were 84.3% of the
participants willing to pay for telemedicine in
India and 83.9% of the respondents were willing
to include telemedicine in their practice.

There was no significant difference between
clinical and nonclinical students regarding
willingness to adopt telemedicine. Age and
gender too had no influence over willingness of
the healthcare students regarding telemedicine.

Another major finding of the study was the
association between knowledge, perception, and
willingness as evaluated through correlation
analysis. Knowledge was more positively related
to willingness, r(428) =0.212, p < 0.001, than to
perception #(428) = 0.161, p <0.001 (Table 8).
Perception toward telemedicine did influence
willingness to adopt telemedicine in one’s
professional career.

DISCUSSION

In the current situation, where COVID-19
pandemic has restricted the visits of patients to
hospitals unless emergency, telemedicine has the
potential to provide successful doctor—patient
interaction, aid in health promotion, and increase
access to healthcare services in the remote areas.?
It may reduce isolation, prevent uncomfortable
delays in availing healthcare services, and help in
increasing patient numbers. Successful adoption

of telemedicine in healthcare especially depends
majorly on the healthcare professional’s
knowledge and attitude toward the adoption of
the technology by the patients. There are number
of earlier studies that indicate knowledge and
perception of healthcare professionals, which
affect telemedicine adoption.>?” One approach to
promote telemedicine adoption among healthcare
professionals is to understand their awareness
related to telemedicine and expose them to
telemedicine practices earlier during their
education since student’s education has a great
impact on their knowledge and opinion regarding
their future work.?%?® The purpose of the current
study is to assess the knowledge, perception, and
willingness of healthcare students toward
telemedicine.

The study revealed that only 18.9% of the
healthcare students heard about telemedicine,
only 15.7% of the students were aware of
telemedicine-related applications, and only
14.7% were aware of the new guidelines related
to telemedicine in the country. Our study findings
related to knowledge are consistent with the
findings of other studies, where only 14.7%
could describe telemedicine and its use
correctly.?* A study conducted in northern Iran
among 532 clinicians has reported that the
majority of their study participants (96.1%) had
insufficient knowledge regarding telemedicine.’
Another study conducted in Puducherry, India,
among 120 professionals in a tertiary hospital has
also shown the similar results, where it was
found that 59% had insufficient knowledge about
telemedicine.?” Such lack of awareness and
knowledge related to telemedicine may be due to
less exposure to telemedicine-related applications
in their course and also due to the adoption of
telemedicine being in nascent stage in the
country. This might change as the current
pandemic situation in the country has exposed
the importance of telemedicine that has given a
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push to greater number of telemedicine
adoptions, webinars, and online trainings being
conducted and telemedicine guidelines being
released. This is further reflected in our study
finding that more students (75%) perceived that
telemedicine implementations already in vogue
in the country.

The healthcare students surveyed had high
positive perception toward telemedicine.

More than 90% of the students perceived that
telemedicine solutions are viable in the country.
More than 80% felt the adoption of telemedicine
in healthcare to provide services can reduce time
and cost. In an earlier study in West Bengal, it
was found that 60% of the respondents felt
telemedicine was cost-effective.?* Similar such
positive perceptions toward telemedicine have
been reported in earlier studies.>>*" As
telemedicine reduces patient’s revisits to the
hospital due to the unavailability of doctors,
long-distance travel to hospitals and healthcare
centers, and revisits for follow-up, it is perceived
that there will be a significant reduction in time
and cost especially to the patients. This may be
due to the fact that as students being trained to
become doctors and administrators, they could
foresee an adoption of telemedicine by them or
their organization and the benefit that might arise.

Even though the participants had insufficient
knowledge regarding telemedicine, surprisingly,
majority of them (84.3%) were willing to adopt
and pay for this technology. These study findings
are consistent with the study conducted among
150 postgraduate students of tertiary hospitals in
West Bengal, where they stated that 76% of the
study population were willing to pay for
telemedicine.?* As per the study conducted in
Riyadh among 391 physicians, it was found that
95% of them reported their willingness to start
this technology and use it to consult in a larger
institution.?® Further, 83.9% of respondents were

open to use telemedicine in their practice. This is
higher than a similar such study in Nigeria,
where 54.2% were in support of using
telemedicine for routine care.’! Most of the
students (85%) felt that telemedicine could be
integrated well into the existing healthcare
system and used for providing services at remote
area. Similar such perception has been reported
in studies conducted among clinicians in
Malaysia, where 80% of respondents wanted to
connect remote districts through telemedicine.?!
Similar such perception highlighted that in spite
of technical issues that might arise, telemedicine
is beneficial and cost-effective.’? Though our
study revealed that knowledge might influence
perception toward the telemedicine and
willingness to adopt in career, it is the perception
that influences the healthcare student’s readiness
to use telemedicine. This indicates if more and
more healthcare students need to be encouraged
toward adopting telemedicine, their perception
toward telemedicine’s adoption and its benefit
should be positive. This can happen only if their
awareness toward telemedicine implementations
is increased.

Though telemedicine has been implemented in
India by the law from March 25, 2020, based on
our study, one could perceive lots of challenges
such as lack of understanding, awareness,
communication, and trust on technology. The main
reason for this could be attributed to the fact that
the exposure to telemedicine of healthcare students
in India is limited as compared with other
countries.?* The present study reveals important
information about the knowledge, perception, and
willingness on the part of healthcare students, who
are expected to be the future of the healthcare
sector and shoulder the responsibility of
widespread adoption of telemedicine. Even though
telemedicine has become a part of medical act, it is
suggested that, before implementation, it is
essential to increase user’s knowledge of the
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technology and illustrate its capabilities and
benefits. Enhanced knowledge and clear
perceptions of technology will help them to accept
it. This can be done by including telemedicine as a
part of the student curriculum and capacitating
them through training programs. In a study
conducted among 143 doctors at 14 different
hospitals in India, irrespective of the age, all the
respondents agreed that telemedicine was important
and hospital training programs are required for
proper utilization of telemedicine.** A training
intervention that was carried out among staff nurses
for telemedicine in Bengaluru proved that this is an
effective method to increase the awareness toward
telemedicine and increase adoption.** This is the
right time, as the attitude and perception of
physicians and also patients toward telemedicine
and adoption of technology are changing due to the
present scenario of COVID-19. Recent most
articles regarding the use of telemedicine in
ophthalmology stand as a testimony to this.*’

The main limitation of the study is that due to
COVID-19-induced lockdown, it was based on
convenience sampling through online survey.
Hence, the findings could not be attributed to a
larger population. It would be more generalizable
and more useful if a larger sample of healthcare
students in more regions could be covered.
Nevertheless, as such studies related to
knowledge, perception, and willingness among
healthcare students are very less, this study is
expected to contribute to close the gap.

CONCLUSION

Even though participant’s knowledge and
awareness were limited, the majority of
individuals reported positive perception and
willingness toward using the telemedicine in
their career. Thus, it is essential to build proper
and effective communication channels and
awareness among students, professionals, and
users for telemedicine to succeed in India.
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