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ABSTRACT

Background: In an underdeveloped country like India where there are varied constraints in accessing healthcare, telemedicine can
prove to be instrumental in providing access to the scant medical resources and infrastructures. The irony lies in its underutilization,
which is multifactorial. Objective: The present research was planned to evaluate the level of awareness, knowledge, and attitude toward
telemedicine among the faculty members of tertiary-care teaching centers in Chhattisgarh, India. Methods: A questionnaire-based
survey was conducted to collect appropriate data, which were utilized for analysis as well as various intergroup analyses (among
different designations, age groups, sex, and worksite). The data have been presented as median and percentage, while for intergroup
comparison Mann-Whitney Test was performed. Results: Among the 115 respondents, only 34% were females. The mean age was
around 40.7 years, and 58% were <40 years of age. Their median scores of awareness, knowledge, and attitude were estimated to be
06, 14, and +9, respectively. No statistically significant difference was observed in the awareness, knowledge, and attitude among
the faculty members belonging to different designations, age groups, and worksites. Conclusions: Though, in general, the faculty
members have demonstrated a favorable attitude toward the use of telemedicine yet most of them scored below the median mark.
Furthermore, the estimated level of knowledge and awareness was also mediocre.
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Introduction of communication (audio and video), (ii) transmission of
information (synchronous/asynchronous), (iif) the aim of the
The provision of medical information and services using interaction (first consultation or follow-up), and (iv) interaction
among the individuals (patient and healthcare worker; HCW;

HCW-HCW).F!

telecommunication and information technology defines
telemedicine.l'! While telehealth can be defined as “The
delivery and facilitation of health and health-related services including
medical care, provider and patient education, health information India started developing telemedicine facilities two decades
services, and self-care via telecommunications and digital communication back. From 2003 to 2004 onward, numetous telemedicine nodes
were established throughout the country. Further, in 2009, the
National Rural Telemedicine Network (NRTN) and National

Medical College Network (NMCN) were conceived and started

technologies.”” Based on different modalities, the application
of telemedicine can be classified (i) according to the mode
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in 2012-2013. The National Knowledge Network (NKN),
another initiative by the Government of India, was brought up
to connect all academic institutions in the country. The aim is
to integrate with the global scientific community. As of now,
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NKN has already interconnected 831 institutions, including 151
medical institutions.™

Telemedicine has wide applications in medical education and
research. It helps deliver healthcare facilities using mobile
health clinics, online consultation with the experts for diagnosis,
screening, and management (including follow-up) of a disease.
Comprehensive details of the uses of telemedicine can be found

elsewhere.>7

Considering the immense potential of telemedicine in delivering
health services, India, along with other countries, has not
been able to utilize its full potential.’) The underutilization
of services is multifactorial. From an administrative point of
view, a lack of uniform policy for telemedicine practice, poor
organizational structure, and regulation are significant factors
contributing to inappropriate usage.” Professionally, a relative
lack of knowledge and skills for the practice of telemedicine
among physicians and other supporting staff with rapidly
evolving information technology also contribute to inefficient
utilization of telemedicine services.""! As telemedicine requires
a costly high-end setup of information and communication
technology (ICT) with considerable technical expertise, it
also hinders the uses of its full potential."! Due to a lack of
guidelines regarding telemedicine practice, there are multiple
legal issues regarding the patient’s consent and privacy.!'! Lastly,
reluctance toward the acceptability of telemedicine by physicians
and patients is also responsible for its underutilization.!"?
Telemedicine can only be fully utilized if the primary care
physicians who are working in the periphery and remote areas
are used to the technology as they are an important link between
patients and higher centers.

In the current ongoing crisis of Coronavirus Disease
(COVID-19), telemedicine seems to play a significant role in
medical education and healthcare delivery. Further, remote
consultation has also helped the patients, especially in chronic
diseases where multiple follow-ups are required. Although the
theoretical aspects of medical education have been covered
nicely, telemedicine will have minimal utility in developing
surgical and clinical skills, patient interaction/counseling.!"’!
In continuation, many issues need to be addressed regarding
the practice of telemedicine. Telemedicine practice guidelines
provide a regulatory framework for practicing telemedicine. The
guidelines define the eligibility criteria of physicians, modes of
communication, patient consent, confidentiality, data privacy,
use of telemedicine in emergencies, types of drugs that can be
presctibed, and responsibilities of the apex regulatory body.!'"!

The accomplishment of any program relies on multiple
factors like the knowledge about the concept, attitude toward
implementation, and skills required for making it feasible.
Telemedicine is an emerging technology in the Indian health
sector that is still underutilized, so it requires studies to recognize
the healthcare workers’ and patients’ knowledge, awareness, and
attitude toward telemedicine. The current study was aimed to
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evaluate the knowledge, awareness, and attitude of the faculty
members toward telemedicine in Chhattisgarh, India. The
study outcomes will enable us to know the deficits among the
professionals that may contribute to the underutilization of
telemedicine services.

Material and Methods

It was a cross-sectional questionnaire-based study for which due
approval from the Institutional Ethics Committee (vide letter
no. 718/IEC-AIIMSRPR /2019 dated 05.08.2019) was obtained.
Chbhattisgarh is situated in central India with over 30 million
51 Currently, in Chhattisgath, there are 10 tertiary-care
teaching hospitals in which around 1,000 faculty members are

people.

working at different designations. The sample size was obtained
using the formula for finite population correction. Due to the
lack of previous studies in this population, the proportion of
telemedicine awareness knowledge, and attitude of 50%, gives
us maximum variability with a 95% confidence interval with a
relative precision of 10%0.1')

o NZ?P (1-P)
d?(N-1)+2°(P)(1-P)

Where #' = sample size, N = total population size,

Z = 1.96, P = expected proportion (P = 50%), and
d = precision (4= 0.1)

The calculated sample size was 88. Our study planned to entoll
a minimum of 100 faculty members (convenient sampling)
from various institutions. Based on the sample size, the faculty
members of different tertiary-care teaching hospitals were
contacted. The faculty members, willing to fill the questionnaire,
were considered to have consented to the study. The same was
mentioned at the start of the questionnaire. Declined consent
by the faculty members was the only exclusion criteria.

This questionnaire-based survey was carried out from August
2019 to April 2020, among the various faculty members of
tertiary-care teaching hospitals of Chhattisgarh, India, after
taking written permission from the heads of the respective
institutes. A tertiary-care teaching hospital typically has two
divisions, ze. a medical college and an associated hospital.

The survey was conducted by two of the authors after physically
visiting the institutes. The investigators visited the medical
college and hospital with the facilitator provided by the respective
institute. The faculty members were contacted, and a questionnaire
was distributed. Along with the questionnaire, the faculty members
were informed about the study’s aims, and a volunteer information
sheet was also provided. The questionnaire was collected. The
data were preserved in the physical form as well as electronically.

This study was carried out to figure out the level of awareness,
knowledge, and attitude toward telemedicine among the faculty

members of tertiary-care teaching hospitals of Chhattisgarh.
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The questionnaire was prepared by the contributors after a
comprehensive review of the literature.'”?!! The questionnaire
contents were assessed after consultation with the faculty of
AIIMS Raipur and in charge of the telemedicine facility (expert
consultation). Twenty-five faculty members from AIIMS Raipur
were selected randomly for reviewing and rating the relevance
of each parameter in the questionnaire, with a four-point Likert
scale (1 = not relevant, 2 = somewhat relevant, 3 = relevant,
4 = very relevant). The Content Validity Index (CVI) was then

estimated, and accordingly, the parameters were validated.®

This validated questionnaire used for the survey consists of
four sections: (A) Demographic details; (B) Awareness about
telemedicine; (C) Knowledge regarding telemedicine; (D)
Attitude toward telemedicine.

In section A, personal and professional information was sought
from the participants (name, age, sex, designation, qualification,
subject, and institution). Section B was composed of eight
statements to evaluate their awareness of telemedicine. Out of
the eight statements, four statements were about the initiatives
by the Government of India, and the other four were different
terminologies of telemedicine. This section required a graded
response on a three-point scale ranging from 0 to 2, i.e. 0,
‘1, and 2’ for ‘do not know; ‘heard of it, and ‘know about it,
respectively (maximum score possible was 16).

Section C consisted of seven assertions to evaluate the knowledge
of the respondents concerning telemedicine. The response was
graded as 0 for ‘NO, ‘1’ for ‘somewhat,” ‘2’ for ‘mediocre’ and,
3 for ‘expert’ (maximum and minimum scores possible were
21 and 0, respectively). Section D consisted of eight statements
that were formed to assess the attitude of the participants. This
section also required a graded response, i.e. -2’ for strongly
disagree, -1’ for disagree, ‘0’ for undecided, ‘+1’ for agree, and
“+27 strongly agree (maximum and minimum scores possible
were +16 and -16, respectively).

The reliability was assessed for the different domains of the
questionnaite in 20 faculty members using Cronbach’s o value.!
Before conducting the survey, the questionnaire was validated,
and the reliability score (Cronbach’s of) for awareness, knowledge,

and attitude was found to be 0.74, 0.93, and 0.85, respectively.

The study was carried out by the investigators personally visiting
the institutes in different districts of Chhattisgarh. Accordingly,
the bias that could have been encountered was interviewing only
those faculty members available on the day of the visit.

The data were segregated and compared based on four
parameters, i.e. designation, age, sex, and working site (hospital
vs. medical college). The designation was chosen because the
faculties at the higher post (professor) are involved in planning
and implementing different projects in addition to their routine
work, while the lower post (assistant professor) are commonly
involved in routine works allotted to them. In between, the
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associate professors act as links between them. It is assumed
that the younger ones are more technology-friendly, so the
comparison was performed among the different age groups.
Regarding the working site, the duties of the faculty vary as per
the working site. The faculty working in the hospital is involved
in patient care, teaching, and research, whereas medical colleges
are involved in teaching, research, and lab services. Accordingly,
they have a different distribution of wortking time.? The data
were analyzed based on the median and percentage scores.
Furthermore, intergroup comparisons were carried out by using
the Mann—Whitney Test (wherein the Pvalue < 0.05 was assumed
statistically significant) using Microsoft Excel 2016.

Results

The study was conducted from August 2019 to April 2020,
wherein all the tertiary-care teaching hospitals of Chhattisgarh,
India, were contacted, and all had consented to participate except
for one institute, where due permission could not be obtained.
Eventually, the result discussed hereafter encompasses the data
collected from the faculty members of nine tertiary-care teaching
hospitals.

Population

Out of the 115 faculty members interviewed, 76 (66%) were
males, and 39 (34%) were females, with the mean age of the
participants being 40.7 years and 41.8% being above the age of
40 years. All the faculty members held a post-graduate degree in
their respective fields and were either assistant professors (59),
or associate professors (31), or Professors (25). Moreover, out
of these 115 participants, 49 were deputed at the hospital, and
the rest belonged to the medical college [Table 1].

Attitude

The median score of 09 (-16 to + 16) reflected a positive attitude
of the members toward the concept of telemedicine. Moreover,
the same was validated with the observation that almost 90.4%
of them agreed with the usefulness of telemedicine in improving
access to healthcare facilities, even though 66.1% were concerned
about the curtailed face-to-face communication and 53.9%
were with the view that it will not be able to simulate in-person
interaction. A considerable proportion (80.1%) appreciated the
idea of remote communication as one of the added advantages.
For better management and functionality of the telemedicine

Table 1: Demographic and professional characteristics of
faculty members

Demographic Characteristics

40.749.2
76 (66%):39 (34%) (115)
59 (51.3%)

Age years (meantSD)
Male: Female (Total)
Assistant Professors

Associate Professors 31 (27%)
Professors 25 (21.7%)
Faculty members from Medical College 65 (56.5%)
Faculty members from Hospital 50 (43.5%)
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project, 95.7% acknowledged the importance of computers and
information technology in healthcare, 93% agreed that regular
CME:s and workshops should be held. On the other hand, 83.5%
were ready to educate patients regarding the operational use of
telemedicine, and 61.7% were willing to work in rural areas for

the project [Table 2].

Knowledge

The scoring in terms of knowledge regarding various aspects
of telemedicine was largely mediocre, which was ascertained by
the median score as well 14 (0-21). Concerning the knowledge
of computer-assisted learning, library computer catalogs,
performing an online literature review, saving the webpages
offline, and tele-education, 43.5, 40.9, 45.2, 40.9, and 47% of
the participants, respectively, had mediocre scores. Nevertheless,
concerning the knowledge of the routine use of e-mails (either
in mobile or computer) and Microsoft Office, most of the
faculty members had scores to an expert level (52.2 and 50.2%,
respectively) [Table 3].

Awareness

The questions about awareness about the various telemedicine
projects initiated by the Government of India and about the
application of telemedicine were grouped. The median score for
awareness 06 (0—16) indicated that most participants (59.1 and
57.4%, respectively) had only heard about the aforementioned
themes.

Comparison among Groups

The pooled median score for the awareness, knowledge, and
attitude among the recruited faculty members was 06, 14, and 09,
respectively, as represented eatlier. The authors observed that the

median score for awareness and attitude was comparatively lower
in the group of assistant professors, while the median score of
knowledge was higher in the associate professors’ group. Within
the group of professors, the median score for awareness was
better than the pooled median, while the opposite held for the
median score of attitude.

On the other hand, the faculty from the medical colleges had
a lower median score of awareness. Similarly, those faculty
members who were aged =240 years demonstrated a better
median awareness score as against those who were <40 years,
though they had a better knowledge score. Among the
respondents, the males had a better awareness and attitude
score as compared to the females [Table 4]. The number of
faculty members who scored below median was found to be
69 (60%), 60 (52%), and 63 (54.8%) for attitude, knowledge,
and awareness, respectively. The critical finding of this study
was that no statistically significant difference was observed
when the intergroup comparison among faculty members
belonging to different designations was performed. Except for
the comparison between professors and assistant professors,
a statistically significant difference was found regarding the
awareness score (P = 0.01).

Furthermore, in another comparison between the associate
and assistant professors, statistically significant results were
found regarding the knowledge score (P = 0.03). However, no
statistically significant difference for the same framework was
observed among the faculty members who were 240 or <40 years
of age. Moreover, a similar trend was noticed among the faculty
members who were either males or females or belonged to the
hospital or medical college [Table 5].

Table 2: Attitude toward telemedicine among faculty members of different institutions

Category Strongly agree (%) Agree (%) Not sure (%o) Disagree (%0) Strongly disagree (%)
Reduction in face-to-face communication 20.9 45.2 15.7 13.9 4.4

Idea of remote communication 44.4 35.7 13 5.2 1.7
Willingness to educate patients for uses of Telemedicine 35.7 47.8 9.6 5.2 1.7

Medical colleges should organize CMEs 70.4 22.6 2.6 2.6 1.7
Computers has significant role in medicine and healthcare 74.8 20.9 2.6 0.9 0.9

Work in rural area for telemedicine project 27.8 33.9 30.4 35 4.4
Telemedicine will improve access to healthcare facilities 48.7 41.7 7.8 00 1.7
Telemedicine will be same as in-person interaction 19.1 27 20 22.6 11.3

Table 3: Self-perceived knowledge of telemedicine among faculty members of different institutions
Knowledge

Category No (%) Somewhat (%) Mediocre (%) Expert (%)
Computer-assisted learning 6.1 22.6 43.5 27.8
Library computer catalog 13.9 33.9 40.9 11.3
Performing online literature review 3.5 13 45.2 38.3
Offline saving of webpage 6.9 16.5 40.9 35.7
Microsoft Office 35 13 33 50.4
Routine use of e-mails in both mobile and computers 1.7 7.8 38.3 52.2
Tele-education* 6.9 235 47 21.7

*Digital lecture theater room for Continuous Medical Education for Medical Persons, training of Para Medical staff, sharing of surgical, and interventional skills.
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Discussion

The study was conducted in nine tertiary-care teaching hospitals
of Chhattisgarh. The female representation among the
participants for this survey was comparatively less (34%) against
the male representation (66%). This corroborates the fact that
among modern medicine practitioners, the percentage of women
is low (16.8%).) However, in tertiary-cate teaching hospitals,
this ratio seems to be better. Among the faculty members, most
of them were at the assistant professor designation, which
could be attributed to the recruitment trend as advised by the
National Medical Commission.? Akin to the previous study
wherein only 27% of hospital-based faculty had participated,
in our study as well, only 43.5% of the faculty belonging to
the hospital had participated.”” The hospital site’s plausible
reasons for this modest participation could be fixed outpatient
days (as investigators visited only outpatient departments), higher
patient load making the interaction complex, and reluctance
for participation. Most of the participants (58.3%) in our study
were <40 years of age [Table 4|, which is also similar to the
previous studies.!"*?)

Similar to previous studies, in the present study, most of
the faculty members showed a favorable attitude toward the
utility and relevance of telemedicine in medical education
and patient care. A critical study by Demartines ¢f al., 20001""
showed a positive attitude among 71% of the surgeons toward
telemedicine in surgical teaching. The study results conducted
by Geotge et al., 2007, were also not different as 71% of
the doctors opined telemedicine as a potential tool in future

Table 4: Representation of median score of awareness,
knowledge, and attitude among the faculty members
toward telemedicine

Subgroups Awareness Knowledge Attitude
(16) (21) (16)
Pooled Median (115) 6 14 9
Assistant Professor (59) 5 14 8
Associate Professors (31) 6 16 9
Professors (25) 8 14 8
Faculty from Hospital (50) 6.5 13.5 9
Faculty from Medical College (65) 5 14 9
Faculty 240 years (48) 7 13.5 9
Faculty <40 years (67) 5 15 9
Males (76) 6.5 14 9
Females (39) 5 15 8

healthcare delivery. In another study, 90.9% of the doctors
had the view that telemedicine is essential.?"® Likewise, in
other studies, most of the doctors interviewed had a favorable
attitude toward the real-life utilization of telemedicine.!'**
But the study conducted by Ashfaq e a/. 2020P! concluded
differently as 28.1% of the participants opined that
telemedicine might help provide medical care. In the same
study, 42.9% opined that telemedicine might disrupt the
doctor—patient relationship; this finding has also been reported
in our study [Table 2]. The importance of telemedicine for
improving access to health care was recognized by medical
students of France, resident doctors of India, and health care
workers of Libya.[**

Even though the teaching physicians have a positive attitude
toward the utilization of telemedicine in real-wotld scenarios,
their technical knowledge for the same is sketchy. The cause
could be their average proficiency in information technology (I'T),
which is not their primary domain, though telemedicine can be
practiced with this much level of information.” The studies
conducted on a similar pattern concluded with similar findings
as ours, i.e. less than 50% of the participating respondents had
a sound technical knowledge of telemedicine.'""***! In another
study, 43% of the healthcare professionals reported a lack of
knowledge about IT.P? Similarly, different investigators from
different countries have reported the limited knowledge of

telemedicine technology.*+*

The authors also assessed awareness about different projects
initiated by the Government of India and the application of
telemedicine. It was interesting to observe that more than 50%
of the participants reportedly were awate of telemedicine.!'**!
But there were a few studies that concluded with contrasting
results. The studies conducted by Sheikhtaheri ez 4/, 2016,
Ghafati ef al. 2019,5% and Ullah ez a/. 2020P reported that 43.7,
35.5, and 46% of the participants, respectively, were aware of
telemedicine.

Intergroup comparisons for awareness, knowledge, and attitude
were also made among faculties at different designations, age,
sex, and worksite, and, no significant difference was apparent,
except for in two settings (mentioned in results). The professors
were more aware of telemedicine than the assistant professors,
which could be linked up to their work profile, as being senior
faculties, they have higher chances of getting involved in planning

and implementing national projects.”"

Table 5: Comparison among different groups by Mann-Whitney Test regarding awareness, knowledge, and attitude

Groups Awareness (P) Knowledge (P) Attitude (P)
Assistant Professor and Associate Professor 0.39 0.03* 0.71
Assistant Professor and Professor 0.01* 0.86 0.20
Professor and Associate Professor 0.14 0.12 0.41
Faculty 240 and Faculty <40 years 0.21 0.15 0.11
Faculty Medical College and Hospital 0.87 0.45 0.88
Male and Female 0.31 0.45 0.84

*Statistically significant
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The insignificant difference among the faculty members between
different work sites is not similar to the previous study.? In
the author’s opinion, the significant difference in the level
of knowledge among the assistant and associate professors
observed could be a coincidence, as they usually belong to a
similar age group without much difference in their experience
and job profile.P”

As discussed eatlier in this article, telemedicine’s total utilization
depends on multifactorial components, and with this study, we
could reflect on the potential areas of improvement on the uset’s
professional front. If this study is further extended to district
hospitals, community health centers, and rural health centers, a
broader picture of doctors’ and para-medics acceptability toward
telemedicine in routine use can be gained. Furthermore, studies
investigating the availability of resources for telemedicine would
add up in eliminating the deficiencies which hinder its actual
world utilization. Being a low-middle income country with a
vast population, India grossly lacks both financial and workforce
resources.’ Add on to that the budget allocated to health and
related services in India is only 1.6% of its GDP, which is not
only less but also adversely affected because of the COVID-19
ctisis.?*! Under these citcumstances, the implementation of
telemedicine facilities is likely to be further delayed. Another
valuable after-effect of this study could be that since most of the
data collection was done before the ongoing COVID-19 crisis, it
provides baseline data that could later be compared with a similar
survey post-COVID-19 pandemic.

As far as telemedicine in India is concerned, it is in the primitive
stage as detailed guidelines for the same were approved in March
2020. As per the data from NMCN to date, 6,433 sessions
mainly for academic purpose have been conducted since 2009.1"
Regarding the establishment of infrastructure to connect the
different strata of healthcare, the process is in the initial stages
of development.? Most of the practice of telemedicine in the
previous years was involving HCW to HCW. The significant
factors that direct acceptability are age, sex, profession, and
education.! The delivery of e-health directly to the patient
will ultimately remain dependent on acceptability by patients
and HCWs. Further, it was hard to find any scientifically
sound study that could estimate physicians practicing e-health;
however, reports indicate an expected rise of telemedicine
practice in India.™ This age-old technology is likely to bridge
the healthcare gap, especially in small towns, supported by the
growing number of Internet users in India.*¥ With this current
COVID-19 pandemic situation, the necessity of a proper setup
for telemedicine has been understood. The significant limitations
include relatively smaller sample size and the involvement from
tertiary-care teaching hospitals only. The skill required to practice
telemedicine has also not been assessed.

Conclusion

The current study gives a general idea of awareness, knowledge,
and attitude toward telemedicine in Chhattisgarh. This study
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informs us that faculty members have a positive attitude
and appropriate knowledge. The study indicates that despite
telemedicine having started in early 2000, it still has to go a long
way as about 28% of the medical institutions are connected
via NKN/NMCN. Probably, the lack of infrastructure and
proper guidelines, telemedicne is underutilized. These all are
organizational factors and are correctable. Concerning the
enormous potential of its use in the field of medicine, it still
stands very far.

Key Messages

* The study finds a favorable attitude of the faculty members
with decent knowledge and awareness toward telemedicine.

e No significant difference in awareness, knowledge, and
attitude in the faculty members of different designations,
age groups, sex, and worksites was observed.

e The study suggests that the optimum utilization of
telemedicine requires more efforts from the administration
by improving awareness and knowledge required to practice
telemedicine.
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