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					Abstract  

					Background: There have been significant developments in the field of technology in recent times with telemedicine  

					standing out as a transformative tool in patient-centered healthcare delivery, potentially revolutionizing how we diagnose,  

					manage, and create future treatment plans for chronic diseases. This study assessed the awareness, knowledge, and  

					perspective of medical students (MBBS) about Telemedicine in a private medical college in Pune, India.  

					Method: Using a cross-sectional design, the present study effectively employed a quantitative approach through a  

					questionnaire-based survey. Data from 259 medical students from a private medical college in Pune, India were collected;  

					including both males and females over the age of 18. The data was collected and statistically analysed using SPSS software  

					version 29 and the chi-square test was used.  

					Result: The analysis of the collected data showed that 72.2% of male students presented with average knowledge about  

					telemedicine, compared to 67% of female students, and this difference was found to be statistically significant. A maximum  

					of 80.6% of students were aware that telemedicine technology has been used during COVID-19 to provide the best  

					medical practices. 47% of medical students strongly agreed that telemedicine should be incorporated into their curriculum,  

					out of which 58% had average knowledge about telemedicine.  

					Conclusion: While the use of telemedicine is common in many countries, the results of the current study showed that the  

					medical student’s knowledge of telemedicine technology was limited. The study suggests that more education and clinical  

					exposure to telemedicine should be included in the medical school's curriculum.  
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					structures. The government and private sectors have  

					Introduction  

					wholeheartedly engaged in and made significant  

					contributions to telemedicine activities. Telemedicine  

					has received valuable support from the Indian Space  

					Research Organization and the Department of  

					Information Technology and has been effectively  

					implemented through the state government.10 Several  

					leading corporate hospitals have launched their  

					telemedicine networks. One notable example is the  

					Apollo Telemedicine Networking Foundation, which  

					initiated its telemedicine operations in January 2000.11  

					The World Health Organization has defined  

					telemedicine as providing health services by all health  

					professionals who use information and communication  

					technologies to exchange accurate information for  

					diagnosing, treating, and preventing diseases; research  

					and evaluation; and continuous training and monitoring  

					of health professionals. These all serve to improve and  

					promote the health of individuals and communities.1  

					The coronavirus disease (COVID-19) pandemic has  

					caused widespread disruption of undergraduate surgical  

					education worldwide.2 During this time, all of us have  

					come closer to technology in terms of connecting to  

					people and even in terms of education.2 This fast-  

					moving world is developing a lot in terms of technology  

					either in Software or Machinery. Information  

					Technology sectors are not only in software companies  

					and businesses but also in the medical field of  

					telemedicine.3 Looking at the shift that it has offered in  

					the past few years to doctors and patients, it is convinced  

					to be the coming Era. It has proved to be a convenient  

					and safer choice during the massive and deathly  

					Pandemic COVID-19 the world went through two  

					years.4  

					India started developing telemedicine facilities two  

					decades back. From 2003 to 2004, numerous  

					9

					telemedicine nodes were established nationwide.  

					Further, in 2009, the National Rural Telemedicine  

					Network (NRTN) and National Medical College  

					Network (NMCN) were conceived and started in 2012–  

					2013.12 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, NKN has already  

					interconnected 831 institutions, including 151 medical  

					institutions.  

					Health-care delivery follows a three-tier system, and  

					health is the primary responsibility of the state.5 There is  

					a difference in quality and accessibility to health care  

					between urban and rural regions. Many regions in India  

					are underdeveloped in terms of infrastructure and basic  

					amenities. Due to a lack of health care and other daily  

					needs, people need to travel to urban areas.6 The gap in  

					healthcare between rural and urban areas can be  

					effectively closed by embracing telemedicine technology  

					Several studies have identified various barriers to  

					telemedicine adoption and successful implementation,  

					including those related to technology, legal and national  

					policy, healthcare professional resistance, staff training,  

					reimbursement policy, patient participation, and process  

					concerns.13,14,15,16 The flexibilities implemented during  

					the pandemic are being considered for permanent  

					adoption nationwide. While some policies reducing  

					telemedicine security measures may be reversed, there is  

					an ongoing debate at the federal and state levels  

					regarding the removal of reimbursement for audio-only  

					services.17 Funders and practitioners are also exploring  

					interventions to bridge the digital divide, expand  

					telehealth access, and enhance its quality for underserved  

					patients.18  

					3

					and integrating it into the existing healthcare system.  

					Establishing  

					telecommunications  

					infrastructure  

					efficiently connects medical specialists with suburban  

					and rural areas in India, ensuring that quality healthcare  

					is accessible to all.7 Telemedicine and telehealth services  

					are rapidly advancing to provide efficient and cost-  

					effective healthcare, particularly during the current  

					COVID-19 pandemic.8 Telemedicine enables real-time  

					interactive communication between patients and  

					physicians at distant sites, while telehealth specifically  

					involves using technology to provide access to  

					healthcare services across distances.  

					There are very scanty studies19 assessing the knowledge  

					of Telemedicine among Medical students in India.  

					Against this background, the current study aimed to  

					evaluate medical students' knowledge, awareness, and  

					attitude towards Telemedicine in Pune. The study  

					outcomes will enable us to know the deficits among  

					medical students that may contribute to the  

					underutilization of telemedicine services.  

					Telehealth is a broad concept that encompasses the use  

					of technology to collect and transmit patient data,  

					including telephones, email, and remote patient  

					monitoring devices.9 It is used for providing health  

					education or ancillary healthcare services. However,  

					telemedicine has not been widely implemented due to  

					strict regulatory laws and a lack of supportive payment  

					The current study assessed the awareness, knowledge,  

					and perspective of medical students (MBBS) about  

					Telemedicine in a private medical college in Pune, India  
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					their confidentiality would be maintained, and ethical  

					Method  

					principles were followed. The questionnaire was  

					developed in English. The data collection tool was  

					prepared by using the Google survey tool (Google form)  

					and the generated link was shared with study participants  

					via mail, WhatsApp and Facebook. For those who did  

					not have access to an online platform, interviews were  

					taken by the data collector.  

					Study design  

					An observational, cross-sectional study was done to  

					assess the awareness, knowledge and perspective of  

					MBBS medical students about telemedicine in India,  

					Pune.  

					Sample size estimation  

					The sample size for the study was calculated by using  

					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 an absolute precision to be 6.5.  

					Accordingly, the sample size was calculated as 228. A  

					total 259 students participated in the present study.  

					Data collection method  

					The survey was conducted via an online platform  

					through Google Forms with the permission of The  

					Principal of the college. The data collector had sent  

					survey invitations containing general information about  

					the survey, including its purpose and consent statement  

					via e-mail or text messages to registered who met the  

					inclusion criteria. Each participant was allowed to  

					answer the survey only once to avoid duplication. After  

					the data collection, Microsoft Excel was used for data  

					cleaning.  

					Study setting and study population  

					MBBS students from a private medical college above 18  

					years of age and willing to participate were included in  

					the study.  

					Data analysis  

					Study period  

					The data was analysed using Statistical Package for Social  

					Sciences (SPSS) version 29. The results were presented  

					in tabular and graphic format. For qualitative data  

					various rates, ratios, and percentages (%) were  

					calculated. For quantitative data the mean SD, mean, etc.  

					was calculated. The knowledge score was calculated for  

					each section. The chi-square test was applied to test the  

					association between knowledge categories with  

					awareness and perspective about Telemedicine in  

					medical students. Throughout results, 95% confidence  

					interval will be used and a p-value < 0.05 considered a  

					statistically significant.  

					The study period was 1st August 2022 to September  

					2022.  

					Data collection tool  

					A

					pre-designed,  

					pre-tested,  

					s

					e

					m

					i

					-

					s

					t

					r

					u

					c

					t

					u

					r

					e

					d

					questionnaire was used for data collection. The  

					questionnaire was developed in English and validated.  

					For measurement four properties were assessed; internal  

					consistency, content validity, structural validity and  

					construct validity. The questionnaire also consisted of  

					multiple-choice questions.  

					The five sections of questionnaires are as follows:  

					a. Socio-demographic background: It will include  

					participants’ age, gender, etc  

					b. General information about Telemedicine  

					c. Awareness about Telemedicine  

					Results  

					The Association of General Information about  

					Telemedicine with the Knowledge Category is shown in  

					Table 1. A total of 259 medical students participated in  

					the survey, with females making up the majority at  

					52.89%, followed by males at 45.9%. The study showed  

					that 72.2% of male students presented with average  

					knowledge about telemedicine, compared to 67% of  

					female students, and this difference was found to be  

					statistically significant. The students who were aware of  

					telemedicine had a statistically significant average  

					knowledge of 71.22% about telemedicine.  

					d. Knowledge about Telemedicine  

					e. Perspective about Telemedicine  

					There were six questions of Knowledge about  

					Telemedicine. Students were categorized as “good  

					knowledge” if they answered four or more questions  

					correctly. In addition, students were categorized as  

					having “average knowledge” if they answered three and  

					if the students answered less than three questions  

					correctly then it was categorized as “poor knowledge”  

					It was interesting to note that medical students who have  

					attended any formal telemedicine session had an average  

					knowledge level of 69.8%, which is statistically  

					significant. This indicates the positive impact of formal  

					sessions on enhancing students' understanding of  

					Telemedicine.  

					Ethical permission  

					Institutional Ethics Committee Approval was obtained.  

					Before beginning the study, the study procedure was  

					explained to the participants and informed consent was  

					taken from them. The respondents were assured that  
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					study findings related to knowledge are inconsistent with  

					It has been observed that students from colleges with a  

					telemedicine unit possess an average knowledge of  

					81.4% in telemedicine, which is statistically significant.  

					Those students who were willing to attend a training  

					program to enhance their knowledge of telemedicine  

					had an average understanding of 69.4% regarding  

					telemedicine, which is statistically significant.  

					the findings of other studies, where only 14.7% could  

					describe telemedicine and its use correctly.20 A study  

					conducted in northern Iran among 532 clinicians found  

					that the vast majority of their study participants (96.1%)  

					had insufficient knowledge of telemedicine.21 Another  

					study conducted in Puducherry, India, among 120  

					professionals at a tertiary hospital also showed similar  

					results. It was found that 59% had insufficient  

					knowledge about telemedicine.22 Due to limited  

					exposure to telemedicine applications in their courses  

					and the early stages of telemedicine adoption in the  

					country, there is a lack of awareness and knowledge  

					related to telemedicine.  

					Medical students who were familiar with the latest  

					Telemedicine guidelines achieved an impressive average  

					knowledge score of 72.7%, which was a statistically  

					significant accomplishment. Maximum students, 80.6%,  

					were aware that Telemedicine technology was used  

					during COVID-19 to provide best medical practices  

					(Table 2).  

					In Kunwar et al.'s study,23 although many students had  

					previously been exposed to the concept of telemedicine,  

					they had not undergone any formal telemedicine  

					training. As a result, they requested its integration into  

					their curriculum, which contrasts with our study’s  

					findings. Though telemedicine has been implemented in  

					India by law since March 25, 2020, based on our study,  

					one could perceive lots of challenges such as a lack of  

					understanding, awareness, communication, and trust in  

					technology. Moser et al. 24claimed that 75% of students  

					believed they would benefit from teleteaching or  

					telelearning, which aligns with our study results. In  

					Kunwar et al.'s study,23 77.4% of students declared they  

					were familiar with the term “telemedicine” and it was  

					going with our study results.  

					Table 3 shows the association of perspective about  

					Telemedicine with the Knowledge category. 47% of  

					medical students strongly agreed that telemedicine  

					should be incorporated into their curriculum, out of  

					which 58% had average knowledge about telemedicine.  

					We also observed that 21% strongly agreed with the  

					implementation of Telemedicine in India. Of those, 43%  

					had an average knowledge score, which is statistically  

					significant. We could also see that 35% agreed that there  

					would be a loss of personal touch for patients, out of  

					which 56% had a statistically significant average  

					knowledge score.  

					Discussion  

					The exposure of healthcare students to telemedicine in  

					India is limited compared to other countries, which  

					could be the main reason for this. 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 the  

					widespread adoption of telemedicine. Even though  

					telemedicine has become a part of the medical act, it is  

					suggested that, before implementation, it is essential to  

					increase user’s knowledge of the technology and  

					illustrate its capabilities and benefits. The relevance of  

					telemedicine for improving access to care was  

					acknowledged by 82.8% of students and residents in a  

					The purpose of the current study is to assess the  

					knowledge, perception, and willingness of medical  

					students toward telemedicine. A total of 259 medical  

					students participated in the present study.  

					Due to the COVID-19 pandemic, patient visits to  

					hospitals are restricted unless it's an emergency.  

					Telemedicine has the power to enhance doctor-patient  

					interactions, promote health, and improve healthcare  

					access in remote areas. This approach can alleviate social  

					isolation, eliminate long wait times for healthcare  

					services, and contribute to growing patient numbers.  

					Successful adoption of telemedicine in healthcare  

					depends largely on healthcare professionals' knowledge  

					and attitude toward patients' acceptance of the  

					technology. Successful adoption of telemedicine in  

					healthcare depends largely on healthcare professionals'  

					knowledge and attitude toward patients' acceptance of  

					the technology.  

					25  

					study done in French Medical students. Enhanced  

					knowledge and clear perceptions of technology will help  

					them to accept it. This can be accomplished by  

					integrating telemedicine into the student curriculum and  

					providing them with training programs.143 doctors  

					from 14 different hospitals in India agreed that  

					telemedicine is important and requires proper hospital  

					training programs.19  

					The study revealed that the majority that is 81% of  

					medical students heard about telemedicine, and 72% of  

					the students attended telemedicine-related sessions. Our  
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					A training intervention that was carried out among staff  

					nurses for telemedicine in Bengaluru proved that this is  

					an effective method to increase awareness toward  

					telemedicine and increase adoption.26 This is the right  

					time, as the attitude and perception of physicians and  

					also patients toward telemedicine and the adoption of  

					technology are changing due to the present scenario of  

					COVID-19. Recent article regarding the use of  

					telemedicine in ophthalmology stand as a testimony to  

					this.27  
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					Implications of the findings of this study  

					The pandemic has sped up the move to telemedicine and  

					created opportunities for medical schools to prepare  

					students for this transition. Incorporating telemedicine  

					into medical school curricula will expose medical  

					students to relevant telemedicine technologies and  

					increase their understanding of the complex ethical,  

					regulatory, and legal issues related to such cases.  

					Conflict of interest: Nil conflict of interest  

					Funding: Nil  

					Strengths and Limitations of the Study  

					The main limitation of the study is that it was based on  

					a larger population. It would be more beneficial and  

					applicable to include a larger and more diverse sample of  

					healthcare students from various regions. Nevertheless,  

					as such studies related to knowledge, perception, and  

					willingness among healthcare students are very less, this  

					study is expected to contribute to closing the gap.  

					Although medical students showed enthusiasm for the  

					widespread use of telemedicine, they demonstrated only  

					average levels of knowledge about it. These findings  

					emphasize the need for health and education  

					policymakers to take responsibility for training and  

					empowering medical students in digital health and  

					telemedicine literacy, as they are key contributors to  

					public health.  
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					Table 2: Association of awareness about Telemedicine with Knowledge category  

					SN  

					Awareness about Telemedicine  

					Knowledge Category (%)  

					Total (%)  

					169(65.2)  

					Chi-  

					Square  

					45.86  

					p-value  

					<0.001  

					Good  

					39(23)  

					Average  

					123(72.7)  

					Poor  

					7(4.1)  

					1

					Familiar with recent Yes  

					released guidelines  

					No  

					6(10)  

					0(0)  

					40(63.4)  

					3(42.8)  

					12(60)  

					148(70.8)  

					10(41.6)  

					9(69.2)  

					17(30)  

					4(57.1)  

					7(35)  

					18(8.6)  

					11(46)  

					4(30.7)  

					2(15.3)  

					63(24.3)  

					7(2.7)  

					of telemedicine in  

					May be  

					the country  

					Don’t know 1(5)  

					20(7.7)  

					209(80.6)  

					24(9.2)  

					13(5.01)  

					13(5.01)  

					2.  

					Telemedicine used  

					during COVID 19  

					time  

					Yes  

					No  

					43(20.5)  

					3(12.5)  

					0(0)  

					34.25  

					<0.001  

					May be  

					Don’t know 0(0)  

					11(84.6)  
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