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Abstract 

Telemedicine services are revolutionizing medical field. This study analyses the 

highlights and challenges of telemedicinal services in user perspective. 300 users were contacted 

and the opinion about the highlights and challenges of telemedicine services are summarized. All 

the seven highlighting factors extracted using factor analysis was significant and two of the six 

challenging factors extracted using factor analysis was significant while estimating the level of 

satisfaction towards telemedicine. 

Introduction to the study 

The word Tele in Greek means distance and the word mederi in Latin means to heal. 

Time magazine calls telemedicine as healing by wire. Telemedicine uses Information and 

communication technology for connecting physician and patient who are geographically far from 

one other. It has a lot of uses in public health, patient care, education, research, and 

administration.
 
India is a vast country as on January 2018 with a population of 1.34 billion 

spreading an area of 3,287,240 Sq.kms, is an ideal country for implementing Telemedicine 

Technology. Providing quality healthcare to the entire population is a real challenge.  

2. Need for the study 

In the present times, 75% of the Doctors in INDIA practice in urban, 23% in semi-urban 

and only 2% in rural areas, where vast majority of population lives. Beds / 1000 people are 0.10 

in rural in comparision to 2.2 in urban areas. Limited resources availability has lead to use of 

connectivity technologies and tools to bridge the gap between the service provider and service 
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receiver. One such application in the field of medicine is telemedicine services. It is one of the 

emerging health care revolutions that are in the growth stage of adoption. To reap the benefits of 

the new revolution it is vital to examine the highlights and challenges arising out of telemedicine 

service. This forms the need for the study. 

3. Literature Review   

Arpita Mukherjee and Mukta Sharma (2015) in their study, they examined the application 

of telemedicine in eradicating Lung cancer in India. They found that telemedicine can be used in 

clinical follow ups for Lung cancer patients and can reduce the visits to the hospital. Bai  V T, et 

al.(2007) in their research found that ophthalmology is one among the various sub specialties 

correctly match with telemedicine applications. And they pointed out the successful 

implementation of teleopthalmology in SankaraNethralaya, Chennai and Aravind Eye Hospital 

,Madurai. 

Craig J, Patterson V (2005). In their study of Telemedicine projects, stated that first 

project used two-way communication process for medical consultation and education of patients 

and health care professionals. 

Ganapathy K (2005) in his study found that there is acute scarcity of Neurologists and 

stroke care specialist in the rural areas in India. Telemedicine is the only way to solve this 

problem. Ganapathy K   and  Aditi Ravindra found that  India has to build  a minimum of 750 

hospitals with 250 bed capacity per year to meet the minimum standards as per WHO, this needs 

a minimum of US $ 5 billion as annual expenditure. 

Dr.K.Ganapathy a famous neurosurgeon from Apollo Hospital widely known as father of 

Indian Telemedicine, instrumental for setting up of the first telemedicine centre in India revealed 

the technology used in the Apollo Telemedicine project. This project is the world's first VSAT 

enabled telemedicine project. VSAT is the acronym of Very Small Aperture Terminal. Kopp S 

,Schuchman R et al(2002) studied the application of Telemedicine in public health. Telemedicine 

can be used to inform, educate and motivate the general public about health issues, preventive 

measures and early detection methods. 

Mishra S K ,Kapoor L and Singh I P (2009) studied various existing  projects in India. 

And they have highlighted  the initiatives of Government of India in telemedicine. They 

concluded that  Indian Telemedicine fraternity can lead all the developing countries in deploying 

International Journal of Pure and Applied Mathematics Special Issue

2800



telemedicine projects. Murphy RLH and Bird K T (1974) in their research studied the origin of 

telemedicine in health care. And discussed about the first two telemedicine projects . 

Russo JE ,Mc Cool RR and Davies L  made a comparative study between direct Hospital 

visit by patient and medical consultation through telemedicine.In this study they found that 

telemedicine consultation reduces the cost and time of the patients considerably. Samuel K 

Moore (2002) has stated in his research that the technology of telemedicine is a promising 

technology in health care delivery and it has tremendous growth opportunity. He suggested that 

the cost of the service should be low and acceptable to everyone. Watson DS in his research 

studied the beginning of NASA’s efforts in telemedicine in the year 1960.  

4. Objective of the study 

To examine the advantages and disadvantages of telemedicine those are significant in the 

creation of satisfaction towards telemedicine services in Tamilnadu. 

5. Research methodology 

A descriptive research using primary data collected using a structured undisguised 

questionnaire, adopting area sampling method among 300 respondents was carried out. 

Analytical tools like Descriptive statistics, Factor Analysis, and multiple regression were used. 

6. Analysis and interpretation 

The analysis consists of demographics, Satisfaction towards telemedicine, top highlights 

of telemedicine that are significant for satisfaction and top challenges of telemedicine that are 

significant for dissatisfaction of telemedicine services. 

6.1. Demographic characteristics of the respondents 

The table below summarizes the demographic characteristics such as age, income, 

education, and gender of the respondents.  

Table: 1 

Summary of Demographic characteristics of the respondents 

Age 18yrs - 28 yrs 29 yrs - 39 yrs 40 yrs - 49 yrs 
60 yrs - 59 

yrs 

 Frequency 36 120 73 71 

 Percentage 12.00 40.00 24.33 23.67 

 Gender Male Female 

   Frequency 97 203 

   Percentage 32.33 67.67 

   
Education Un Educated Primary School 

Secondary 

School 

Under 

Graduate 

Post 

Graduate 

Frequency 12 83 61 84 60 
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Percentage 4.00 27.67 20.33 28.00 20.00 

Income 

Less than Rs. 

50000 

Rs. 50001- Rs. 

100000 

Rs. 100001- 

Rs. 150000  

 Frequency 168 108 24 

  Percentage 56 36 8 

   (Source primary data) 

6.2. Telemedicine awareness and usage details  

The table below presents the details such as awareness level, sources of awareness, 

Frequency of accessing telemedicine services. 

Table: 2 

Summary of Telemedicine awareness and usage details 

Awareness level 
Highly 

Aware 
Aware 

Neither aware nor 

unaware 

Frequency 60 204 36 

Percentage 20.00 68.00 12.00 

Source of awareness Friends Relatives Family Doctor 

Frequency 48 168 84 

Percentage 16.00 56.00 28.00 

Frequency of accessing 

telemedicine 
Only once 

one to three 

times 
More than three  times 

Frequency 48 143 109 

Percentage 16.00 47.67 36.33 

 (Source primary data) 

6.3. Level of satisfaction towards telemedicine 

The table below shows the level of satisfaction towards telemedicine among the 

respondents. 

Table: 3 

Level of satisfaction towards telemedicine  

Level of satisfaction Frequency Percentage 

Highly Satisfied 131 43.7 

Satisfied 157 52.3 

Neither satisfied not dissatisfied 12 4.0 

Total 300 100.0 

                                           (Source primary data) 

157 respondents forming 52.3% were satisfied with telemedicine services, 131 

respondents forming 43.7% were highly satisfied with telemedicine services and rest of the 12 

respondents forming 4% were neither satisfied not dissatisfied with telemedicine services. 

6.4. Opinion towards highlights of telemedicine 
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20 statements describing the various highlights of telemedicine were identified and their 

descriptive statistics of agreement was as follows. 

Table: 4 

Descriptive statistics for Opinion towards statements for highlights of telemedicine 

Statements describing highlights of telemedicine Mean Std. Deviation 

1. It widens the coverage of a specialist physician. 4.27 .87 

2. People far away are able to get consultation 4.39 1.02 

3. Pooling of opinion from experts are possible 4.31 .92 

4. Technology has helped in e-connection 4.24 .51 

5. Tele communications development has enabled telemedicine. 4.16 .73 

6. Specialist can be easily contacted. 4.32 .67 

7. Multiple patients can be handled at a given Time. 4.19 .89 

8. Second opinion can be easily sought. 3.95 .71 

9. Pre surgery clarifications are available 3.72 .96 

10. Post trauma care can be taken 3.84 1.04 

11. Dosage details can be monitored from a long distance. 4.08 .79 

12. Complete medicine Administration can be managed. 3.92 .84 

13. The patient can get consultation for various specialties. 4.07 1.01 

14. Biological measurements and monitoring can be done from a remote 

place. 
4.36 .55 

15. Physicians’ time can be managed effectively. 4.11 .76 

16. It has enhanced the trust towards medical profession. 4.00 .84 

17. It is closer to reality 4.07 .89 

18. It saves times of both patient as well as Doctor. 4.04 .95 

19. It reduces the cost of Medical care 4.23 .76 

20. Highly specialized practitioner can be consulted. 4.19 .80 

(Calculated from the primary data)  

The Cronbach's Alpha measure of reliability for the 20 statements was 0.891, making the 

statements reliable. 

The highest agreement is observed for the statement ‘People far away are able to get 

consultation’ with a mean of 4.39, followed by ‘Biological measurements and monitoring can be 

done from a remote place’ with a mean of 4.36, followed by ‘Specialist can be easily contacted’ 

with a mean of 4.32. The lowest agreement is observed for the statement ‘Pre surgery 

clarifications’ are available with a mean of 3.72, followed by ‘Post trauma care’ can be taken 

with a mean of 3.84, followed by ‘Complete medicine Administration can be managed’ with a 

mean of 3.92. 

6.5 Factor analysis of highlights of telemedicine 
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The various highlights were subjected to factor analysis using principal component 

analysis. Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.731, signifying that the 

sample used is adequate for performing factor analysis. Bartlett's Test of Sphericity showed that 

siginificance of Chi-Square was 0.000 so the statements and data are fit for factor analysis.  

Table: 5 

Rotated Component Matrix 

Advantages 
Factor Component 

1 2 3 4 5 6 7 

Post trauma care can be taken .890 

Post trauma care and dosage monitoring 

(15.66%) 

Dosage details can be monitored 

from a long distance. 
.847 

Pre surgery clarifications are 

available 
.653 

People far away are able to get 

consultation 

 

.841 

Reaching far way patients and enhanced trust 

towards medical profession (15.08%) 

It has enhanced the trust towards 

medical profession. 
.819 

Physicians’ time can be managed 

effectively. 
.796 

It widens the coverage of a 

specialist physician. 
.634 

Highly specialized practitioner can 

be consulted. 

 

.949 

Access to specialists and reduction 

in medical cost (14.22%) 

It reduces the cost of Medical care .916 

It saves times of both patient as 

well as Doctor. 
.609 

It is closer to reality .514 

Technology has helped in e-

connection 

Advances in Technology aid in 

e-connecting(10.63%) 

.756 

 
The patient can get consultation for 

various specialties. 
.753 

Complete medicine Administration 

can be managed. 
.608 

Multiple patients can be handled at 

a given Time. Handling Multiple patients and facility 

to seek Second opinion(9.94%) 

.784 

 
Second opinion can be easily 

sought. 
.703 

Multiple Specialist can be easily 

contacted. 
Ease of access to several specialists (9.32%) 

.892 

 
Tele communications development 

has enabled telemedicine. 
.661 
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Pooling of opinion from experts are 

possible 

Pooling of opinion from experts (8.30%) 

.779 

Biological measurements and 

monitoring can be done from a 

remote place. 

-.503 

(Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. Rotation 

converged in 18 iterations) 

In total seven telemedicine highlight factors were extracted explaining 83.17% of total 

variance. 

6.6. Estimation of the telemedicine user satisfaction from its highlights  

The extracted seven factors post trauma care and dosage monitoring, reaching far way 

patients and enhanced trust towards medical profession, access to specialists and reduction in 

medical cost, advances in technology aid in e-connecting, handling multiple patients and facility 

to seek second opinion, ease of access to several specialists, and pooling of opinion from experts 

were subjected to Multiple regression for identifying the highlight factors that are significant in 

creation of satisfaction. 

 

Table: 6 

Multiple regression Model summary for satisfaction from factors extracted 

R r
2
 S.V S.S Deg.free. M.S F Sig. 

0.80 0.640 Regression 34.631 7 4.947 23.618 .000 

Residual 61.165 292 .209   

Total 95.797 299    

An r
2 

of 0.64 shows that the modal variables are able explain the dependent variable 64% and 

the significance of F statistic in one way ANOVA of 0.000, shows that the modal is fit. 

Table: 7 

Satisfaction from factors extracted Model coefficients and significance of t statistic 

Predictors 
U.S.C S.C 

t Sig. 
B S.E β 

(Constant) 1.603 .026  60.677 .000 

Post trauma care and dosage monitoring .066 .026 .117 2.496 .013* 

Reaching far way patients and 

enhanced trust towards medical 

profession 

-.092 .026 -.163 -3.484 .001* 

Access to specialists and reduction in 

medical cost 
-.083 .026 -.147 -3.144 .002* 

Advances in Technology aid in e-

connecting 
-.129 .026 -.227 -4.860 .000* 

Handling Multiple patients and facility 

to seek Second opinion 
-.068 .026 -.120 -2.556 .011* 
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Ease of access to several specialists .260 .026 .460 9.839 .000* 

Pooling of opinion from experts -.084 .026 -.149 -3.179 .002* 

(*=Significant at 5% level) 

All the extracted seven factors post trauma care and dosage monitoring, reaching far 

way patients and enhanced trust towards medical profession, access to specialists and reduction 

in medical cost, advances in technology aid in e-connecting, handling multiple patients and 

facility to seek second opinion, ease of access to several specialists, and pooling of opinion from 

experts are significant while estimating the level of satisfaction towards telemedicine. 

6.7. Opinion towards challenges of telemedicine 

20 statements describing the various challenges of telemedicine were identified and their 

descriptive statistics of agreement was as follows. 

Table: 8 

Descriptive statistics for Opinion towards statements for challenges of telemedicine 

Statements describing challenges of telemedicine Mean Std. Deviation 

1. Real physical consultation is not available 4.20 0.80 

2. Highly dependent on Technology 4.08 1.01 

3. Connectivity problems create troubles. 4.40 0.74 

4. Pooling of ideas leads to confusion. 3.28 1.34 

5. Connectivity costs are high. 3.20 1.33 

6. Infrastructure cost in high. 3.12 1.31 

7. People access to telemedicine centre is poor. 3.76 1.21 

8. There is no standard business model. 3.71 1.03 

9. Security aspect of patient medical records is poor 3.56 1.06 

10. Language barriers may create confusions. 3.59 1.35 

11. People do not believe such technology interventions. 3.76 1.14 

12. Awareness about telemedicine services are quite low. 4.11 1.10 

13. Physicians are not having patience in consulting through smart 

devices. 
3.84 1.04 

14. Physicians are not willing to involve in it. 3.68 1.15 

15. Patients are feeling discomfort while disclosing their personal 

problems in front of a camera or any other devices. 
4.24 0.71 

16. Physical examinations of certain symptoms are not possible. 4.39 0.63 

17. Continuous consultation by a same physician is missing 4.12 0.86 

18. Specific physician can not be contacted as per the choice of the patient. 4.25 0.70 

19. Physicians are not familiar with the system. 3.89 1.07 

20. Government initiatives are poor. 3.69 1.16 

(Calculated from the primary data)  

The Cronbach's Alpha measure of reliability for the 20 statements was 0.782, making the 

statements reliable. 
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The highest agreement is observed for the statement ‘Connectivity problems create 

troubles’ with a mean of 4.40, followed by ‘Physical examinations of certain symptoms are not 

possible’ with a mean of 4.39, followed by ‘Specific physician can not be contacted as per the 

choice of the patient’ with a mean of 4.25. The lowest agreement is observed for the statement 

‘Infrastructure cost in high’ are available with a mean of 3.12, followed by ‘Connectivity costs 

are high’ can be taken with a mean of 3.20, followed by ‘Pooling of ideas leads to confusion’ 

with a mean of 3.28. 

6.8. Factor analysis of challenges of telemedicine 

The various challenges were subjected to factor analysis using principal component 

analysis. Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.842, signifying that the 

sample used is adequate for performing factor analysis. Bartlett's Test of Sphericity showed that 

siginificance of Chi-Square was 0.000 so the statements and data are fit for factor analysis.  

Table: 9 

Rotated Component Matrix 

Challenges 
Component 

1 2 3 4 5 6 

Connectivity costs are high. .913 

High cost of connectivity and infrastructure (23.02%) 

Infrastructure cost in high. .888 

Pooling of ideas leads to confusion. .863 

There is no standard business model. .784 

People access to telemedicine centre is 

poor. 
.680 

Security aspect of patient medical 

records is poor 
.580 

Real physical consultation is not 

available 
 

.919 
Physical consultation not possible and heavy 

dependence on technology (15.00%) Highly dependent on Technology .913 

Connectivity problems create troubles. .854 

Patients are feeling discomfort while 

disclosing their personal problems in 

front of a camera or any other devices. 

 

.887 

Discomfort among patients in 

disclosing health problems before 

inhuman devices (13.50%) 

Physical examinations of certain 

symptoms are not possible. 
.740 

Language barriers may create 

confusions. 
.576 

Awareness about telemedicine services 

are quite low. 
.531 
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Physicians are not familiar with the 

system. Physicians lack familiarity 

and poor Government 

initiatives (12.80%) 

.897 

 Government initiatives are poor. .831 

People do not believe such technology 

interventions. 
.632 

Physicians are not willing to involve in 

it. Physicians lack willingness and 

patience (10.52%) 

.860 

 
Physicians are not having patience in 

consulting through smart devices. 
.859 

Specific physician can not be contacted 

as per the choice of the patient. 
Inability to contact a specific physician (8.73%) 

.813 

Continuous consultation by a same 

physician is missing 
.738 

(Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. Rotation 

converged in 7 iterations) 

In total six telemedicine advantage factors were extracted explaining 83.58% of total 

variance. 

6.9. Estimation of the telemedicine user dissatisfaction from its challenges  

The extracted six factors high cost of connectivity and infrastructure, physical 

consultation not possible and heavy dependence on technology, discomfort among patients in 

disclosing health problems before inhuman devices, physicians lack familiarity and poor 

government initiatives, physicians lack willingness and patience and inability to contact a 

specific physician were subjected to Multiple regression for identifying the advantage factors that 

are significant in creation of satisfaction. 

Table: 10 

Multiple regression Model summary for satisfaction from factors extracted 

R r
2
 S.V S.S Deg.free. M.S F Sig. 

0.89 0.79 Regression 6.581 6 1.097 3.602 .002
a
 

Residual 89.216 293 .304   

Total 95.797 299    

An r
2 

of 0.79 shows that the modal variables are able explain the dependent variable 79% and 

the significance of F statistic in one way ANOVA of 0.002, shows that the modal is fit. 

Table: 11 

Satisfaction from factors extracted Model coefficients and significance of t statistic 

Predictors 
U.S.C S.C 

t Sig. 
B S.E Beta 

(Constant) 1.603 .032  50.327 .000 

High cost of connectivity and 

infrastructure 
-.093 .032 -.164 -2.914 .004* 
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Physical consultation not possible and 

heavy dependence on technology 
-.050 .032 -.088 -1.556 .121 

Discomfort among patients in 

disclosing health problems before 

inhuman devices 

.014 .032 .024 .427 .670 

Physicians lack familiarity and poor 

government initiatives 
.092 .032 .163 2.889 .004* 

Physicians lack willingness and 

patience 
.015 .032 .026 .462 .645 

Inability to contact a specific physician -.045 .032 -.079 -1.399 .163 

(*=Significant at 5% level) 

Two of the six extracted factors high cost of connectivity and infrastructure and 

physicians lack familiarity and poor government initiatives are significant while estimating the 

level of satisfaction towards telemedicine. 

7. Findings and conclusion 

 96 % of the respondents were satisfied with the telemedicine services they received. All 

the extracted seven highlight factors post trauma care and dosage monitoring, reaching far way 

patients and enhanced trust towards medical profession, access to specialists and reduction in 

medical cost, advances in technology aid in e-connecting, handling multiple patients and facility 

to seek second opinion, ease of access to several specialists, and pooling of opinion from experts 

are significant while estimating the level of satisfaction towards telemedicine. Two of the six 

extracted challenging factors high cost of connectivity and infrastructure and physicians lack 

familiarity and poor government initiatives are significant while estimating the level of 

satisfaction towards telemedicine. 
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