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In various countries across the globe, communication between the citizens and the government takes place through online mode which helps 

them to reach extensively. These innovative initiatives in technologies have restructured the lifestyle of the citizens residing in our country. 

The Indian government has revamped its process through outstanding digital transformation in facilitating its services in many fields like 

insurance, banking, education, and health care services for the citizens. The phrase e-governance has been introduced in the 17th century to 

concentrate on structuring the applications for facilitating services to the citizens. The deadly virus of COVID-19 has been spread all over the 

countries in December 2019 in Wuhan city, China. The whole world has been drastically affected and the Indian government has taken several 

initiatives and precautionary measures to safeguard the life of the people. Various health care applications have been developed to facilitate 

teleconsultation services to the people, especially in remote villages, since in developing countries like India 70 percentage of the entire 

population are occupied by the rural areas. The government authorities, officials, and health care workers have faced various obstacles to create 

knowledge and awareness about this deadly virus of COVID-19 among rural citizens. The government officials have instructed the rural citizens 

to maintain social distancing, use hand sanitizers, and access teleconsultation services to meet their immediate health requirements. Hence the 

present study has found out the recurrence of usage of e-governance health care applications among the citizens in rural areas and predicted 

that the exact requirement of the citizens in rural areas for effectively using the e-governance applications for health through machine learning 

technique in r studio. 

Keywords: Actual Usage, COVID-19, E-governance Health Care Applications, Rural Citizens, Public Trust, Service Quality, Information 

Quality. 
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INTRODUCTION 

The process of offering online government services for the 

citizens living in the society is called the element “E-

governance”. It is the most convenient platform for both 

people and the government for exchanging information 

(Armstrong, et.al, 2012). In India, 69.98 percentage of the 

population is occupied in villages (World Bank, 2018). Hence 

the government services must reach the rural citizens since 

they occupy wider space in our country (GOI, 2015). A new 

deadly pneumonia virus called COVID-19 (Noval 

Coronavirus 2019) has been determined by WHO (World 

Health Organization) in China (WHO, 2020). This deadly 

virus affects the respiratory tract of humans. Most of the 

developed countries have been identified with lakhs of 

infected cases (Civil Service India, 2020). The whole world 

remains in indefinite lockdown for more than 9 months, and 

the World Health Organization has directed the people to take 

precautionary measures like maintaining social distancing, 

wearing a face mask, frequently use hand sanitizers, and 

follow maximum hygiene and safety measures to fight 

against this deadly virus. The Indian Government has made 

multiple safety measures to secure the lives of the people 

particularly in villages from Coronavirus since the awareness 

about this deadly virus is found to be less among the rural 

people. 

During this epidemic condition of COVID-19, to offer health 

care services, the Government of India has decided to 

facilitate technology-oriented services for health to the rural 

poor under CSC (Common Service Centres). Various 

technology-oriented health care services like 

Teleconsultation Services, Tele-Diagnosis, and general 

health care advice from medical experts have been facilitated 

to the low-income group people in villages (CSC Health, 
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2020). The Indian Government has structured the application 

called “Arokiya Setu App” in April 2020 for distancing the 

people from this deadly virus by highlighting the places 

where this virus has been extensively spread. “E-Sanjeevani” 

is another application that has been developed by the 

Government of India for providing teleconsultation services 

that associate people with experienced medical experts 

through video conferencing (C-DAC, 2020). Therefore, in the 

present world situation, globally “Health” is considered as the 

most important factor among all the people irrespective of 

their socio-economic status during this panic situation of 

Coronavirus. Hence the current research study is 

concentrated on examining the determinants that are highly 

associated with the e-governance health care applications 

usage among rural people. The present study has also done an 

in-depth analysis on predicting the exact dimension that 

increases the e-governance health care applications usage by 

the rural people. 

 

DIMENSIONS OF “ACTUAL USAGE” OF ONLINE HEALTH 

CARE SERVICES AMONG CITIZENS IN VILLAGES 

THROUGH E-GOVERNANCE INITIATIVES 

Individual’s behavioral reaction is represented their Actual 

Usage of a system. It describes the frequency of usage and 

measures the time spent by each individual in using a specific 

system (David, 1993). It is the extent to which a person 

connects with the system that increases their job performance 

(Davis, 1989). The research study has measured the actual 

usage behavior of an individual by measuring their attitude 

for accessing the system (Davis and Venkatesh, 1996 and 

Etienne, et.al, 2015). A study has designed the theoretical 

framework for the adoption of technology. The authors have 

built a conceptual model through Technology Acceptance 

Model.  

 

Information Quality (IQ) 

“IQ (Information Quality)” is determined as the data quality 

that represents a single aspect of a variable (Wang and 

Strong, 1996). In an organization, the employees perform 

their task daily by accessing the information, technology, and 

the other resource that delivers the products or services to 

their customers. Therefore the information gained from any 

system should be relevant and have good quality to serve the 

customers (Alter, 2013). The basic objective of any system is 

to facilitate the information to the employees to perform the 

specific tasks (Petter et al, 2012). It is proved that the 

information system is highly dependent on the Information 

quality components for satisfying the users (Gable et 

al, 2008). The researchers have analyzed that “accuracy”, 

“ease of understanding”, “consistency”, “personalization”, 

“relevance”, “timeliness”, and “security” are the dimensions 

that measure the information quality of a system (Petter, et. 

al, 2012).  

Service Quality (SQ) 

 “Service” is determined as the association of intangible, 

inseparable, and unstable system outcome that meet the 

system's needs (Gupta, Bhaskar, Singh, 2016). 

Responsiveness, Tangibility, Empathy, and Assurance are the 

various components of service quality in banking, transport, 

and tourism industries (Parasuraman, 1988). Fundamental 

factors that examine the service quality of an organization 

have been determined by researchers in many studies 

(Gronroos, 1984) Responsiveness, personalization, quality, 

and reliability are to be examined for measuring service 

quality (Lee and Lin, 2005). Researchers have constructed the 

service quality in association with training and staff skills. 

The researchers have considered process, subjective, and the 

outcome are the three factors for analyzing service quality 

(Galloway and Ho, 1996). Authors have also highlighted that 

the factors of service quality are used as the strategy for 

marketing to enhance the efficiency of an organization 

(Asubonteng et al, 1996). 

 

Public Trust 

The phrase “Trust” is defined as the fundamental need of a 

person living in the country related to their united values, 

dissimilarities, and preferences. It is described as the 

expectations of the people from the government that they 

would like to obsess (Cheema and Popovski, 2010). The 

hesitation of citizens in utilizing e-governance services 

through smartphones, websites, internet portals, and kiosks 

has a huge impact on efficiency in facilitating government 

services. Various researchers have stated that ICT is found to 

be the most efficient tool for attaining citizens’ trust in 

adopting e-governance services (Moon, 2003). Obtaining 

Services online are faster, cheaper, faster, and utilized easily 

throughout the world. Hence a large amount of money has 

been spent lavishly by the global nations for achieving 

peoples’ trust towards obtaining government services online 

(Mahmood, 2019). Various researchers have analyzed the 

variable “trust” through the successful execution of e-

governance services. Siraj and Nasir (2020) have also 

highlighted that accessing tools like websites, digital 

payment systems, and social media are highly helpful for 

people towards accessing government services. The 

efficiency of these initiatives through technology increases 

the communication between the government and the citizens. 

 

GAP ANALYSIS 

Many studies have strengthened their findings by 

highlighting various issues and challenges encountered by the 

citizens in rural villages for using government services 

online. The Government of India has made several steps and 

invested lakhs and millions of rupees for designing health 

care applications, for providing health care services through 

ICT for the rural people especially during this pandemic 

https://www.tandfonline.com/reader/content/174dd7c98dc/10.1057/s41303-016-0029-7/format/epub/EPUB/xhtml/index.xhtml#CIT0003
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condition of Coronavirus. But, still adopting those 

technology-based health care services is are found to be 

challenging by the rural citizens. 

Hence this research study is an effort taken by the researchers 

for measuring the needs of the rural citizens for using Health 

applications. The authors have also predicted the exact 

requirement of the rural citizens towards their actual usage of 

e-governance health care applications. 

 

CONCEPTUAL MODEL ON ACTUAL USAGE MODEL FOR  

E-GOVERNANCE HEALTH CARE APPLICATIONS 

 
Figure 1: Actual Usage Model for E-Governance Health Care Applications (Rural Citizen-EGOV.HA-AU Model) 

Source: Authors’ Model 

 

The current study has used, D&M, 2003 (Delone and Mclean) 

model and the citizen-centric e-governance success model 

(Jafari, et.al, 2011) for designing the proposed conceptual 

model named “Actual Usage Model for E-governance 

Health Care Applications (Rural Citizen-EGOV.HA-AU 

Model)”. In D & M (2003), the authors have analysed the net 

benefits gained by the citizens for using a specific system. In 

the citizen-centric model, the authors have identified the 

elements that are highly associated with the requirements and 

needs of the people for effectively utilizing the e-governance 

system. In the current research study, the authors have taken 

“Public Trust”, “Service Quality”, and “Information Quality” 

as components for determining the usage of online health care 

applications through e-governance initiatives among rural 

citizens. The preferred theoretical model constructed by the 

researchers is displayed in Fig 1. 

 

METHODS 

The researchers have designed a questionnaire for analyzing 

the e-governance health care applications usage by the rural 

citizens residing in Kanchipuram District. The authors have 

used a descriptive research design throughout the study. 

Purposive and random sampling techniques have been used 

by the researchers for primary data collection since the 

complete study has been organized through selecting the rural 

villages randomly in the Kanchipuram district. The present 

research study is highly based on the purpose of collecting 

300 rural respondents who were using e-governance 

applications for health in the district of Kanchipuram and its 

rural literacy rate is found to be 76 % which is lesser than the 

average literacy rate (80.23%) of the state Tamil Nadu. 

Moreover, the total number of CSCs (Common Service 

Centres) in Kanchipuram district is found to be 41 for 

servicing the entire rural population of Kanchipuram district 

(3,998,252). Hence this highlights that one CSC can be 

accessible for the population size of 97518. Therefore the 

authors purposively targeted the Kanchipuram district for 

conducting the study for collecting the primary data. The 

demographic profile of rural respondents has been displayed 

in Table 1. From table 1 it is highlighted that only 8.8 

percentage of the rural respondents always access e-

governance health care applications. The machine learning 

technique in r-studio was used by the authors to analyze the 

exact determinant that is highly significant with the actual 

usage of online health care applications. 
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Table 1: Demographic Statistics of the Rural Citizens 

Gender Frequency Percent 

Female 141 47.0 

Male 159 53.0 

Age   

18 - 26 64 21.3 

26 - 35 114 38.0 

36 - 45 75 25.0 

56 and above 47 15.7 

Monthly Income   

Less than 10k 86 28.7 

10k to 15k 138 46.0 

15k to 20k 59 19.7 

Greater than 20k 17 5.7 

Education  

Below 10th STD 66 22.0 

Higher Secondary 79 26.3 

Under Graduate 84 28.0 

Professional 71 23.7 

Frequency of Accessing e-governance Health Care 

Applications 

Never 69 18.4 

Rarely 180 38.8 

Sometimes 147 24.8 

Often 54 9.2 

Always 50 8.8 

Total 300 100.0 

 

ANALYSIS OF DATA  

The descriptive analysis for the research study has been 

measured by utilizing a software tool called Statistical 

Package for Social Sciences (SPSS 21). Through conducting 

the pilot study with the selected 150 respondents in the 

villages of the Kanchipuram district, the reliability of the 

questionnaire designed by the researchers has been analyzed. 

Cronbach’s alpha value is found to be 0.88 from the 

reliability test. Therefore, the internal consistency of the 

structured questionnaire is found to be reliable (Mohsen and 

Reg, 2011). The researchers have adopted “Neural Network 

Analysis” as a machine learning technique in r studio for 

analyzing the exact variable that is highly related to the 

outcome variable “Actual Usage” of e-governance health 

care applications. 

 

Predicting the Actual Usage of Online health care 
applications among the rural citizens through e-
governance initiatives using Neural Networks 
Analysis 

The element “Neural Network” is determined as the neurons 

that exist in the neuronal system of human beings. Each 

neuron in the human body is related to the dendrites that pass 

the signals in the shape of electrical impulses to the other 

neurons present in the body. These signals are received as 

input in the form of an activation code by the human body for 

taking a particular action (Noon, 2013 & Johnson, 2004). 

After the in-depth examination and analysis, through 

receiving various inputs, the system produces the outcome for 

making a suitable decision (Gurney, 2004). All the variables 

are given as input, and the particular weights for each variable 

have been calculated and represented as “w”. Through 

measuring the weights for each variable, by using the 

summary function, the true and false judgments have been 

analyzed. The actual prediction is tested and determined as 

the variable ‘y’. These processes are continuously tested by 

the binary, numerical & categorical variables, and it is 

determined as “Single – Level Perception”. The “Output (y)”, 

“Hidden(h)”, and “Input(x)” are the three major categories of 

neural networks and it is represented in Table 2. 

 

Table 2: Model Formulation 

SNO Name of 

the 

Layer 

Subscript Description 

1. Input 

Layer 

x(1,2,3,4…m) Input variables 

used in the study  

2. Hidden 

Layer 

h(1,2,3……..n) Hidden weights 

extracted from the 

input layers 

3. Output 

Layer 

y Output variable 

analyzed from the 

weights of hidden 

layers 

Source: Lim, 2018 

 

The current research study has been conducted by using 300 

sample data from the rural respondents f Kanchipuram 

District with the three input layers such as “Public Trust”, 

“Service Quality”, and “Information Quality”. The variable 

“Actual Usage of e-governance health care applications” is 

taken as the output layer. There are two hidden layers 

generated with the corresponding weights through the 

function neural net( ). Figure 2 represents the neural network 

model for the preferred theoretical framework. From figure 2 

it is proved that the outcome variable has obtained the 

maximum weights of “63.41098”. This shows that from the 

input variable “Information Quality” is found to be the 

dimension that is strongly significant with the weights of 

2.29787 with the output variable “Actual Usage” for attaining 

the highest score of “63.41098”. 
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Figure 2: Neural Network Analysis (NNA) for Rural Citizen-EGOV.HA-AU Model 

Source: Author(s) Model 

 

Confusion Matrix 

To examine the true or false negatives the confusion matrix 

has been generated. Table 3 displays the confusion matrix for 

the data gathered from the rural respondents. Table 3 

highlights that the proposed model produces 98 true negatives 

(0’s), 32 true positives (1’s), 18 false negatives, and 2 false 

positives. 

 

Table 3: Confusion Matrix 

 Prediction 

Actual 0 1 

0 98 2 

1 18 32 

 

Table 3 shows that 88% (130/150) accuracy rate has been 

attained in predicting the actual usage of e-governance health 

care applications. 

 

RESEARCH FINDINGS AND DISCUSSION 

Table 1 shows that about 46 percent of the rural citizens fall 

under the income group between Rs.10,0001 to Rs.15000. 

This proves that low-income people are not effectively 

accessing e-governance health care applications (Bhuvana & 

Vasantha, 2020). It is proved that 8.8 percentage of the rural 

respondents always access e-governance health care 

applications. Various research studies have highlighted that 

crowing, internet connectivity problems, closure of common 

service centers, and electric issues are the challenges 

encountered by the citizens in villages for using e-governance 

health care applications (Siraj and Nasir, 2020). Many 

authors have analyzed that providing health care services 

particularly for the elderly people in remote villages is found 

to be highly challenging (Margaret, Lorna, and Anne, 2015). 

Lack of awareness and infrastructure are the challenges that 

are significant to the channel of e-governance health care 

applications (Mohammad, et.al, 2019). Researchers have 

observed that lack of knowledge and awareness are the two 

major issues faced by the medical practitioners for promoting 

health care services among rural people (Rudolph et al., 

2014). 

The current research study has analyzed that the factor 

“Information Quality” is the primary dimension towards 

promoting the “actual usage” of online health applications by 

the citizens in villages. Authors of the present study have 
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constructed the theoretical framework and it has been 

validated by utilizing r-studio through machine learning 

technique called “Neural Network Analysis” by three 

different input layers namely “Public Trust”, “Service 

Quality”, and “Information Quality”. The dimension “Actual 

Usage” is considered as the output layer. It is found that the 

dimension “Information Quality” has secured maximum 

weights of 2.29787 as its contributions for obtaining the 

weights of 63.41098 for the outcome variable “Actual 

Usage”. The information gained from any system should be 

relevant and have good quality to serve the users 

(Alter, 2013). Hence the need and importance of quality of 

information should be identified by the developers for 

constructing any information systems to benefit the users. 

(Petter et al, 2012). The findings of the present research study 

show that before constructing any applications related to the 

health care services especially for the rural citizens, their 

primary needs and requirements have to be first identified by 

the medical practitioners, and the application developers to 

make them adopt e-governance health care applications. 

 

CONCLUSION 

In the current epidemic condition of COVID-19, accessing 

applications for health under initiatives of e-governance is 

found to be a better solution for the rural citizens for getting 

quality health services from medical experts. It is considered 

to be a huge transformation in medical informatics towards 

public health in facilitating ICT-based health care 

servicesThe researchers of the present research study have 

done their making contribution to examining the actual usage 

of online health care applications among rural citizens 

through e-governance initiatives. Through identifying the 

limitations of the previous research studies, the authors have 

examined the recurrence of using e-governance health care 

applications among the rural citizens and predicted that the 

determinant “Information Quality” is the priority requirement 

of the citizens in rural areas for effectively using the online 

health care applications facilitated by the government. A 

similar research study could be made by the researchers by 

identifying different dimensions that predict the actual usage 

of e-governance health care services among rural citizens. 
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