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Abstract

Digital technologies have emerged as indispensable tools in designing and developing sophisticated 
healthcare systems. In today’s world, human society is deeply intertwined with digital technologies 
and computing. Advancements in communication and technology have greatly enhanced global 
connectivity among people and stakeholders. Organisations and institutions across various sectors, 
including healthcare and medicine, increasingly embrace technology. Governments worldwide are 
actively promoting the integration of IT and computing into healthcare and medical systems. Utilising 
different technologies and computing subfields has developed advanced, intelligent, and more efficient 
healthcare services. Digital healthcare is pivotal in promoting enhanced well-being for individuals of all 
ages, irrespective of location. To advance healthcare infrastructure, national, state, or regional digital health 
initiatives have been implemented with comprehensive strategies encompassing financial, organisational, 
human, and technological resources. InIndia, several initiatives have been launched in the healthcare 
sector, focusing on technology and computing. This paper explores various aspects of technology and 
computing in healthcare, providing insights into digital healthcare informatics’s existing, current, and 
future scenarios. It examines adopted and potential strategies to enhance healthcare delivery through 
integrating digital technologies and computing systems. This paper is a conceptual works and its includes 
the detailed study of the secondary data source collected from different government websites and digital 
platforms and then analyzing these qualitative and quantitative data to understand the issues related 
to digital healthcare system.

Highlights

mm The pivotal role of digital technologies in modern healthcare systems, emphasizing their 
indispensability in designing sophisticated healthcare solutions.

mm It underscores how advancements in communication and technology have significantly improved 
global connectivity among individuals and stakeholders, contributing to the evolution of healthcare 
systems worldwide.

mm Active governmental promotion of integrating 
IT and computing into healthcare and medical 
systems, indicating a concerted effort to leverage 
technology for enhancing healthcare delivery.

mm The exploration of various aspects of technology 
and computing in healthcare, providing insights 
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into existing, current, and future scenarios of digital healthcare informatics, based on qualitative and 
quantitative data analysis from diverse government sources and digital platforms.

mm Though Digital Healthcare has many opportunities but there are many issues in socio-technocal and 
economical perspective such as purchase of technology, purchase of tools and products, manpower 
development, content development and management, etc.

Keywords: Digital Healthcare, Health Informatics, IT in Healthcare, Digital Medical Informatics, 
Digitalization, Digital India, Policies

In the healthcare segment, digital healthcare is 
considered a modern healthcare service delivery 
method, becoming essential and recognised 
worldwide. India is a cashless economy with 
proper transparency inelectronic governance, 
mobile governance, etc. Today, India is moving 
towards digitalisation so that citizens may have 
digital literacy skills and accessibility in digital 
resource development (Aasheim, C.L., Williams, 
S., Rutner, P. & Gardiner, A. 2015), (Behkami, N.A. 
& Daim, T.U. 2012). It is indisputable that India 
is just a developing country; therefore, traditional 
healthcare centres suffer from issues like lack of 
accessibility regarding proper technologies, land, 
investable resources, poor and disqualified medical 
practitioners, etc. Digital Healthcare system is the 
need of the hour in the Government and Private 
Sector; however, issues like Data Susceptibility, lack 
of IT Literacy, Implementation loopholes, Cyber 
Security issues, Excessive server Hits, Man-in-the-
Middle Attack, and impediments in Deploying Wi-
Fi Centres & Hotspots are the fundamental issues 
in this regard.
Furthermore, day by day, the number of various 
diseases is also increasing, and the role of Digital 
Healthcare Informatics is tremendous. The Global 
Nodal Health Authority WHO reports that diseases 
significantly exist. However, communicability 
exists due to chronic conditions like physiological, 
behavioural, genetic and environmental factors. It 
further results in 63% of all deaths,and it is, therefore, 
theleading cause of mortality. Furthermore, studies 
show that 80% of such kind of deaths occur in 
countries where per capita income is either low 
or inthe middle range (Agrawal, R. & Prabakaran, 
S. 2020); (Balsari, S., Fortenko, A., Blaya, J.A., 
Gropper, A., Jayaram, M., Matthan, R. & Khanna, T. 
2018). Currently, India’s population is 1.41 billion. 
However, it is still regarded as a developing country 
with immense burden of these non-communicable 
diseases, and its use of the Information Technology 
play a leading role. Still, there are considerable 

lacunas in the development of healthcare systems. 
The rates of mortality have increased drastically 
due to certain non-communicable diseases that have 
increased all over India between 1990 and 2016.
Further it has been noted that significant levels of 
deaths, precisely speaking, and about 5% of people 
suffering from life with disability in the year 2016 
were from ailments like cancer. This suffering 
population has grown over the years. Since 1990, 
it has almost doubled. Therefore, it is crucial to 
develop the proper healthcare and technology-
supported systems. There are many alarming 
diseases like heart disease, stroke, and diabetes, and 
thus, it is essential to explore potential solutions for 
such kind of high burden in India. Conventional 
therapeutic and prophylactic care monitoring may 
be complex in some instances. India suffers from 
inadequate physical healthcare infrastructure and 
a lack of trained human resources in the traditional 
healthcare systems. Therefore,face-to-face patient 
interactions in India have become critical challenges 
in healthcare centres, such as timely diagnosis, 
medical treatment, etc. In this context, using 
health informatics is essential to fulfil the desired 
goals of healthcare organisations and medical 
institutions. The nodal authority of Information and 
Communication Technology in India, the Electronics 
and Information Technology Ministry, proactively 
took some initiatives for the process of digitalisation 
through the Digital India Project, and here three 
vision areas are adopted, namely,
	 (a)	 Every citizen’s access to digital infrastructure 

is a utility.
	 (b)	 On-demand access to governance and 

services in digitalisation.
	 (c)	 E m p o we r i n g  c i t i z e n s  w i t h  d i g i t a l 

technologies.

The governmental initiative for Digital India is one 
of the technology-enabled programs responsible 
for promoting and advancing government services 
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in different areas with transparency. Services are 
offered speedily, digitalised assistance is given, 
benefits are extended over digital means, and the 
beneficiaries can access these services conveniently 
using an electronic format. (Madon, S., Sahay, S., 
& Sudan, R. 2007); (Ministry of Health and Family 
Welfare, Government of India, 2019). With the 
assistance of digital technologies, many mobile 
health (m-Health) and electronic health (e-Health) 
applications have been developed, extending better 
and excellent healthcare service delivery. The critical 
devices include mobile phones, access to websites, 
availability of software, use of wearable devices, 
accessibility to computers and use of tablets (tabs). 
Therefore, digital healthcare involves adopting 
online and offline digital technological platforms 
used in modern practices of digital healthcare 
technology systems. The World Health Organization 
(WHO) supports and promotes universal health 
coverage for offering high-quality delivery of 
healthcare in helping different types of patient care 
that are related to disease-preventing measures, 
disease diagnosis, disease control by therapeutics, 
and measures of palliative healthcare with the uses 
of smartphone and electronic gadgets, computing 
devices that can be carried, services that depend 
on the use of the Internet, mobile apps, and use 
of digital platforms of social media. Many studies 
are conducted in digital healthcare in the context 
of technologies, people, health professionals, 
infrastructure governance, etc. It has been noted 
that various diseases like heart diseases, heart 
and brain strokes, bone dysfunctions causing 
arthritis,  psychological depression of mind and 
body, and chronic diseases like lung dysfunction 
leading to pulmonary diseases are increasing day 
by day, and in this context,uses of technologies 
play a leading role in minimising and control 
of such diseases (Jain, E. 2020). In the context of 
the following, digital technologies and Health 
Informatics considered are essential—

�� In Symptom assessment.
�� In Self-management.
�� In Distressr eduction.
�� In proper Health awareness.
�� In Accurate communication with others.
�� In timely medical service delivery and 

promotion.

�� In following up on medical conditions.
�� Medical referral to better healthcare facilities.
�� In the maintenance of medical treatment 

directives and
�� In improving the quality of life of suffering 

patients,

The number of digital healthcare technology 
applications in India has risen in recent years. 
Such applications are mainly from the healthcare 
segment in diagnosing diseases and formulating 
methodologies towards better healthcare and 
delivery of services. M-health is vital to launch 
the overall health system in India and foster 
healthcare service. Furthermore, overhauling digital 
healthcare infrastructure,including the penetration 
of smartphones and tablets in remotest areas 
and urban and rural landscapes, with dynamic 
support from internet service providers, needs 
more priorities. The telecom regulatory authority 
already developed many steps and systems and 
more advanced communication technology to 
ensure the citizens’ doorstep. However, there is a 
shortage of free training in mobile app installation 
and systematic usage by patients and healthcare 
professionals required in healthcare organisations. 
In this regard, proper steps and initiatives are 
essential from the research institutions, private 
sector, NGOs, schools, colleges, universities, higher 
educational institutions, etc. Government funding 
is vital in implementing digital healthcare systems 
for the infrastructure, implementation, technologies, 
and tools, as well as for developing awareness 
and reducing the knowledge gap about patient-
centred applications. Proper regulatory initiatives 
are practically ahead of us. For the optimal digital 
healthcare system, we need to eliminate such poor 
regulations to make an indeed developed country 
where quality healthcare,even from different 
remotest corners of the country,is also affordable 
using digital navigation and systems, digital devices 
and accessible digital platforms (Dash, S.P. 2020); 
Itumalla, R. 2012); (Pingle, S. 2012).

Objective of the Work

The paper entitled “Indian Digital Health 
Information Systems: Initiatives and Opportunities 
with Socio-economic Perspective” is aimed with the 
following agenda—
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�� To learn about the basics of Digital Healthcare 
Systems, Health and Medical Informatics in a 
brief context.

�� To learn about the basics of existing and current 
Digital Healthcare infrastructure initiatives in 
India.

�� To learn about the applications and future 
initiatives of healthcare informatics and systems 
development in the Indian context.

�� To briefly learn the international context and 
development projects in Digital Healthcare 
Systems.

�� To digout the scenario of Digital Healthcare 
Systems in an international context and, based 
on that, develop strategies and adopt policies.

�� To analyse the present scenario in healthcare 
education, time bound projects, and programs 
related to systems in digital healthcare 
and health informatics, as well as propose 
educational programs in the Indian context.

�� To learn about the economical issues and 
concern related to Digitalization of Healthcare 
Systems in India.

Review of Literature

Conducting exploratory research work on the 
topic “Indian Digital Health Information Systems: 
Initiatives and Opoortunities with Socio-economic 
Perspective”, it has been decided to do a review of 
the literature as listed below to understand more 
the topic and coming out with a valid approach to 
analyse the topic logically and formulating some 
suggestions that are easy to follow and practice in 
the field of digital healthcare governance.
Agrawal and Prabakaran (2020) investigate into 
the pivotal role of big data analytics in reshaping 
general practice within the healthcare landscape. 
Through an extensive review of existing literature, 
the authors emphasize the multifaceted benefits 
of leveraging big data, including improved 
diagnostics, personalized treatment plans, and 
predictive modelling for disease prevention. 
Notably, the paper underscores the importance 
of data interoperability, privacy protection, and 
ethical considerations to harness the full potential 
of big data in healthcare. By drawing attention to 
practical challenges such as data quality assurance 

and integration with existing systems, the authors 
provide actionable recommendations for healthcare 
practitioners to navigate the complexities of big data 
adoption effectively.
Balsari et al. (2018) present a roadmap for health 
data exchange in the Indian context, leveraging 
application programming interfaces (APIs) to 
facilitate seamless data sharing among diverse 
stakeholders. The paper highlights the transformative 
impact of API-enabled platforms in bridging 
information silos and fostering collaboration across 
healthcare ecosystems. Through a case study 
approach, the authors illustrate the potential of 
API-driven solutions to address critical healthcare 
challenges, including disease surveillance, patient 
care coordination, and public health interventions. 
Furthermore, the paper emphasizes the importance 
of stakeholder engagement, regulatory frameworks, 
and infrastructure investments to realize the vision 
of interoperable health data exchange in resource-
constrained settings.
Chopra et al. (2024) offer insights into India’s digital 
health initiative, presented during the G20 summit, 
under the banner of ‘Vasudhaiva Kutumbakam,’ which 
translates to “the world is one family.” The paper 
discusses the potential of digital health technologies 
to transform healthcare delivery and improve access 
to medical services on a global scale. The authors 
highlight India’s commitment to leveraging digital 
technologies, such as telemedicine, electronic health 
records, and mobile health applications, to address 
healthcare challenges and promote universal 
health coverage. The ‘Vasudhaiva Kutumbakam’ 
initiative embodies India’s vision of harnessing 
innovation and collaboration to achieve sustainable 
development goals in healthcare.
Davoudi et al. (2019) present a ground-breaking 
approach to patient monitoring in intensive care 
units (ICUs) through the integration of pervasive 
sensing and deep learning technologies. The authors 
address the pressing need for continuous and 
accurate patient monitoring in ICUs, where timely 
intervention is critical for patient outcomes. The 
paper outlines the design and implementation of 
an intelligent ICU system capable of autonomously 
monitoring patients using a network of sensors 
and employing deep learning algorithms for data 
analysis. One of the key strengths of this work is its 
focus on autonomy, enabling the system to operate 
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with minimal human intervention, thereby reducing 
the burden on healthcare staff and potentially 
improving response times to critical events.
Dey et al. (2018) investigate the security challenges 
and potential measures for mitigating risks in IoT-
based 5G networks. With the proliferation of IoT 
devices and the imminent rollout of 5G technology, 
ensuring robust security mechanisms is paramount 
to safeguarding sensitive data and maintaining 
network integrity. The authors highlight the 
unique security threats posed by IoT devices, 
including device vulnerabilities, data breaches, and 
distributed denial-of-service (DDoS) attacks. These 
concerns are further compounded in the context of 
5G networks, which promise ultra-low latency and 
high-speed connectivity but also introduce new 
attack vectors.
Malhotra, S., Chakrabarti, S. & Shah, R. (2019) 
propose a model for digital mental healthcare 
delivery in LMICs like India. Recognizing the 
significant burden of mental health disorders 
and the scarcity of mental health professionals in 
these settings, the paper advocates for leveraging 
digital technologies to expand access to mental 
healthcare services. The proposed model integrates 
digital platforms, such as mobile apps and tele 
psychiatry, with existing healthcare infrastructure 
to provide cost-effective and scalable mental health 
interventions.
Rana (2017) highlights the immense potential of 
M-Care in India, emphasizing its role in catering to 
patients’ needs within the context of a fragmented 
healthcare system. The paper underscores the 
importance of leveraging mobile technology to 
bridge gaps in healthcare access, particularly in 
remote and underserved areas. By providing timely 
medical information, appointment scheduling, and 
teleconsultation services, M-Care has the potential 
to enhance patient engagement and improve 
healthcare outcomes. However, challenges such 
as infrastructure limitations and digital literacy 
barriers must be addressed to realize the full 
benefits of M-Care.
Pai and Alathur (2019) in this paper, authors 
investigate into the utilization of mobile phone 
technology for promoting health and wellness in 
India. The paper provides valuable insights into 
the awareness and usage patterns of mobile health 

(m-Health) solutions among the Indian population. 
Through a systematic analysis, the authors highlight 
the increasing penetration of mobile phones and 
the growing acceptance of m-Health applications 
among individuals seeking healthcare information 
and services. Moreover, the study sheds light on 
the factors influencing the adoption of m-Health, 
including socio-demographic characteristics, 
perceived benefits, and accessibility issues. 
Overall, Pai and Alathur contribute significantly to 
understanding the landscape of m-Health in India, 
emphasizing its potential in improving healthcare 
delivery and outcomes.
Pandey and Litoriya (2020) in this paper, authors 
focus on the implementation of healthcare services 
at scale, leveraging blockchain technology. The 
paper addresses the challenges associated with 
traditional healthcare systems, such as data 
security, interoperability, and transparency, and 
proposes blockchain as a viable solution. Through 
a comprehensive examination of the features 
and applications of blockchain in healthcare, 
the authors identify its potential to streamline 
processes, enhance data integrity, and facilitate 
secure sharing of medical information. Furthermore, 
Pandey and Litoriya discuss the challenges in 
adopting blockchain, including regulatory concerns, 
technological barriers, and integration issues. 
Despite these challenges, the paper underscores the 
transformative impact of blockchain on healthcare 
service delivery and highlights various remedies to 
overcome implementation hurdles.
Srivastava, S.K. (2016) discusses the adoption of 
Electronic Health Records (EHR) in India, offering 
a roadmap for its implementation. This paper 
emphasizes the transformative potential of EHR 
in improving healthcare delivery, clinical decision-
making, and patient outcomes. By digitizing 
health information and facilitating interoperability 
among healthcare providers, EHR systems can 
streamline processes, reduce medical errors, and 
enhance care coordination. However, the successful 
adoption of EHR in India requires addressing 
various challenges, including interoperability issues, 
data security concerns, and limited healthcare IT 
infrastructure and expertise.

METHODS
The work entitled ““Indian Digital Health 
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Information Systems: Initiatives and Trends for Good 
Governance—A Review” is an interdisciplinary work 
that deals with healthcare, management science 
practice, information technology and computing. 
This work is also theoretical and projected with 
the support of existing works, literature surveys, 
reviews, and surveys of websites related to healthcare 
systems, hospitals, clinics, medical organisations, 
etc. Furthermore, educational institutions’ websites 
have also been reviewed for decision-making and 
for proposing educational programs in healthcare 
informatics, digital healthcare, etc.

Digital Healthcare Applications and Initial 
Development

Computer and Information Technology plays a 
significant role in formulating healthcare systems 
and digital healthcare interfaces very much the 
same way as other important sectors like education, 
trade and commerce, different industries and 
transportation sector, the field of entertainment, 
and hence, in the field of digital healthcare there are 
many applications and potentialities of using IT and 
Computing like in the medical care hospitals and 
healthcare organisational bodies. IT fundamentals 
and applications are being used,like management 
of patient data, record management of different 
sections, live and active patient monitoring,X-rays, 
and many more. In hospitals, IT and Computer 
systems are used to configure lab tools, monitor 
blood pressure and heart rate, exchange patient 
data, exchange ideas and share medical specialists. 
Advanced surgical devices these days are connected 
with robots, which are helpful in remotely 
conducting surgeries and complex operations 
(Jain, E. 2020); (Mishra, S.K., Singh, I.P. & Chand, 
R.D. 2012).
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Fig. 1: The ultimate benefit of the Digital Healthcare Systems

Medical and Patient Data Management

Computer and IT help organise data management 
with completely accessible and secure systems. 
As in traditional data management, there are a 
lot of issues,and medical staff faces many matters; 
therefore, IT enables patient record management 
to become easy using ICT-based systems. Patient 
records in emergencies become possible with 
effective health informatics practice. Therearefewer 
chances of mismatching the data or data loss using 
ICT and Computing.

Patient Monitoring

In patient monitoring and management, ICT and 
computing-based systems are worthy. Proper 
healthcare informatics practice monitoring blood 
pressure, heart rate, etc., becomes possible in 
general, as well as patient monitoring. Therefore,ICT 
can be considered impactful in better patient 
management and future studies.

Inefficient Inventory

In healthcare organisations and clinics, there are 
various ICT applications; among these, in Inventory 
Management,potential uses are considered worthy. 
In patient treatment, typically, doctors prescribe 
different medicines, and in stock management, 
inventory management is critical for effective 
healthcare management, health clinics, hospitals, 
and diagnostics centre management.

In Computers for surgical procedures

Health Informatics brings sophisticated healthcare 
systems; here, operation theatre management and 
ICT are impactful. Today, surgeons depend on 
computer systems for complex procedures, and 
thus, Health Informatics is worthy in such a context.

In Medical imaging and equipment

Health informatics has different uses in various 
medical imaging and equipment domains, such 
as ultrasound, CT scans, MRIs, blood tests, etc. 
Furthermore,physicians, dentists, and medical 
professionals have used computers to clarify 
treatments for patients. In 3D drafting and 
imaging,health informatics also has a broader 
impact.
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In communication and telemedicine

Healthcare personnel, most of the time, are occupied 
with various tasks; therefore, with the use of 
Computers and IT, they can chat in realtime. It 
is better than getting messages or leaving Post-it 
notes. Telemedicine is also fruitful in managing 
patients remotely and helpful for those unable 
to be physically present. With computers and 
smartphones, doctors can communicate with their 
peers, professionals and patients. Telemedicine is 
also considered necessary during natural disasters 
(Pai, R.R. & Alathur, S. 2019); (Sahay, S., Monteiro, 
E. & Aanestad, M. 2009).
Different initiatives are taken by various agencies, 
organisations, institutions, ministries, etc. (Refer 
Fig. 2). Hence, the first CDAC, a government-
supported autonomous body in 1997, developed 
Health Information System integrated software. The 
effort was adopted in close collaboration with the 
SGPGIMS (Sanjay Gandhi Post Graduate Institute 
of Medical Sciences) in Lucknow, UP State, India. 
The system was finalised for adoption at SGPGI and 
GTB Hospital in New Delhi.
Later, satellite-empowered healthcare adoption 
through GRAMSAT was taken as an initiative of 
a nodal agency in space research in India, namely, 
the Indian Space Research Organization (ISRO), 
which was considered necessary due to space 
technology’s applications in healthcare. Apollo’s 
Telemedicine Services took another initiative in 
developing telemedicine centres in rural India; RTC 
was initially started in the village of Aragonda, in 
Andhra Pradesh.
Another technology initiative, Mercury software, for 
telemedicine as an e-health practice, was considered 
necessary in digital healthcare practices in India. 
This is developed with the Research Department 
of the Centre for Development of Advanced 
Computing (C-DAC). The Asia Heart Foundation 
(AHF) and the healthcare centre named Escort Heart 
Institute & Research Centre have taken initiatives 
inthe Tele-cardiology system in India (Malhotra, 
S., Chakrabarti, S. & Shah, R. 2019); (Paul, P.K., 
Bhuimali, A. & Aithal, P.S. 2017).
Healthcare facilities such as Shankar Nethra Laya 
at Chennai in Tamil Nadu state and Meenakshi 
Eye Mission located at Madurai city of TN state 

afterwards developed the facility of Mobile Tele-
ophthalmological service. This initiative was taken 
with the support ofthe Indian Space Research 
Organization. Another important Digital Healthcare 
initiative at an early age was AMREF (Africa 
Medical and Research Foundation). This project 
implemented a telemedicine system with a proper 
clinical outreach program. 
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Fig. 2: Some important milestone of Digital Healthcare Systems 
in India

Sustainable Access in Rural India, i.e., the SARI 
program, was initiated in the state of Tamil Nadu, 
offering wireless Internet to about 8,000 people in 
over 50 villages. This SARI initiative helps develop 
awareness and mentality in telehealthcare systems. 
Aravind Eye Hospital later also started online eye 
consultation services. Operators here basically 
takephotographs of the eyes and later electronically 
mail them to hospitals that treat the diseases and 
doctors concerned. Further, physicians can identify 
the preliminary diagnosis and prescribe medicine 
and consultancy (Pandey, P. & Litoriya, R. 2020); 
(Paul, P.K., Sinha, R.K., Ganguly, J. & Ghosh, M. 
2015).
Another earlier Health Informatics project in India 
was the Health Inter-Network Initiative, which the 
United Nations carried out. This is supported by 
the World Health Organization (WHO) and the UN. 
In the early stage,an eighteen-month project was 
planned to cost $734,000. Initially, it was executed 
by the administrative office of the representative of 
the WHO (global nodal authority in the world of 
health, namely, the World Health Organization), 
and gradually, the national-level team contributed 
to this. This pilot project was designed to arrange 
reliable, timely, and relevant digital healthcare 
information for health services.
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Agenda of Digital Healthcare Infrastructure

The development of the Digital Healthcare initiative 
comes with various projects, plans, and initiatives 
(refer Fig. 3). The principal aims of the Digital 
Healthcare Infrastructure include—

�� To make available different services related 
to Healthcare Information and Healthcare 
support.

�� To find possible solutions for human resources 
by optimum utilisation of the existing healthcare 
systems.

�� To make provision for healthcare services 
inclusion in distant rural areas through 
telemedicine technology.

�� It is for improving patient safety and proper 
and healthy medical record management, 
including reducing healthcare costs.

�� To manage and monitor geographical areas and 
territories for better healthcare services.

�� To find effectiveness in using management 
information systems (MIS), adequate planning 
and proper decision making, and better 
efficiency in arranging training and capacity 
building procedures (Paul, P.K., Aithal, P.S. & 
Bhuimali, A. 2018).

Nodal Agency in India for Health and Family 
Welfare (MoHFW), Government of India has 
introduced different projects and measures for 
the betterment and sophisticated Healthcare IT 
implementation in India, including—

�� Reproductive Child Healthcare (RCH), under 
the National Health Mission.

�� Setting up programs like the Integrated Disease 
Surveillance Program (IDSP) under the nodal 
agency National Centre for Disease Control.

�� Formation of e-Hospital, under the Digital 
India program, MEiTY (Ministry of Electronics 
and Information Technology)of Government 
of India.

�� Setting up e-Shushrut under the same 
organisation, MEiTY (Ministry of Electronics and 
Information Technology), is the responsibility 
of the government of India.

�� The Electronic Vaccine Intelligence Network 
(eVIN) belongs to the Ministry of Health and 

Family Welfare (MoHFW) of the Government 
of India.

�� Developing National Health Portal (NHP), 
Ministry of Health and Family Welfare, 
(MoHFW), Govt. of India.

�� National Identification Number (NIN), Ministry 
of Health and Family Welfare, Govt. of India.

�� System of Online Registration (ORS), Ministry 
of Electronics and Information Technology 
(MEiTY), Government of India.

�� Mera Aspatal (Patient Feedback System), 
Ministry of Health and Family Welfare 
(MoHFW), Government of India (GOI).

�� National Medical College Network (NMCN), 
Ministry of Health and Family Welfare, Govt. 
of India.

Fig. 3: National Digital Health Mission Objective and Services

These initiatives are operational,and these projects 
produce immense data deluges in the healthcare 
field. National Health Mission (NHM) also supports 
the state as it is a subject of individual state for 
health services like Hospital Information Systems 
(HIS) and Health Informatics Practice, including 
Telemedicine, Tele-Radiology, Tele-Oncology, and 
Tele-Ophthalmology. National Health Policy 2017 
aims to make universal health care available to 
all. In this context, the Union Budget for 2018–19 
declared the provision of the flagship Ayushman 
Bharat Yojana. Another scheme called Pradhan 
Mantri-Jan Arogya Yojana (PMJAY) is engaged in 
better healthcare support to cover weaker families 
to ` five lakh per family in a year and as a whole 
10 Crore support. In Ayushman Bharat, the plan is to 
introduce the 21st Century Health System through 
the public and private sectors. Therefore, it will 
be able to generate enormous amounts of health 
data. Thus, cutting-edge digital technology with 
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appropriate architecture on a pan-India basis is 
planned for. To manage and promote the Digital 
Healthcare System’s technological breakthroughs, 
the flagship National Digital Health Ecosystem, 
known as NDE, has been proposed for sophisticated 
health information systems development and 
reaching developed economies.

Salient objectives of (NDHB): National Digital 
Health Blueprint

As a significant digital healthcare development 
effort, the Government of India under the Ministry 
of Health &Family Welfare (MoHFW) made the 
National Digital Health Blueprint (NDHB) in 2018 
so that it can be started to be implemented by 2019.

�� For developing state-of-the-art Digital 
technologies and healthcare methods for the 
objective of advanced and Digital Healthcare 
regarding its proper infrastructure building.

�� For the creation and development of the regional 
and national registries for the development 
of the single source in developing clinical 
establishments, health technologists, healthcare 
professionals, dentists and professionals 
associated with pharmacy sectors, etc.

�� To plan and implement the open standard 
regarding Digital Healthcare in India’s context 
of Digital Health Ecosystem.

�� Personal health record management systems and 
management development lie on international 
standards. Therefore, such a plan may be easily 
accessible to citizens, including health service 
providers and professionals.

�� To promote international standards of 
modernised systems of health application 
primarily focusing on SDGs (Sustainable 
Development Goals)regarding the health and 
medical sector.

�� Accept and apply the best ways to cooperative 
federalism by working with the different states 
and UTs (Union Territories) to fulfil the desired 
vision effectively.

�� To involve and employ healthcare institutions 
and professionals in public and private 
sectors,which includes promoting National 
Portability in arranging adequate healthcare 
provisions.

�� For designing, developing, and implementing 
the Clinical Decision Support Systems (CDSS) 
and analytics of Healthcare Data and advanced 
Medical Research for improving medical 
practitioners.

�� For enhancing the efficiency of digital tools, 
ensuring Quality of Healthcare.

The NDHM is initially to be implemented in 
six Union Territories, namely, Chandigarh, 
Lakshadweep, Ladakh, Puducherry, Dadra & Nagar 
Haveli Daman & Diu and Andaman &Nicobar 
Islands. As part of the first phase, four healthcare 
management services will be developed: Swasthya 
Account, Digi Doctor, Health Facility Registry, and 
Personal Health Records (PHRs). Each feature has 
different attributes (refer to Table 1).

Table 1: Four systems to be developed in Phase 1

Swasthya Account In this scheme, each individual is 
proposed with their own identity in the 
national healthcare system.

Digi Doctor Comprehensive central repository 
systems for all healthcare providers 
and practitioners (HCPs). Digi Doctor 
is a potential solution for streamlining 
the healthcare approach.

Health Facility 
Registry

Comprehensive central repository for 
all healthcare-related data of different 
types.

Personal Health 
Records

This system is dedicated to digitalising 
individual health-related data storage 
such as prescriptions, summary 
reports, and diagnostics reports.

The scenario and progress in the Digital Healthcare 
system are going on, and there are different areas 
for more potentialities.

Technological and Educational Potentialities of 
Digital Healthcare in India

The Digital Healthcare sector is booming rapidly, 
and there are several issues and challenges in 
designing, developing and building Healthcare 
Informatics. A few important ones include—

�� Proper and adequate technological support 
should be arranged as per the requirement, 
and in this regard, sufficient tools,systems, 
hardware, and software are essential for 
integration and use.



Paul et al.

1184Print ISSN : 0424-2513 Online ISSN : 0976-4666

�� Central and state governments should 
properly adopt the mission and lessons to be 
implemented in each step.

�� A proper and balanced multi-stakeholder 
approach is needed to adjust the national 
e-health system; furthermore, proper parallel 
and coordinated efforts are essential.

�� A dynamic and healthy strategy is essential 
to implement the mission. In this context,the 
proper strengths and weaknesses of various 
regions must be addressed, and it is necessary 
to develop a dedicated approach. Furthermore, 
it is essential to have the appropriate scope to 
incorporate new technological advances (Paul, 
P.K., Aithal, P.S. & Bhuimali, A. 2018).

�� Proper focus should be on improved quality 
clinical services using Information and 
Communication Technology (ICT). To fulfil 
the mission, it is essential to make appropriate 
changes to clinical protocols, including 
administrative workflows.

�� A proper and robust interoperability system 
with a unique patient identifier system should 
be adopted. Furthermore,architecture for 
the system of information, coding of clinical 
data, rules and operational framework, 
harmonisation process, etc. Additionally, 
national e-health services are essential to 
ensure they are available in different regional 
languages of India.

�� Digital healthcare systems applied nationwide 
must be accessible and suitable for persons 
with disabilities.

�� In medical informatics practice, it is essential to 
communicate a particular data set in a standard 
language.

�� It is essential to use advanced technologies and 
systems like recognition of voice, processing 
through natural language, and applying MLT 
(machine learning technology) to develop 
the practice of intelligent and modern health 
informatics.

�� There is a shortage of proper, educated and 
digitally skilled health workers. Such human 
resources are highly required for efficient 
services and benefits of the national e-health 
services.

�� Proper, sufficient, and educated teams must be 
essential, and appropriate medical, legal, and 
IT systems must be under one roof to fulfil the 
dreams.

Furthermore, in addition to the technological, 
social and financial issues, there are concerns 
about education and training, and in this regard, 
educational programs may be started at different 
levels like Certificate, Diploma, Advanced Diploma, 
Post Graduate Certificate, Post Graduate Diploma 
in various areas like—

�� Health Informatics.
�� Public Health Informatics.
�� Digital Healthcare and Management.
�� Electronic Health Record Management and 

Telemedicine.

Additionally, such subjects may be offered at the 
Bachelor, Master, and Doctoral levels, including 
Post-Doctoral level through coursework and 
research programs.

Good Governance, Healthcare and Financial 
Aspects

Good governance encompasses principles and 
methodologies to facilitate effective, transparent, 
accountable, and responsible management within 
organisations, institutions, or governmental bodies. 
It involves implementing systems, procedures, and 
frameworks that uphold ethical standards, ensure 
adherence to the rule of law, and prioritise the 
interests of all stakeholders. This concept is relevant 
across diverse sectors, including public governance, 
corporate governance, non-profit organisations, and 
informal groups or communities. Organisations 
and governments that adhere to the principles 
of good governance are more likely to achieve 
their objectives, earn public trust, and contribute 
positively to society.
Electronic governance, commonly known as 
e-Governance, refers to utilising information and 
communication technologies (ICT) to enhance 
governmental processes and services’ efficiency, 
effectiveness, transparency, and accountability. It is 
vital in supporting good governance, characterised 
by responsiveness, inclusivity, participation, 
adherence to the rule of law, and accountability. 
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Various aspects illustrate how e-governance 
reinforces good governance:
	 1.	 Transparency and accountability: e-Governance 

tools facilitate the transparent exchange of 
information between the government and its 
citizens. Online platforms, dashboards, and 
data repositories enable citizens to access 
government policies, budgets, projects, and 
performance information.

	 2.	 Citizen Participation: e-Governance platforms 
offer avenues for citizens to engage in 
policymaking actively.

	 3.	 Reduced corruption: e-Governance initiatives 
can mitigate opportunities for corruption 
by automating processes and reducing face-
to-face interactions between citizens and 
officials.

	 4.	 Enhanced communication: e-Governancetools 
enable governments to communicate more 
effectively with citizens, businesses, and 
other stakeholders.

	 5.	 Security and Privacy: Maintaining public trust 
requires e-governance initiatives to prioritise 
data security and privacy.

	 6.	 Digital Inclusion: While e-Governance presents 
numerous advantages, ensuring digital 
inclusion is crucial to prevent marginalised 
populations from being excluded from 
government services and information.

Socio-economic Challenges of Digital 
Healthcare in India

Prelude: Digital transformation has opened up 
enormous possibilities for improving India’s 
healthcare system. The physical infrastructure in 
healthcare facilities in India is inadequate. Investing 
in more resources demands collecting taxes from 
Indian citizens and pumping those resources intothe 
country’s healthcare budget. However, imposing 
more taxes will be counter-productive because the 
ultimate beneficiaries for whom the infrastructural 
improvements are meant will be financially harmed. 
Another way to generate investment is foreign direct 
investment, which can no longer be trusted given 
the inherent nature of the economic exploitation 
of debtors by creditors, as can be understood from 
the recent experiences of financial bankruptcy of 
some South Asian neighbours of India. Hence, 

the only credible option for improving India’s 
healthcare infrastructure remains the application of 
cutting-edge digital technologies. Digitisation has 
revolutionised many critical administration sectors 
globally, and healthcare is no exception. Moreover, 
it is less costly, less burdensome on the country’s 
taxpayers, relies heavily on proliferation of Internet 
and information technology, which are already 
in better shape in India, and, most importantly, 
brings cost-effective, accessible healthcare services 
of global standards. Hence, adopting digital 
healthcare systems is a hope that many planners 
in the healthcare sector, as well as researchers and 
academicians in the related fields, optimistically 
keep in mind when healthcare planning as an issue 
is debated and suggestions are sought.
Challenges: Simultaneously, it has also been seen 
that any developmental planning in a country like 
India has its issues and challenges. Some of the 
challenges that have been observed are:

�� Demographic challenge: India is a vast country 
with a burgeoning population of 1.41 billion. 
As of 2023, different demographic segments 
are not at par with digital technologies. Given 
that literacy rates in some states are alarmingly 
low, even best practices of digital helathcare in 
India will not work up to that desired level of 
healthcare betterment needed for all.

�� Administrative challenge: There are many 
pressing issues in day-to-day administration 
in our country that deal with the inadequate 
number of administrative staff in India. The 
unemployment rate is glaring, and government 
recruitment processes are insufficient and slow. 
Hence, the availability of administrative staff 
needed to administer digital healthcare in India 
is an issue that keeps planners thinking over 
things without a satisfactory answer.

�� Challenge of professional inadequacy: Globally, 
healthcare professionals are proficient in using 
digital technologies, given that they’ve started 
technology adoption earlier than us. Hence, 
they can leverage the early bird advantage. 
Indian medical professionals lack this digital 
readiness. Therefore, a considerable gap has 
been created between technology availability 
and adaptability. Some private multispecialty 
hospitals are exceptions, but most public 
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hospitals suffer from this technological adoption 
lacunae.

�� Challenge of federal structural conflict: The federal 
structure of India, as per its constitution, gives 
many powers to states, particularly in the 
healthcare sector. Conflicts often arise regarding 
how the central government can release 
adequate funds to states in healthcare when 
states are non-performing and non-conforming. 
This problem becomes more evident when 
conflicting political parties running different 
states mustshow their comparative performances 
in healthcare improvement. Situations often go 
out of proportion when the centre can no longer 
release funds for the healthcare betterment of 
states lagging in different compliance norms.

Solutions: Considering all the above challenges, 
it can be hoped that India will overcome these 
challenges soon by integrating all its resources to 
better the healthcare of its burgeoning population. 
Given that India has made commendable progress 
in science and technology, research and innovations, 
and the fact that it has maintained many good 
educational and research institutions across the 
country over the years, its pool of young talents 
in medical and information technology fields will 
be capable enough to meet these challenges by 
developing user-friendly health apps that can run in 
different vernacular languages, and foster the growth 
of indigenous technologies in the field of IoT and 
wearable devices, thereby making digital healthcare 
a good quality yet cheaper option for its citizens. 
The reforms carried by central governments over 
successive years through constitutional amendments 
will also hopefully bridge the gap of centre-state 
communication divide and reduce conflicts. Digital 
technology is spreading and developing very fast. 
Hence, its benefits will hopefully reach all Indian 
citizens irrespective of their demographic, economic, 
political or administrative divide.

Financial Issues and Perspective of Digi-
Healthcare in India

Cost of Digital Technologies: The cost of digital 
technologies encompasses more than just financial 
expenses; it includes the investment of time, 
resources, and expertise. While initial monetary 
outlays for hardware and software can be significant, 

ongoing expenses for maintenance, upgrades, 
and cybersecurity must also be considered. 
Additionally, there’s the cost of training employees 
to effectively utilize these technologies. However, 
when implemented strategically, the benefits 
often outweigh the expenses, leading to increased 
efficiency, innovation, and competitive advantage
Cost of Digital Products and Systems: The cost of 
digital products and systems encompasses various 
factors, including development, maintenance, and 
infrastructure expenses. While initial investments 
can be significant, digital solutions often offer long-
term cost savings through automation, scalability, 
and efficiency. However, ongoing updates and 
cybersecurity measures can incur additional 
expenses. Balancing upfront costs with long-
term benefits is crucial for businesses navigating 
the dynamic landscape of digital technology to 
maximize ROI and stay competitive.
Updating Cost of Digital Technologies and Products: 
As digital technologies evolve, updating costs 
play a pivotal role in product sustainability and 
competitiveness. Regular updates ensure security, 
functionality enhancements, and compatibility 
with emerging standards. However, balancing 
these benefits with customer affordability and 
convenience is crucial. Transparent communication 
regarding update costs fosters trust and encourages 
user engagement. By strategically managing 
updating costs, companies can uphold product 
value, foster innovation, and sustain long-term 
customer satisfaction in the dynamic digital 
landscape.
Expenditure related to Contents and Awareness 
Programs: Expenditure on content and awareness 
programs is a strategic investment in communicating 
messages effectively. By allocating resources 
to develop compelling content and initiatives, 
organizations can engage their audience, build 
brand awareness, and drive desired actions. Whether 
through social media campaigns, educational 
materials, or events, such expenditure fosters 
connection, educates, and influences perceptions. 
Ultimately, it’s about investing in communication 
channels that resonate with the target audience and 
yield tangible results.
Financial Issues related to the Digital Healthcare 
Education in Academia: Financial issues related to 
digital healthcare education in academia present 
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significant challenges. Implementation of digital 
platforms requires substantial investment in 
technology infrastructure, software development, 
and faculty training. Additionally, ongoing costs 
for maintenance and updates strain budgets. 
Furthermore, ensuring equitable access for all 
students regardless of socioeconomic status 
necessitates additional financial resources for 
providing devices and internet access. Balancing 
these financial demands while delivering quality 
digital healthcare education remains a pressing 
concern for academic institutions.
Cost of Manpower, Skill Development: The cost of 
manpower is not solely monetary; it encompasses 
the investment in skill development. Beyond salaries, 
businesses bear expenses to enhance employee 
capabilities, fostering efficiency and innovation. Skill 
development initiatives, whether through training 
programs or educational opportunities, empower 
individuals and organizations alike. By valuing 
and investing in skill development, companies not 
only mitigate turnover costs but also cultivate a 
workforce poised for growth and adaptability in 
an ever-evolving market landscape.
Patient Expenditure on Healthcare Systems: Patient 
expenditure on healthcare systems is a critical aspect 
of healthcare economics. It encompasses various 
costs borne directly by patients, including insurance 
premiums, out-of-pocket expenses for treatments, 
medications, and medical devices. Rising healthcare 
costs often strain household budgets and impact 
access to care. Effective healthcare policies strive 
to mitigate financial burdens on patients while 
ensuring equitable access to quality healthcare 
services, promoting financial stability and well-
being within communities.
Remote People, technologies and Financial issues: 
Remote work has redefined the landscape of 
employment, connecting people worldwide through 
advanced technologies. With the rise of remote 
work, technologies like video conferencing and 
collaborative platforms have become indispensable. 
However, this shift has also brought forth financial 
challenges, such as ensuring cybersecurity for 
remote systems, investing in reliable infrastructure, 
and addressing issues of digital equity. Balancing 
these technological advancements with financial 
considerations is crucial for the sustainable growth 
of remote work.

SUGGESTIONS WITH 
CONCLUDING REMARKS
In conclusion, this study has shed light on crucial 
findings regarding digital healthcare infrastructure, 
emphasizing its transformative potential and 
highlighting several key implications for policy 
and practice. The analysis revealed that effective 
digital healthcare infrastructure is pivotal in 
enhancing accessibility, efficiency, and quality of 
healthcare services. Moreover, it emerged that 
robust cybersecurity measures are imperative to 
safeguard patient data and ensure the integrity of 
digital systems. Additionally, the study underscored 
the importance of interoperability standards to 
facilitate seamless data exchange across various 
healthcare platforms. These findings carry significant 
implications for policymakers and practitioners 
alike. Policymakers should prioritize investment 
in digital infrastructure to bolster healthcare 
delivery systems, foster innovation, and promote 
equitable access to healthcare services. Furthermore, 
regulatory frameworks must be updated to address 
emerging challenges such as data privacy and 
security concerns. Practitioners, on the other hand, 
should embrace digital technologies to streamline 
workflows, improve patient outcomes, and enhance 
overall healthcare delivery. Collaboration among 
stakeholders is essential to drive the adoption of 
interoperable systems and ensure the effective 
utilization of digital healthcare infrastructure. 
In essence, by heeding these findings and acting 
upon the outlined implications, stakeholders 
can collectively advance the digital healthcare 
landscape, ultimately realizing the promise of 
technology to revolutionize healthcare delivery and 
improve patient outcomes on a global scale.
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