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Abstract:

Good health and well-being are the foundation of the quality of human resources, which determines
the development strategy of any country. Public healthcare is an important aspect of the country. Healthy
living and well-being of citizens are important concepts for economic growth and international human
resource development. Adequate medical facilities and diagnostic infrastructure have been developed for
urban people, but inadequate access to medical facilities for most backward rural people of the country.
Today, there are many new inventions in the field of healthcare and treatment in various countries and
even organ transplants have been successful, but the reality is that there is hardly any progress in advanced
treatment and diagnostics for the people living in the hilly and rural areas of the world. In the growing era
of technology, artificial intelligence and data science are realizing various achievements in the medical
field and this should extend to government health domains and everyone should work together to protect
the welfare of public. This present work encapsulates feasible projects and their feasibility.

Keywords — Artificial Intelligence, Data Science, Health Policies, Health, mission, Public Health,
Machine Learning, Socio-Economic Development.
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I. INTRODUCTION

Indian healthcare uses a range of
contemporary technologies. In the meantime,
government hospitals' technological advancements
are progressing slowly, which makes it challenging
for patients to get the right care and enhance their
quality of life. Our research examines how data
science and artificial intelligence are
revolutionizing healthcare and how this will impact
socioeconomic development.

India is currently the second most populous
country, with 18% of the world's population
(United Nations, 2021). Large human resource
bases do, however, provide a number of unique
difficulties. India is dealing with a dual burden of
diseases: non-diagnostic diseases are on the higher
end of the spectrum, while Malnutrition, sanitation,
vaccines, hygiene and infectious diseases are at low

levels.The Indian economy is currently the fourth
largest in the world and is growing rapidly. India
made great strides in other areas as well, such as
life expectancy rising and sharp declines in the
infant, maternal, and death rates. These
advancements were made in the economic sphere.
[1].

Compared to developed countries and other
densely populated developing countries, India's
spending on healthcare is notably lower. In 2019,
India's healthcare financial allocation accounted for
3.01% of the country's GDP (Global Health
Expenditure Database, 2022).Nonetheless, it is
noteworthy that India's healthcare sector is
broadening due to the country's growing population,
anticipated increase in the older population,
diseases related to a change in lifestyle, higher
literacy levels, and spendable money that lower the
cost of healthcare [2].
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The digital healthcare sector is expanding
and is projected to reach INR 882.79 billion at a
compound annual growth rate (CAGR) of 21.36
percent by 2027, according to Research and
industry. The increased use of technology in the
treatment regimen, which enables early disease
detection and lowers costs for fund providers, is the
cause of the increase. The study also highlights how
the healthcare industry is currently flourishing as a
result of its increased focus on patients. Improved
patient awareness, improved patient engagement,
and data access in healthcare apps are what they are
offering. It has encouraged people to use the digital
healthcare resources offered by clinics, hospitals,
and other healthcare facilities. Moreover, the
adoption of new trends has emerged as the driving
force after bringing about significant changes in the
healthcare sector. This development makes it
possible for medical professionals to diagnose,
assess, and counsel patients using
telecommunication technologies [3].

Big data analytics and artificial intelligence
(AI) have recently been used in m-health to provide
an efficient healthcare system [4]. NLP programs
that can comprehend and categorize clinical
documents are a popular use of artificial
intelligence in the healthcare sector. Unstructured
patient clinical notes can be analyzed by NLP
systems, providing amazing insight to understand
quality, optimize procedures, and improve patient’s
outcome [5], [6], [7].

Data Science and Analytics can provide
practical insights and facilitate strategic decision-
making in the health system. They help create a
holistic view of patients, consumers, and healthcare
professionals. Data-driven decision-making opens
up new possibilities for improving the quality of
healthcare [8], [9].

In Section 2 we discuss the structure of the
Indian Healthcare Structure and its responsibilities,
Digital Healthcare Infrastructure and Growth of
Digital Healthcare. In Section 3 we described the
Digital Initiatives and Implemented Technologies in
Healthcare sector of India. Some of the Digital
Health Mission being implemented by the central
and state governments.
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II LITERATURE REVIEW

2.1. Healthcare Infrastructure in India

In India, the health industry can be
classified as public, government, private, or person
owned. Private healthcare providers are those that
are owned and operated by people or groups of
individuals and are recognized under the Clinical
Establishment Act. These include pharmacies,
doctors' offices, assisted living facilities, and
hospitals that can provide care using Allopathic,
Ayurvedic, Homeopathic or Unani systems of
medicine. In contrast, the Ministry of Health and
Family Welfare, on the other hand, oversees the
public sector. All networks of public health
facilities in India are included, including sub-
centers, primary health centers, community health
centers, rural hospitals, urban health -centers,
municipal hospitals, and government hospitals.
Many of these are also owned by charities, religious
institutions such as churches and NGOs, and public
sector entities including the armed forces, reserve
bank, railways, the port trust, and nuclear power.
The health sector also includes pharmaceutical
companies, pharmacies, research groups, medical
schools, and other public or private institutions that
do health-related training research [10], [11], [12].

[10] According to Tarun Stephen et al., a
more extensive use of spatial information could
facilitate and expedite the process of health reform.
They also discussed the driving forces behind the
transformation of the health system, the latest
advancements in spatial analytics and information,
and the state of Australasian spatial health research
today.
[11] Data on all resources used for health service
delivery in specific health services in three northern
Indian states was gathered by Shankar Prinja et al.
Following study, they calculated the total yearly
cost of providing services through the public sector
and came to the conclusion that these costs might
be utilized to plan the finances for the expansion of
comparable health services under the National
Health Mission to metropolitan regions.
[12] Hamad Dailah collected data from four public
and private hospitals and concluded that private
hospitals have a flat structure and high levels of
employee empowerment. It also highlighted the
challenges faced by public hospitals that negatively
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influence advanced healthcare marketing practices
and performance outcomes.

The public and private sectors have different
roles and duties. Though public sector institutions
are more focused on curative components than
private sector institutions are, the public sector has
a more comprehensive strategy that encompasses
research, disease prevention and control, sanitation
and cleaning, and other activities.[13]. The federal
structure of the Constitution allows for the
coexistence of two levels of government: the Union
and the States. The three lists - Union, State, and
Concurrent, that define the duties and obligations of
each level are described in the seventh schedule to
the constitution.

The Union government offers a more
comprehensive framework and guidance for all
initiatives, including those addressing malaria,
tuberculosis, and other diseases. These initiatives
are implemented consistently throughout the
country. It is responsible for providing the state
government with the funds needed to carry out each
initiative [14].

2.2 Digital Health care Infrastructure in India

“Harnessing the potential of digital
technologies is essential for achieving universal
health coverage. Ultimately, digital technologies
are not an end in themselves; they are essential
tools to promoting health, ensuring global security,
and caring for the vulnerable.”
-Dr. Tedros Adhanom Ghebreyes us,
Director General

The Indian healthcare system is undergoing
a transformation because to new health
technologies like  wearables, telemedicine,
genomics, virtual reality (VR), robotics, and
artificial intelligence (AI). In India, the use of
digital health technology is essential to providing
value-based treatment throughout the healthcare
system. In Indian metropolitan areas, adaptive
smart solutions can help reduce barriers between
healthcare facilities and patients, facilitating better
access to services and increasing overall patient
satisfaction [15].

WHO

2.2.1 Growth of Digital Healthcare
The Indian Brand Equity Foundation (IBF)
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forecasts that the healthcare sector would triple at a
compound annual growth rate (CAGR) of 22%
between 2016 and 2022, reaching USD 372 billion
by 2022. In 2016, the US dollar was worth 110
billion. Similarly, the Indian hospital sector was
valued at $61.79 billion in 2017 and is expected to
grow at a CAGR of 16-17% to reach $132.84
billion by 2022. Telemedicine is a rapidly growing
sector in India. The market is expected to grow at a
20% CAGR between 2016 and 2020, reaching US$
32 million by 2020. Meanwhile, the share of digital
healthcare is predicted to drive the market with a
CAGR of 23% by 2020[15].

Al is radically transforming the Indian
healthcare market. According to Research & Markets,
Al applications in the Indian healthcare sector are
expected to be worth $6 billion (INR 431.97 billion)
by 2021, growing at a CAGR of 40%. The National
Association of Software and Services Companies
(NASSCOM) estimates that the Indian healthcare
information and communication technology (ICT)
market will be valued at $1 billion in 2014. The
industry is expected to double in size by 2022,
according to the research. Digital health start-ups are
predicted to fuel a large share of the forecasted growth
[16].

According to the 2019, Future Health Index
(FHI) research, India is at the forefront of digital
health technology adoption, with 76% of healthcare
professionals adopting digital health records (EMR,
EHR) in their practices. The FHI is based on
primary research conducted in fifteen countries.
The study examines the experience of healthcare
professionals and individuals. In India, 46% of
health sectors are using artificial intelligence(Al),
which is in line with the 15-country average [17],
[18], [19].

2.2.2 Technologies and Digital Tools

New Technologies are already beginning to
impact India’s healthcare system and promise to
transform healthcare delivery in the future by
improving efficiency and improving coverage.
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Figure 1: Illustrates the technology and digital
tools that are integral part of the Health System to
monitor, capture, store, analyze, predict, prescribe
and manage data.(Source from Gemini.google.com)
1.  Telemedicine can reduce medical
consultation time tol0-15minboth rural and urban
areas, by reducing wait times through optimal
utilisation of doctors and avoiding the trips to a
clinic or hospital, at a fraction of the cost of current
healthcare systems.

2. Electronic Health Records and Electronic
Medicine Records (EHR & EMR) allow patient’s
information from various sources to be digitalized
in one place, helping the doctor make an accurate
prognosis in a shorter time.

3. Al will play a big part in improving clinical
outcomes as health data becomes increasingly
accessible and analysis technique improve. From
the automation of clinical tasks to virtual nursing
assistants. Al has the potential to transform daily
health management.

4. Smart  health monitors can collect
personalized vital signs and real-time test results,
facilitating early diagnosis and appropriate
treatment.

5. Human DNA analysis enabled by increased
computer processing will enable truly personalized
genomic testing and offer treatment options for
certain genetic diseases.

6. Mobile health apps can help prevent serious
diseases by increasing patient engagement,
providing health education and providing expert
guidance from healthcare professionals.

7. VR has the potential to transform the way we
approach pain management, stress management and
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rehabilitation, as we see services moving beyond
the walls of a doctor office to mobiles, headsets and
headphones. Patients are immersed in a multi-
sensory world.

3 3. Digital Health Initiatives in India

“In future, world’s largest health care provider
won’t be a hospital. It will be a software company”
-Dr. Devi Shetty, Chairman of Narayana Hospitals

3.1 By Government

The Scheme of Telemedicine / e-Health was
extended to “National Program for Strengthening of
e-Health and Telemedicine Services” after end of
the 12" plan and was integrated into the
framework scheme of “Tertiary Care Programs”
under NHM. It includes primarily following
projects
¢ Integrated Health information plat form for
interoperable HER (Electronic Health Record)’s

e National Resource Centre of HER (Electronic
health record)Standard

e National Medical
Telemedicine

e National Health Portal (by Centre for Health
Informatics)

e Setting Up of National Digital Health Authority
of India

e National Health Helpline: Doctor on Call

College Network for

[

Figure 2: Illustrates the interconnected / integrated
health  information system. (Source from

Gemini.google.com)

Interoperable Electronic Health Records (HER)

The Ministry of Health & Family Welfare
has planned to establish a system for creation,
availability, and online access of interoperable
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Electronic Health Records (EHR) of Citizens. This
will facilitate continuity of care, improve
affordability and better health outcomes and have
decision support system.

The following initiatives have been implemented

[20]:
a. Electronic  Health Record (EHR)
Standard of December 2016 for disease

classification, medicine and clinical terminology,

laboratory  data  exchange, digital image
communication, etc. There are 35 standards
available.

b. Metadata & Data Standard (MDDS) has
included more than 1000 data elements for use in
healthcare application and is aligned with global
Health IT Standard [20]

C. National Identification Number (NIN) for
Health Facilities in order to facilitate
interoperability and information exchange between
complex health IT systems. NIN has been assigned
to more than 2 public institutions that lack to
information to be used as a unique identifier in IT
Systems [20].

d. Hospital Information System (HIS) are
currently being implemented for the computerized
registration and capturing EHR/EMR of patients in
public Health Facilities, upto the Primary Health
Care (PHC) level. To date, financial assistance has
been provided to 14 states/Union Territories (UT)’s
for HIS Implementation, namely e-Hospital (NIC),
e- Sushrut (C-DAC Noida) [20].

e. Integrated Health Information Platform
(IHIP) is designed to prevent health data from
becoming trapped in multiple silos and to enable
the creation, provision and access of Electronic
Health Records (EHR’s) to citizens nationwide
through  Health Information Exchange by:
Avoidance of duplication of investigation;
Improving decision making by providing access to
patient data; achieving efficiency and improving
professionalism in service delivery and ultimately
strengthening the Health care System; and
providing useful macroeconomic information on
health to policy makers [20].
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f. Personal Health Record Management
System (PHRMS) provides Indian citizens with a
single electronic platform for storing their personal
health records. This allows them to centrally
manage their medical records, making it much
easier to store, access, and share their personal
health data. Patients can access the PHRMS from
anywhere, anytime [20].
3.1 State Tele - medicine Network (STN)
Development of existing  Healthcare
facilities (MC, DH, SDH, PHC, and CHC), selected
PHC’s will be spoke and spokes and a hub of
doctors. So far Ten state financially supported
Under National Health Mission (NHM). STN
implemented hub and spoke model [20].
3.2 SATCOM based Telemedicine nodes at
Pilgrim sites

Pilgrimage sites have been planned using
Space Technology Tools for telemedicine facility
between identified remote health facility and multi-
speciality hospital in collaboration with Department
of space. Kasi, Mirzapur, Amarnath etc., Bay of
Bengal initiatives for Multi Sectoral Technical and
Economic Co- operation (BIMSTEC) — patients
care services [20].
33 Digital Health 1D
Unique Digital Unique ID for each citizen. The
government had launched Ayushman Bharat
(Healthy India) [21].
3.4  Notable MoU’s

Improving public health outcomes through
big data analytics. The Maharashtra State
government has also signed memorandum of
understanding with NITI Ayog and the Wadhwani
Al group to launch International Center for
Transformational Artificial Intelligence (ICTAI) in
2018focusing on rural health care. In 2018-2019
budget speech, the Hon’ble Finance Minister of
India mandated NITI Ayog to establish a national
program on Artificial Intelligence to guide research
and development in Healthcare [21].

4. Application of Alin Healthcare

“For India, a country with more than 1.3 billion
people and a severe shortage of doctors, artificial
Intelligence cannot be just a novelty; it is likely to
prove essential”.
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“Artificial Intelligence (Al) has the potential to
transform healthcare in several ways. It can turn
large amounts of patient data in to actionable
insights, improve public health surveillance,
accelerate health responses, and generate faster
and more precise research and development”.

The uses of Al in Healthcare can be divided into
three main categories:

Descriptive: This involves identifying events
that have already occurred and using this data to
discover trends and gain further insights;

Predictive: This involves making predictions
about the future using descriptive data;

Prescriptive: This not only discovers trends and
predicts the future, but also suggests potential
treatment options in public health or clinical trials
in research and development.

R e

Descriptive

Prescriptive

Predictive

Figure3: Illustrates three major data analysis
methodology. (Source from Gemini.google.com)

One of the most significant advantages of Al in
healthcare is that it has the potential to be extremely
beneficial in locations where human resources are
few, particularly in rural and distant regions. Al can
help create electronic health data repositories
containing high-quality, annotated health data for
machine learning applications. Developing a
national clinical decision support system would
enable less skilled healthcare providers to manage
routine clinical cases more effectively; Develop
self-learning digital systems in fields such as
radiology, genetics, and pathology to improve the
future of healthcare.

With the advancement of technology and
artificial intelligence, healthcare will eventually
become less expensive, with increased efficiency
and diagnostic accuracy. We can use data to predict
who is more likely to develop health problems. We
can obtain a structural picture, as a robot measures
every muscle in the body and advises patients on
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the necessary preventative measures to avoid
further health complications.

Role of Al in Public Health

Compared to human, artificial intelligence —
based virtual medical support can execute
numerous activities with more precision, fewer
error and less man power Al promises to make
healthcare more practical in the following ways:
Health Protection; Health Promotion; using
Machine Learning to detect abnormalities; Machine
Learning aided automated evidence synthesis and
public health surveillance [22]. Always utilized in
the following process

. Disease detection and Diagnostics
. Process optimization

. Patient-facing Application

[ ]

Medical R&D and training

Role of Al in Public Health

o T .o_ o . S
Bor BV, G VO

Ll

.'T—.:-’ o\_] i ,L‘ =) c = I|
ﬁﬂﬂ?ﬂ e /.\“a.___z“s’:

Disease Detection (\ Process Optimization

Patient-facing Application Medical R&D and training
Figure 4: Illustrates important roles of Al in Health
Management Echo System. (Source from
Gemini.google.com)

Challenges faced in using Al like ethical, legal
and other

The availability of massive amounts of data
is critical to the functioning of artificial
intelligence(Al) systems. Al requires longitudinal
data. Digitization practices are insufficient, uneven,
and non-standardized, and there is no central
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database for health records in India. The Indian
Health Services Regulatory Authority (DISHA)
prohibits the use of digital health data for
commercial purposes, particularly by insurance
companies, human resource consultants, and
pharmaceutical companies.

Increasing the availability of health and
patient data and the use of Al to analyze them for
medical purposes requires addressing ethical,
technical, and resource issues. Challenges remain
related to quality, security, governance, privacy,
consent, and ownership. Governance is a challenge
in this area. Health technology and data protection
policies vary widely across countries and states, and
many state governments lack the resources and
technological capabilities to develop consistent
population health policies. Health-related Al
applications will require robust infrastructure and
legal and ethical frameworks. The Indian
government recently released its Al strategy, and
healthcare is a priority sector for its implementation
in India (NITI Ayog2018). [23], [24], [25].

Risk in implementation

While Al has the potential to revolutionize
healthcare in India, it will not offer a simple
solution or fix in an already complex healthcare
landscape, which includes multiple actors,
competing agendas, constantly evolving incentive
systems, and corporate cultures. Additional and
complex concerns will arise regarding data use,
privacy, and security. Front-line healthcare
professionals in India record patient histories in
notebooks, each with its unique annotation method.
As a result, the data provided to Al businesses is
likely to be inaccurate for a large portion of the
population. Insufficient or unrepresentative data can
lead to poor quality and consistency, which can
result in flawed algorithms and possibly
misdiagnoses. [24].

Findings in Literature Survey

Various research articles and study results
based on the general practice of different data
collection, and the lack of a centralized data base
structure are causing a lot of problems in the
delivery of medical services.

Following difficulties found in literature survey:
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Reports of first-time non-traditional disease cannot
be shared, making difficult to find treatments for
the same disease in another part of the country.
When medical records are maintained by humans
again there is a need to depend on a third party to
investigate the particular person's reports or to carry
out practical treatment on them.

While moving from one city to another city in the
country for medical treatments, one has to depend
on paper based reports to know about the treatment
already given and to continue the same treatment,
which causes problems in understanding and
sometimes life is at risk at the moment of changing
the treatment.

Hospital management software currently in practice
is neither government- defined nor universal, some
hospital software collects a large amount of
information which many harm to public in the
future and there are insufficient legal norms to
control such collection of information

Electronic Medical Record (EMR) and Electronic
Health Record (EHR) procedures which are
practiced only in a few select hospitals in primary
and secondary cities of the country and even in
Government District head hospitals in major cities
of the country these modern technologies are not
yet to be implemented.

The operation of basic electronic devices as defined
in the Tele medicine scheme implemented by the
Government of India. Requires electricity and
consistent internet connection, but still there is
insufficient electricity infrastructure in various
villages of the country, so despite the
implementation of the Tele medicine scheme, it has
not been able to bring clinical equity to all. [21]

A Personal Health Record Management System
allows an individual to store and manage their
health information online. But there is a huge
problem in using this facility because the literate
people in rural India do not have sufficient
knowledge of English.

There is insufficient awareness among the public
about the scheme of providing Personal
Identification Number and there is lack of
transparency about how the scheme works and
information is exchanged.

The medical field lacks adequate technical
frameworks to use artificial intelligence and data
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science technologies in the treatment segment. And
since these technologies are used only in few
private hospitals so consulting fee is very high, poor
and middle-class people can’t get the high-quality
treatment.

I1I Proposed Model

Based on the studies carried out we can
suggest a new methodology with practical
possibilities. The purpose, objective and working
methods for proposed model are given below

Scope of the model

The proposed strategy intends to transform
healthcare delivery by solving the issues associated
with fragmented patient data management. At its
core, it aspires to develop a centralized ecosystem
that facilitates the gathering, processing, and
exchange of patient information. By upgrading
existing electronic medical information systems, the
model envisions a comprehensive database where
patient records may be stored uniformly,
minimizing inefficiencies caused by numerous
identification numbers across various healthcare
facilities. Furthermore, the model focuses on the
development of innovative algorithms for real-time
data analytics and transfer, allowing healthcare
providers to get accurate information quickly.

Q| 0
|\4‘= =

Figure 5: Illustrates the Traditional and Digital
Channels used to communicate to the health care
stakeholder on time. (Source from
Gemini.google.com)
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Through better communication channels and
collaboration among healthcare stakeholders, the
approach promotes proactive disease management
and data-driven decision-making. The suggested
strategy intends to improve patient care outcomes
by making relevant medical information more
accessible to those who need it, while also
increasing efficiency and scalability in healthcare
delivery. It envisions a future in which correct
patient data is easily accessible, allowing for
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informed treatment decisions and eventually
improving the quality of healthcare services
delivered.

Implementation

Initially, each individual will be assigned a unique
health identification created by the disease
prediction model. This identity will act as a
universal reference point, allowing medical records
to be seamlessly integrated across several
healthcare providers and facilities. This centralized
system allows authorized healthcare practitioners to
securely store and accessing data, such as medical
history, diagnosis, and treatment outcomes.
Furthermore, the illness prediction model's
algorithm will continuously monitor incoming
patient data in order to find trends and patterns in
disease prevalence, symptomatology, and treatment
outcome. Using machine learning and predictive
analytics, the system may forecast and reduce
potential health risks for individuals based on their
medical profiles and demographic information.
Furthermore, the installation includes real-time data
analytics and communication channels, allowing
healthcare providers to make timely decisions and
intervene. The  system  ensures  ongoing
improvement and adaptation to changing healthcare
demands and emerging disease concerns by
providing regular updates and feedback channels.
Overall, the suggested implementation of the illness
prediction model within a centralized healthcare
information system has the capability to improve
patient care, optimizing allocation of resource, that
would contribute to population-level health
management techniques.

Artificial Intelligence (AI) and Data Science in
Proposed Model

In proposed paradigm, Data Science and
Artificial Intelligence technologies play critical
roles in analyzing the massive amount of patient
data kept in the centralized database. The system
creates personalized illness profiles for each
individual based on their medical history, genetic
predispositions, lifestyle factors, and demographic
information using advanced data analytics
approaches such as machine learning algorithms
and predictive modeling. Using this personalized
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illness table, healthcare providers can tailor
preventative treatment programs and measures to
reduce the risk of future disorders. Furthermore, the
system uses a variety of diagnostic algorithms to
precisely diagnose and classify diseases based on
specific risk factors, allowing for early and targeted
healthcare interventions.

IV CONCLUSION

The present healthcare landscape is heavily
reliant on Health Information Exchange & Consent
Manager (HIE-CM) systems, which largely analyze
and exchange patient data for treatment purposes
[26]. However, advanced data analytics and
preventive healthcare interventions are only
available at a few specialized private hospitals,
leaving a large percentage of the population without
necessary healthcare resources. This disparity in
healthcare access disproportionately affects low-
income individuals, resulting in higher rates of
disease and mortality. The introduction of artificial
intelligence and data science technology in public
hospitals has the potential to democratize access to
quality healthcare for all. By utilizing machine
learning  technologies, these hospitals can
effectively forecast future disease trends, allowing
for proactive disease prevention and treatment
planning. Sharing predicted data across sectors such
as immunology, pharmaceuticals, and medical
equipment manufacture can help to alleviate
treatment resource shortages while also driving
local production of critical medical supplies. The
proposed integration of artificial intelligence and
data science technologies in government hospitals
not only promises to transform the healthcare
industry, but it also has enormous potential for
socioeconomic development and human resource
advancement.
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