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Executive summary 
In the coming decade, health care delivery in India is expected 
to be driven by technological advancements and digital health 
adoption amongst providers and patients. This is likely to 
be influenced by a mindset shift, technical developments, 
infrastructure development, government incentives, and other 
factors.1 While the government launched notable initiatives, 
such as the Ayushman Bharat Digital Mission (ABDM) and 

e- Sanjeevani, as building blocks to develop a digitised
health ecosystem, private players have begun using digital
technologies such as robotics, telehealth, AI, and 5G, to deliver
tech-enabled care to their patients. Patients are also using
technology to stay connected to the health ecosystem and take
control of their health.

This paper provides insights into the future of health in India, 
which will involve tech-enabled care delivery for empowered 
consumers. The first two sections focus on digital interventions 
from the demand and supply sides, wherein optimal health 
care will be driven by a successful amalgamation of digital 
technologies and patient-centric care paradigms. Further, 
potential action to drive the future of health spans establishing 
policies, building digital infrastructure, and fostering 
partnerships across the ecosystem. While there are barriers 
to implementing tech-enabled care across geographies and 
socioeconomic groups, various stakeholders including industry 
incumbents, emerging entrants, and non-native industry 
incumbents can collaborate to overcome such barriers. The 
final section presents an outline of how potential technologies 
for digital health can be implemented in the short-, medium-, 
and long term. 
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We firmly believe that the digital health infrastructure can go a long 
way in tackling the burden of the health care sector in India. However, 
to transform this dream into reality and leverage it for maximum utility, 
we need integrated, coordinated, and extensive efforts amongst all 
stakeholders to enable affordable, accessible, and inclusive health for all as 
promised in the National Health Mission. 
– CEO of IHW Council 2 

Going forward, hospitals will 
be the base for acute care and 
with technology, health care will 
move into people’s homes to 
provide guidance on their basic 
medications and wellness. 

– Group Head of Medical Strategy
and Operations, a multinational
private hospital.3 

Internet availability, digital infrastructure, Internet of Things (IoT), government initiatives 
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80 percent of health care 
systems are aiming to 
increase their investment in 
digital health care tools in the 
coming five years. 

– Minister of State for Science and
Technology9 

The Government of India 
believes that digital tools have 
immense potential and can play 
a critical role in strengthening 
and transforming the health 
care delivery system 

– Union Minister for Health and Family Welfare10 
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The future of tech-enabled care 

Tech-enabled care 
delivery transformation 
The future of Indian health will be driven by a personalised, 
digitised, and preventive model of care delivery.4 Health will 
be redefined as a holistic condition of overall well-being that 
includes mental, social, physical, and economic well-being.5 

The advancement of new digital technology and discoveries, 
as well as unique combinations of those existing, will drive 
India’s current health ecosystem towards a redesigned future 
of health. 

The country currently faces challenges in meeting the growing 
health care needs of its underprivileged population;6 however, 
it has the potential to build a robust nationwide digital health 
ecosystem. The establishment of a nationwide system is 

complex due to the fragmented health infrastructure.7 

Nonetheless, efforts are being made to bridge implementation 
gaps caused by factors such as the lack of infrastructure, 
language barriers, and socioeconomic status. India can 
successfully digitise health care by formulating a solid digital 
inclusion plan to ensure equitable access for all, thereby 
reducing inequities in the economy.8 

The country has undertaken initiatives for digitalising the 
health ecosystem, as industry leaders expect these initiatives 
to have the potential to mitigate the risks posed by the 
underlying challenges. Drivers of tech-enabled care delivery and use case scenarios 

Health care providers are likely to use a combination of 
emerging technologies to deliver advanced care irrespective 
of patient location. The subsequent illustration depicts a 
futuristic scenario of a 40-year-old resident from Thane, a 
suburb near Mumbai. 

Upon experiencing fatigue, light-headedness, and slight 
perspiration, he visits the nearest health kiosk. He had been 

diagnosed with mild cardiac arrhythmia before and has been 
experiencing mild stress over the last couple of days. At the 
kiosk, a virtual physician refers him to a satellite centre. The 
diagnosis reveals the need for surgical intervention. He is 
admitted to a central health facility where a leading cardiac 
surgeon performs robotic-assisted cardiac surgery. He is 
discharged from the hospital and is continually monitored for 
care at his home. 
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About 88 percent Indian enterprises are expected to
boost their artificial intelligence investments this year, versus 
82 percent a year ago, according to the second edition of
Deloitte’s “State of AI in India” survey. Of the survey participants, 
60 percent respondents were from the Life Sciences and
Health Care industry, 56 percent from Financial Services, 45 
percent from Technology, Media, and Telecom, and 35 percent 
from Consumer Services.12 

84 percent of Indian health care leaders and professionals
plan to increase their budgets on digital solutions and technology 
initiatives in 2023. 
(Survey on planned technology spending, n=50, 2023) 11 
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Patient’s suburban neighbourhood 

Symptom awareness 
The patient experiences 
uneasiness and searches for the 
nearest health kiosk using an 
information app. He visits the 
kiosk for teleconsultation with a 
virtual physician. 

Over 65 percent of India’s population lives 
in villages; 13 however, only 40 percent 
of the country’s hospitals are present in 
villages.14 5G would accelerate the delivery 
of optimal health care in such underserved 
areas through swift and real-time delivery of 

5G telemedicine and ambulance care.15 

In April 2022, a leading Indian telecom provider, 
a multinational health care group, and a digital 
communications technology conglomerate corporation 
offered a 5G-connected ambulance. It was equipped 
with sophisticated medical equipment, patient 
monitoring programmes, and telemetry devices to 
transfer patient health data to the hospital in real-time. 16 

Health kiosks 
The patient scans his ABHA ID-linked PHR 
app on the phone and connects with a 
virtual physician over the e-Sanjeevani 
portal. Following a thorough examination, 
the physician recommends that the 
patient visit the nearest satellite centre for 
further prognosis. 

Technologies 
used: 
• Personal Health

Record (PHR)
app 

• Telemedicine Satellite 
centres 

~65 percent Indian hospital beds cater to 
half of the country’s population, which 
implies a growth in hospital beds by at least 
~30 percent for equitable access.17 As such, 
satellite centres of reputed health facilities in 
underserved areas could help deliver quality 
health care services to patients in the areas. 

In November 2022, an Indian health tech start-up 
announced plans to establish 85 eClinics in 2023; 
these would act as satellite centres in remote locations 
and primarily provide teleconsultations along with 
medication delivery and appointment scheduling.18 

Technologies 
used: 
• Scan and

Share QR 
code 

• 5G 

• AI 

Central health facility 

Satellite centres 
At the reception, the patient scans the facility’s 
QR code for a quick registration. AI-enabled 
non-invasive testing detects signs of severe atrial 
fibrillation. The patient is then transported to the 
central health facility for emergency care. 

Technologies 

Kiosks 

Hospitals 

During 2021-22, India had a 31 percent 
shortfall in primary health centres against the 
mid-year population in rural areas.14 Kiosks 
can offer virtual consultations with specialists 
in areas with a shortage of professionals. 

71 percent Indian doctors feel that the volume 
of structured and unstructured patient health 
data is unmanageable,20 therefore, there 
is a need for digitally connected hospitals, 
enabled by EHR adoption and telehealth. 

In April 2022, an Indian telehealth company 
announced plans to open 100 digital health kiosks in 
Telangana, Andhra Pradesh, and Maharashtra over 
six months, with an aim to reach 65 percent of the 
population by 2025.19 

In December 2021, a hospital in Nagaland became 
India’s first digitally enabled acute care hospital. The 
hospital is equipped with a patient management and 
decision support software, which also supports virtual 
visits for patients.21 

The central health facility is an affiliate of a prominent hospital. 

The cardiologist has access to patient data from his PHR app 
and the satellite centre. 

Upon further examination, the specialist suggests that the patient 
undergo emergency surgery. A robot-assisted surgery is conducted 
in conjunction with an expert cardiac surgeon from a super speciality 
hospital in the nearest urban centre. 

used: 
• Robotics

• 5G 

• AI 

• IoT 

• Virtual reality

without walls 

Predictive AI 

According to WHO, India will require at least 
1.8 million physicians, nurses, and midwives 
to meet the standard of 44.5 health workers 
per 10,000 people by 2030.22 AI could be used 
as a powerful tool to fill these gaps using 
precision medicine and genomic data to 
design treatment paradigms. 

In September 2022, a renowned cancer hospital 
and research centre collaborated with a premier 
educational institution to create India's first fully 
annotated, relational, de-identified cancer picture 
bank.23 

Technologies used: 
• Immersive virtual 

platforms 
• Telemedicine 
• Medication adherence

tools
• Remote monitoring 

Recovery and ongoing care 
Physicians monitor the patient’s recovery 
through various digital resources. Similarly, the 
patient can now consult the doctor virtually for 
any concern during his recovery at home. 

• 5G is a global wireless standard with speed, great reliability, and low latency. Its applications in health care include
telemedicine, AR and VR immersive training, and remote patient monitoring.24

• A satellite centre is a hub-and-spoke model for advanced patient care in underserved areas.25

• Health kiosks are publicly accessible computer terminals with touch screens. They provide information and services related to
self-check-ins, remote consultations, and clinical data collection.26

• A “hospital without walls” is a development that envisions a hospital as a digitally connected community rather than a physical
building. it is a digital hospital of the future that combines an in-person and virtual care operating model, enabled through

Emerging technologies for care delivery have the potential to address barriers, such as inadequate health care infrastructure, 
shortage of medical professionals, and high patient loads. Currently, such technological innovations are largely being explored by 
private health facilities. 

interoperable data, value-based payments, and consumer demands.27 

• Predictive AI-enabled intelligent algorithms and tools can be used for treatment design, precision medicine, and remote
monitoring, amongst other applications.28 

8 9 
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In March 2022, an integrated hospital service 
system partnered with a Bangalore-based wireless 

Generative AI: An emerging trend in health care 

IoT 

Robotics 

IoT platform to supply medical-grade IoT-enabled 
wireless devices capable of transmitting important 
metrics, such as heart rate and oxygen levels, in real- 
time from elderly homes to hospitals.29 

In late 2018, an interventional cardiologist in 
Ahmedabad used a robot to perform surgery on a 
patient about 32 kilometers away. The patient was a 
middle-aged woman with an arterial blockage.31 

In May 2021, researchers at an educational institution 
created a first-of-its-kind blockchain-based secure 
medical data and information exchange system for 
a mobile application, which is currently being field- 

Generative AI has the potential to revolutionise health care 
and bring in a new generation of technologies.40 Generative AI 
algorithms can help clinicians make more informed decisions, 
identify chronic diseases early, and overcome barriers around 
language and personnel limitations.41 

Generative AI uses produced medical images and patient 
data to create improved diagnostic tools and medical imaging 
algorithms. By producing synthetic data, researchers and 
health care practitioners can have access to a wider range 
of information, resulting in specialised and precise medical 
treatments. Generative AI can also be used to analyse patient 
data, including electronic health records to identify potential 
health issues and patterns. By facilitating early diagnosis and 
treatment, this analysis can improve patient outcomes.42 

In January 2023, a multinational health-care group launched 
an AI- and ML-enabled clinical decision support tool in India. 
The engine is built on the collective intelligence of doctors and 
peer-reviewed journals. It analyses large datasets and helps 
providers identify patterns to improve health outcomes.43 

Successful implementation of generative AI is subject to 
effective regulatory guidelines and policies around the use 
of this technology in the medical field. India is taking steps 
towards the ethical and safe use of AI in health care: 

Blockchain 

Immersive 
virtual 

platforms 

tested at the institute’s hospital.33 

In February 2022, a multinational health care group 
collaborated with a medtech start-up to create a 
virtual hospital environment that enhances patient 
engagement.36 

• The Indian Council of Medical Research (ICMR) published “Ethical Guidelines for AI in Healthcare and Biomedical Research”
to guide the effective yet safe development, deployment, and adoption of AI-based technologies. It presented 10
important patient-centric ethical standards for all parties to consider when applying AI in the health-care field. These
include accountability and liability, autonomy, data privacy, collaboration, risk minimisation and safety, accessibility and
equity, optimisation of data quality, non-discrimination and fairness, validity, and trustworthiness. Other important topics
mentioned in the guidelines include informed consent and AI tool governance in the health sector.44 

• A set of rules that will be used to establish the frameworks for generative AI were announced by the National Association of
Software and Service Companies (Nasscom) on 6 June 2023. These recommendations are intended to create uniform norms
and procedures for the study, creation, and responsible application of AI technology in India. Given that organisations and
enterprises are embracing AI increasingly, this is one of the country's initial drafted regulations for the technology.45 

• Connectivity offered by the Internet of Things (IoT) has the potential to transform India’s fragmented health care system into
an integrated, efficient, and patient-centred system. Applications of IoT in health care include treatment design, precision
medicine, and remote monitoring.29 

• Robotics combine robots and automation, which can be used in health care for services including telepresence, surgical
assistance, sanitation and disinfection, and medical transportation.37 

• Blockchain is a decentralised and public digital ledger that captures transactions on several computers such that no record
can be changed retroactively without affecting subsequent blocks. Applications of blockchain in health care include medical
record management, genomic data protection, organ donation/transplant, and tracking of pharmaceuticals and equipment.38 

• 3D-enabled, immersive virtual world augmented by virtual reality could facilitate virtual medical training, remote monitoring,
diagnostics, and therapeutics.39 

The above examples are a few instances where emerging technologies are driving tech-enabled care. A digital health ecosystem of 
the future can be based on a combination of these technologies. 

India has ~580 medical colleges per ~0.7 million 
students34 and only one government hospital 
bed per 1,000 people.35 Metaverse can bridge 
the gap by creating a virtual health community 
and offering services such as education and 
patient engagement. 

In a country with a population of 1.43 billion 
people,32 secure health data exchange could 
be challenging. Blockchain can support 
digital health by ensuring safety, privacy, and 
accessibility through secure encryption of 
patient data. 

Only 27 percent of the total health professionals 
in India opt to work in rural areas.30 Robot- 
assisted surgeries could be deployed to 
perform remote surgeries in inaccessible areas, 
thereby decreasing any care gaps. 

67 percent Indian doctors feel that consolidated 
data from numerous sources can equip 
clinicians with comprehensive patient health 
information.20 IoT will enable data sharing 
through interconnected devices and help 
physicians offer evidence-based treatments. 
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Public health initiatives that are expected to drive tech-enabled care Deloitte’s initiatives for tech-enabled care 

The government has rolled out various schemes and initiatives 
for the development of a digital health care ecosystem, such 
as the Ayushman Bharat Digital Mission (ABDM), a flagship 
scheme that has successfully helped create digital health 

IDs for ~21 percent of Indian citizens to date. Additionally, 
regulatory bodies have also defined guidelines and policies 
for creating a secure health data exchange, such as the Digital 
Personal Data Protection Bill. 

Deloitte has launched several initiatives in collaboration with 
public health institutions to deliver digital health care, using 
technologies such as telemedicine, remote monitoring, and 

mobile-based solutions. These have been implemented in a 
few districts as pilot projects, and Deloitte plans to use the 
learning from these to enable digital health care in India. 

• Ayushman Bharat Digital Mission (ABDM): 46 
• A scheme that promotes secure health data exchange across the health ecosystem. It includes components

such as a health ID, Unified Health Interface, personal health records, and registries for health professionals
and facilities.

• The government launched a Digital Health Incentive Scheme (DHIS) in January 2023 to boost ABDM adoption,
with incentives of up to INR 40 million for health facilities, based on the number of health records they created
and linked to the ABHA ID. Further, the Union Budget 2023 allocated INR 3.41 billion to the Ayushman Bharat
Digital Mission, which was, 70.52 percent higher than the previous year’s allocation.

• e-Sanjeevani:47

• India’s free, cloud-based, population-scale telemedicine platform enables audio-video consultations between
patients and providers and has achieved success in bridging the rural-urban health divide by enabling health
care access in remote areas.

• As of date, the initiative has completed ~90 million teleconsultations, onboarded ~0.2 million providers, and
offered a record ~0.4 million OPD consultations in a single day.

• National Health Stack (NHS): 48 
• This is a digital infrastructure that will aid the successful implementation of future government health projects

by gathering detailed health care data. It will also enable decision makers to identify fraud in an efficient
manner. 

Government 
initiatives 

National 
initiatives 

and policies 

Policies and 
guidelines 

• The Digital India Bill 2023:49 

A new legislation that would introduce an adaptable regulatory framework for the evolving digital space,
handle complexities of the current cybersecurity landscape, and prioritise data privacy rights

• Digital Personal Data Protection Bill:50 

An act which allows personal data sharing based on user consent
• National Digital Health Blueprint (NDHB): 51 

A layered framework formed by the committee under the Health Ministry designed to implement the NHS 

Anaemia Mukt Mahilayen Campaign52 

• In collaboration with the Government of Haryana, District of Gurugram, Deloitte India conducted a three-month pilot
project called "Anaemia Mukt Mahilayen" (eradication of anaemia amongst women); the aim was to "test-trace-treat"
by using local community-based workers and volunteers to improve awareness around improved diet, safer
sanitation, and medication adherence.

• The goal was to lower the prevalence of anaemia in the targeted population, with an emphasis on children under the
age of six and women between the ages of 15 and 49. The effort resulted in a drop in anaemia incidence rates by 14
percent and the reversal of anaemia amongst 79 percent of severely anaemic patients.

• Digital solutions such as innovative mascots, text groups, and competitions were frequently utilised to influence
participant behaviour towards achieving better health in a sustainably. Further, participants had access to specialised
helplines and continuous telehealth services.

• The Central Government of India and the states have plans to address the prevalence of this medical issue. Deloitte
intends to offer this programme, which is based on and is an integrated implementation of "Expand the hospital
ward", to industry leaders in both the private and public space.

Sanjeevani Pariyojana53 

• In collaboration with the Public Health Foundation of India (PHFI) and the Post Graduate Institute of Medical Sciences
(PGIMS-Haryana), Deloitte developed an integrated, “fit-for-purpose” module to offer support and resources to
patients for managing care at home and accessing virtual COVID-19 triage facilities and inpatient hospitals.

• The project was commissioned in the Karnal district and
included a remote command centre setup to manage limited
resources, such as hospital beds, oxygen supply,
and ambulances. It also organised virtual health
care services delivered by medical students
and deployed mobile pharmacies and
advanced ambulances.

• Deloitte launched a playbook 
to help other districts facilitate
the delivery of home health care
using digital technologies, such
as virtual health, command 
centres, and online medical training.

• Deloitte also intends to use the
learning from this project to develop
new models of public health
management and collaboration.
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Ministries in national and state governments and regulatory bodies 

Public 
health 

authorities 

• Strengthen rules and guidelines on cybersecurity and data residency in collaboration with key
regulatory authorities (such as the Cyber and Information Security division).

• Standardise GST for the health care industry to attract investments and provide client services at 
affordable costs.

• Formulate policies that guide value-chain stakeholders on process optimisation, data management,
technological advancements, and digital transformation.

• Introduce modules in the curriculum that will train medical professionals to use digital technologies,
such as telemedicine, AI, and robotics.
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Call for action by key stakeholders across cohorts for delivering tech-enabled 
care 54-58 

Empowered consumers 
becoming active participants 
The digitally inclined patient persona 

The patient of the future is expected to increasingly demand 
digital health tools for a connected and personalised care 
experience using a unified/universal electronic health record, 
virtual care, health care apps, and access to information. This is 

based on the transition from a single touch point in a physical 
facility to being part of a connected ecosystem with several 
touch points. The characteristics of an empowered consumer 
are outlined below: 

Established players entering health, such as real estate, tech hyper scalers 

Non-native 
industry 

incumbents 

• Develop public-private partnerships (PPPs) with governments to help create digital infrastructure
that will support the functioning of interoperable public health interfaces and platforms.

• Develop advanced solutions partnerships with governments (PPPs) based on emerging technologies
for health care providers and start-ups.
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Classic industry players, such as hospitals, providers 

Industry 
incumbents 

• Transform educational/training capabilities using immersive platforms for virtual upskilling programmes.
• Adopt advanced encryption frameworks and information management systems for patient data security.
• Use immersive platforms to guide surgeons through quick patient care services, especially during

emergencies; conduct remote surgeries using extended reality to precisely position the details of a
patient in another country.

• Deploy 5G technology to assist clinicians better visualise their patients' problems, eliminating guesswork,
and providing accurate diagnosis.

• Equip Emergency Medical Technicians (EMTs) in connected ambulances with 5G-enabled video calls. This
will enable the seamless transmission of a patient's symptoms, vitals, and medical information between
doctors and ambulance staff.

Emergent players within the industry, such as health tech and digital providers 

Emergent 
entrants 

• Build a 5G and AI-enabled infrastructure that would support effective collaboration between
stakeholders. 

• Foster partnerships with industry incumbents to utilise their expertise related to patient care and
combine it with technological knowledge. This will help develop solutions that offer comprehensive
care. 

• Invest in building effective digital health care interfaces and platforms based on AI and 5G technology. 
• Experiment with mixed delivery models that combine online and offline elements, given the limitations

on patients' capacity to use digital health in remote India. 
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Key patient experience attributes The empowered health care customer... 

…expects services to be 
seamless, convenient, 

accessible, transparent, and 
frictionless (like shopping on 
Amazon or ordering an Uber) 

…needs access 
to high-quality, 

accessible, 
affordable care 

… acts as the 
primary navigator 
in the health care 
journey, choosing 

the paths that 
offer quality and 

ease of use 

…demands 
visibility into health 

...The 
empowered 
health care 

customer 

…generates a rich set 

… demands 
ownership over 
their health and 

well-being (as well 
as care, when 

needed) Additionally, the digitally inclined patient is expected 
to use app-based platforms and services to gain 

care costs and 
expresses opinions 
by paying only for 

quality services 

of health and payment 
data and expects 

control over their data 

more understanding of health information and track 
basic health parameters and increase the focus 
on preventive health. Health experts believe that 
preventive health has great potential to tackle the 
increasing burden of non-communicable diseases in 
India.62 Moreover, if preventive health care is enabled 
using advanced digital technologies, it has the potential 
to reach a higher number of beneficiaries, irrespective 
of income, education, and understanding. For example, 
in 2021 a multinational health care group launched an 
AI-based personalised health risk assessment, which 
helped lower the HbA1c level by 0.7 percent amongst 
100,000 patients, and 64 percent of these patients 
also reported weight loss. This assessment is part of 
a personalised, predictive, and preventive screening 
programme, wherein patients can access the app 
that provides personalised nudges for healthy habits 
through SMS or WhatsApp.63 

16 

Today, digital connectivity is 
such that India has 1.2 billion 
mobile connections, 800 
million internet connections, 
600 million smartphones, 
growing at the rate of 25 
million per quarter. 

– CEO, National Health Authority (NHA),
April 202260 

The smartphone market is 
expected to reach one billion 
users by 2026. This growth 
is likely to be propelled by 
the rural sector at a CAGR 
of 6 percent, compared with 
the urban sector growing at 
a CAGR of 2.5 percent from 
2021 to 2026. Higher internet 
adoption is expected to fuel 
demand for smartphones. 
This increased demand will 
be propelled by the need to 
adopt FinTech, e-health, and 
e-learning.

– Deloitte TMT predictions, 202261 

17 

Digital health is now the default operating system of health care, 
and doctors who use digital health will replace those who don't use 
digital technologies. It is not an option to choose digital health; it is a 
compulsion. This time, the revolution is driven not by tech providers 
but by consumers. Consumers are now accustomed to digital tools, 
be it retail, banking, the government, or communications, and they 
are expecting the same in health care. Also, chronic diseases require 
continuous patient engagement to manage their condition, which cannot 
be done without technology integration. So, there is every reason to 
adopt technology and no reason to avoid it. 

– The Chair of the Global Digital Health Summit and former advisor to the Health Minister of India,
October 2022 59 

Personalised 
Tailored product and service 
offerings 

Simple 
Convenient, accurate, and 
accessible 

Efficient 
Rapid service; patient inquiries 
are resolved on the first attempt 

Consistent 
Reliable; clear communication 
and seamless service 

Proactive engagement 
Anticipates patient needs and 
engages with the patient efficiently 
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Applications for empowering patients 

The digitally empowered patient is expected to use a 
combination of smart devices, health apps, chatbots, and AI- 
enabled portals to monitor their daily routine and send alerts 
to seek help in case of any aberration. The following example 
depicts a futuristic scenario of a 90-year patient in urban 
India. As a single occupant of a home that is well-equipped 
with advanced sensors and AI-based devices, the patient has 
access to various health apps through their mobile. In case of 
deviations from their regular routine, the patient’s smart home 

can deliver suggestions through the app for availing of patient 
care services. However, in case no action is taken, connected 
devices can send alerts to the patient’s relatives or health 
systems. The patient’s relatives do not reside in the same city; 
however, they have devices that can receive alerts about the 
patient vital signs or deviations in routine. The relatives can 
then arrange services for this patient using apps and online 
portals such that they receive the necessary care.64 

Patients in India regularly use technological advancements such as smart devices, health apps, and AI-enabled portals to receive 
health information and track their health and well-being. 

Several companies are working on prototypes 
of smart wearables that can be connected to 
the internet and continuously monitor vitals.65 

These devices are capable of tracking health 
parameters such as heart rate, blood pressure, 
body temperature, stress levels, and oxygen 

Patient’s neighbourhood 
Patient at home with

connected devices 

Patient apps Chatbots 

AI systems Sensors 

Smart 
wearables 
and IoMT 

Chatbots 

concentration.67 

In April 2022, a health content specialist website 
launched a chatbot for a messaging app, which 
answers questions from citizens and accesses health 
information, free of cost. It was launched in English, 
with plans to include other languages, such as Hindi 
and Bengali.68 

Monitoring 
daily 

routine 
Deviation from typical 
routine or change in 

vital signs 

First notification from 
connected devices in 

patient’s home 

Alerts from devices to 
relatives, in-network 

health systems 

Patient’s relatives in 
a different location 

Telehealth 
appointment 

Ambulance 
service 

Doorstep 

Health apps 
and portals 

AI 

Other initiatives indicating the shift towards empowering patients 

In October 2022, an integrated PHR app introduced 
a content platform to deliver quick and reliable 
health information (verified by health experts) to 
patients to tackle misinformation and large amounts 
of unregulated information generated on health 
topics.70 

In December 2022, the Indian research division of a 
multinational technology company announced the 
development of an advanced AI and ML model, which 
can identify and digitise medicines in handwritten 
and unstructured prescriptions. This system of 
assistive technology is expected to be rolled out 
in the near-term and will help address challenges 
related to medicine purchases, owing to illegible 
handwriting in prescriptions.72 

Regular self-care 
using apps 

delivery 

Remote 
intervention 
by mobilizing 
resources 

• The Open Network for Digital Commerce (ONDC) initiative aims to promote the creation of open networks and will act
as an enabler of digital commerce. This digital infrastructure will facilitate information exchange between providers and
consumers. The greatest impact in health care is expected to be in the standardisation of products and services, genuineness
of suppliers, and return processes.73 

• National Health Portal has been established by the Ministry of Health and Family Welfare for providing health-related
information to Indian citizens and acts as a single source for consolidated health information. It aims to provide authentic
health information in English and five other Indian languages on subjects such as disease descriptions, wellness and healthy
lifestyle, and health policies.74 

Solutions are accessed by patients conveniently, 
increasing the accessibility of services, data, 
and health information.69 

Patient support services Daily healthy life activities 

App-based 
suggestions 

Self-service portals and automated workflows 
using AI-based algorithms and tools help 
deliver high-quality patient experience and 
engagement.71 

Platforms help citizens find answers to health 
questions and check health information. 

Devices facilitate personalised health care 
based on real-time and longitudinal health 
monitoring. Biosensors enable patients to take 
better decisions and communicate health needs 
to doctors. Subsequently, doctors can monitor 
patient health, assess patient responses, 
and track illness; hence, these are capable of 
transforming care paradigms from sick care to 
preventive care.66 
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Ministries in national and state governments and regulatory bodies 

Public 
health 

authorities 

• Adopt digital technology to provide health care for all citizens.
• Develop explicit guidelines and supportive regulatory policies to develop a digital health care

ecosystem and incubate indigenous health-tech start-ups.
• Encourage digital health start-ups to develop solutions to drive the creation of a national, integrated

digital health system.

Classic industry players, such as hospitals, providers 

Industry 
incumbents 

• Adopt a hybrid model of care delivery to suit the requirements of the patients, who demand various
modalities of care based on their lifestyle.

• Guide health tech companies to create content in regional languages. 
• Create solutions to address problems related to inconsistent care delivery. 
• Explore the possibility of utilising virtual interactive platforms to create an immersive patient care

experience, e.g., by awarding tokens or rewards for a healthy lifestyle.
• Increase reach to cover more patients and improve focus on preventive health. 
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Call for action by key stakeholders across cohorts to empower patients 75-79 

Considerations for implementing 
digital health in India 

The rapidly expanding, mobile-based, and data-intensive 
digital economy in India is expected to be a major driver of 
tech-enabled care. India recorded over 75 million 5G Fixed 
Wireless Access (FWA) broadband subscriptions in 2021 and 
is expected to reach ~460 million subscriptions by 2030.80 

However, the gender gap between smartphone users is at 
23 percent, and while roughly 71 percent Indian women own 
mobile phones, only 33 percent have used the internet. Poor 
digital penetration amongst females in India can be attributed 
to social and patriarchal norms, higher frequency of online 

harassment faced by women, and impediments to digital 
literacy.81 Additionally, there is a wide variation in the country 
across geographies and socio-economic groups, concerning 
the adoption of digital technology. For example, 67 percent 
of the urban population can access the internet, whereas 
only 31 percent of the population in rural areas has internet 
access.82 Hence, these barriers impact the establishment of 
a nationwide digital health ecosystem in India. The following 
chart represents key barriers across multiple categories: 

Emergent players within the industry, such as health tech and e-pharmacies 

Emergent 
entrants 

• Utilise technologies to increase the scale of applications, given the increase in data generated based 
on the roll-out of the ABDM.

• Develop cost-effective and simple devices for diagnosing and tracking diseases, e.g., less
conspicuous devices for Parkinson’s disease to increase uptake of digital monitoring, non-invasive
wearable devices that use AI algorithms to measure body parameters.

• Design apps that address the changing demands of patients (including interfaces in regional
languages). 

• Collaborate with fitness experts and leading nutritionists to include their expertise while developing 
apps for customers.

• Create an ecosystem that connects disparate sources to develop an integrated platform that creates 
nudges for preventive, proactive, and outcome-based care.

Established players entering health, such as tech hyper scalers and marketing companies. 

Non-native 
industry 

incumbents 

• Partner with companies designing wearable devices to develop an architecture that can derive and
maximise value from collected data.

• Deliver technology solutions to start-ups for developing advanced solutions for preventive health
and customer engagement.

• Collaborate to develop strategies for customer outreach, engagement, purchasing, and retention.
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Inconsistency in tech-enabled care delivery 

Considerations for implementing digital health 

Current interventions 
(Represented by a  ) 

Private players Government (Policy) 

Interconnectivity Lack of digital Gaps in health care Low per capita Language barriers 

Interconnectivity between providers, vendors, payers, patients 
• India does not have a national-level database of clinical records of patients.

Additionally, there are inconsistencies in the definition of health data. It not only 
includes medical records but also non-clinical data, such as self-reported data, 
data from wearables, socio-economic data, and behavioural data. 

Lack of interoperability among provider platforms 
• ~30,000 Primary Health Centres (PHCs) use paper-based methods for capturing 

medical data, which is reflective of the slow adoption of EHRs and digital records 
between providers, infrastructure delivery personnel income in smaller hospitals.83 

vendors, payers, 
patients 

Unequal distribution 
of physical 

Gaps in backend 
personnel 

High OOP health 
care expenses 

Lack of digital 
literacy 

• A few secondary and tertiary care facilities have begun implementing health care
IT applications such as Hospital Information Systems, Hospital Management 
Information Systems, and Electronic Medical Records (EMR) to store patient data 
electronically; however, these systems are created by multiple vendors who 

Lack of inter- infrastructure implement several programming languages and databases, making it difficult to 
operability among 
provider platforms 

Power supply 
shortages 

Cybersecurity and 
privacy issues 

Low insurance 
penetration 

Dearth of provider 
incentives to digitise 

Suboptimal internet 
and smartphone 

penetration 

Physician attitudes 
and preferences 

Patient preference 
for physical 
interaction 

standardise these processes. 

Cybersecurity and privacy issues 
• According to reports, health care in India faced about 1.9 million cyber-attacks

till late November 202284. The attack on the All-India Institute of Medical Sciences
(AIIMS) in Delhi in November 2022 was one of the major attacks in the country and
was caused by improper network segmentation.85 

Lack of digital infrastructure 
• Out of 20 percent of the poorest households, ~3 percent have access to a

computer and 9 percent have internet connectivity.86 

• About 700 million citizens live in 20,000 remote villages remain unconnected to
this day; inaccessibility to digital services is attributed to the absence of a robust
digital infrastructure.87 

Unequal distribution of physical infrastructure 
• India has 0.5 government hospital beds per 1,000 people compared to the global

average of 3.2 beds globally.88 

• Lakshadweep has the highest number of beds (3.68) per 1,000 people, followed
by Sikkim (3.40), Chandigarh (3.19), Puducherry (3.17), and Andaman & Nicobar
(3.03); Himachal Pradesh (2.03) and Goa (2.00) also have a high number of beds.88 

• Telangana has the least number of beds (0.14) per 1,000 people, followed by Bihar
(0.25), Maharashtra (0.27), and Uttar Pradesh (0.30).88 

Power supply shortages 
• As of May 2022, the country faced a high coal shortage for electricity generation,

leading to load shedding during soaring heat waves in summer. As such, 2 in 3
households in India confirmed facing power outages. The state of Uttar Pradesh
had a 3,000 MW deficit against a demand of 23,000 MW.89 
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Technological barriers 

Technological Infrastructure Personnel- 
related 

Financial Social/ 
cultural 
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Considerations for implementing digital health 

Current interventions 
(Represented by a  ) 

Private players Government (Policy) 

Considerations for implementing digital health 

Current interventions 
(Represented by a  ) 

Private players Government (Policy) 

Gaps in health care delivery personnel 
• India faces a shortage of allopathic doctors (0.76) and nursing personnel (1.96) per

1,000 people vs. WHO standards of 1.0 and 3.0 per 1,000 people, respectively.90 

• India has gaps in the availability of doctors in public vs. private hospitals (11.4
percent vs. 88.6 percent) and across regions, 91 including disparity in rural vs.
urban areas (33 percent health workers and 27 percent doctors work in rural
areas). 92 

Gaps in backend professionals 
• The rise in digitalisation will increase the possibility of cyberattacks and hence,

health care providers need to develop secure systems based on solutions such
as Multi-Factor Authentication (MFA) and Single Sign-On (SSO).93 Large health
care providers have the financial capability for these investments; however, a
significant number of small, private health facilities have limited funds to recruit
and retain IT professionals.

Unequal income distribution 
• According to the National Statistical Office, the expected annual per capita (net

national income) in current prices for 2022-23 is INR 0.17 million, which represents
an almost 99 percent increase from INR 0.09 million in 2014-15; however, even
as India’s per capita income has seen an increase, the income distribution is
concentrated only within 10 percent of the population.94 

• Several research reports indicate that the wealth of India's super-rich has grown
rapidly in recent years, while the wealth of low and middle-income Indians has
decreased over the two years of the pandemic.

High OOP health care expenses 
• OOP spending represented 50.6 percent of the current health expenditure,

whereas the average value across LMIC countries was ~36 percent (2020).95 

• 17.3 percent people faced financial hardship owing to OOPS, as against 9.5 
percent, which was the average value across LMIC countries (2017).96 

A dearth of provider incentives to digitise 
• Health care providers are reluctant to adopt telemedicine as they perceive it to

not only add to the workload but also increase the need to take up more training;
some feel that telemedicine can decrease patient volumes, as they feel that it will
act as a substitute and several patients will prefer consulting with doctors who
provide online consultations.

Language barriers 
• There are 22 officially recognised languages and 720 dialects; with a new dialect

after every 40 kilometres and 122 languages spoken by more than 10,000
people, localisation will be critical in India’s journey to go completely digital, with
internet users utilising local languages surging by 47 percent YoY.98 

Lack of digital literacy 
• About 80 percent of India’s total population does not have the technical know- 

how of using digital devices and services.83 

• Government-sponsored digital literacy initiatives reach only ~5 percent of the
population, are limited to rural areas, and suffer from a variety of design and
execution flaws.99 

Suboptimal Internet and smartphone penetration 
• In November 2022, there were approximately 518.50 million rural subscribers

out of 1.17 billion subscribers (wireless and wireline). According to data from the
Telecom Regulatory Authority of India, the entire urban tele density was 134.22
percent in November 2022, while the rural tele density was 57.7 percent.100 

• The overall internet penetration rate in India stands at 47 percent; per the
National Family Health Survey (NHFS – 5) 2019-21, only about 57 percent males
and 33 percent females in India have used the internet.101 

• Across all states, Goa had the highest percentage of males (~82 percent) and
females (~72 percent) to have used the internet.101 

• Only 20 percent females in Andhra Pradesh and Bihar have ever used the
internet.101 

• According to the data released by the government, 45,180 villages (out of a total of
about 644,000 communities) still lack 4G connectivity.101 

Physician attitudes and preferences 
• 41 percent Indian doctors believe that telehealth will impair their ability to

empathise with their patients. 20 

Patient preference for physical interaction 
• Elderly patients prefer face-to-face consultations due to limited digital literacy and 

emotional dependence on doctors.
• Reports suggest that patients reported poor connection or sense of belonging,

which they would otherwise feel after visiting the doctor in person.

Personnel-related barriers Social/cultural barriers 

Low insurance penetration 
• In 2021-22, 62.9 percent of the country’s population was uninsured.97 

Financial barriers 
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Strategies related to the aforementioned considerations 
Actionable insights for public health agencies: 

Government and public agencies have developed schemes 
and initiatives to address these considerations. For instance, 
the Ayushman Bharat Digital Mission (ABDM), which fills in 
gaps related to interoperability and creates an integrated 
digital ecosystem, and the Pradhan Mantri Jan Arogya Yojana 
(PM-JAY), a national health insurance/assurance scheme. 
Certain private players have also launched apps and platforms 

to enable digital access to their patients. However, while 
some initiatives, such as ABDM, are specific to health care, 
others, such as the Digital India Programme, provide solutions 
to address barriers across other verticals and industries. 
Further, barriers such as unequal income distribution are yet 
to be addressed by the government as they are related to 
socioeconomic disparities at a broader level. 

Personnel- 
related 

Potential solutions 
are related to gaps in 

01. Increase the number of medical professionals and institutions by introducing financial
schemes, expanding post-graduate programmes, and developing bridge courses to
overcome gaps in specialised health care professionals.

02. Enhance the care delivery paradigm by training professionals using digital technology; this
will require coordinated efforts and increased participation of stakeholders across the
value chain.

Actionable insights for private players: 
01. Collaborate with the government to strengthen clinical infrastructure which can help set 

Technological 

Current solutions 
are related to data 

interoperability, inter- 
connectivity between 

stakeholders and 
cybersecurity 

Policies and initiatives by the government: 
1. The Ayushman Bharat Digital Mission (ABDM) offers health data interoperability between 

stakeholders by creating digital IDs, facility and professional registries, and a unified 
health interface.46 

2. The government launched a Digital Health Incentive Scheme (DHIS) to boost ABDM 
adoption. Incentives up to INR 40 million would be offered under the new system based 
on the number of digital health records created and linked to ABHA.46 

3. The National Health Stack (NHS) is a collection of interoperable health data gathered from 
various sources such as health facilities, government institutions, and medical apps.48 

4. The Ministry of Health and Family Welfare has established a Centre of Excellence and the 
National Resource Centre for EHR Standards (NRCeS) to accelerate and promote the 
implementation of EHR standards in India.102 

5. The current Information Technology Act (IT Act) of 2000 in India will be replaced with the 
Digital India Bill 2023. The goal of this new legislation is to establish extensive control over 
India's digital landscape while successfully addressing contemporary issues such
as cybercrime, data protection, deepfakes, platform competition, online safety, and the 
negative effects of AI. 49 

Initiatives by private players: 
01. A multinational hospital chain implements the HIS, PACS, and EMR solutions through its

network, and was awarded HIMSS Level 6 DIAM validation for three areas in 2022; it is the
second health care provider in the world to receive this certification.103 

02. An urban Primary Health Center (PHC) run by a non-profit organisation was the
first Indian provider to achieve HIMSS O-EMRAM Stage 6, which assessed EMR
implementation for OPD services.104 

health care delivery 
and backend support 

Financial 

Solutions to overcome 
unequal income 
distribution, high 

OOPE, low insurance 
penetration, and 

dearth of provider 
incentives to digitise 

up medical colleges and institutions for PG and specialisations. 

Policies and initiatives by the government: 
01. The PM-JAY provides cashless treatment provisions for poor and underprivileged

households; it has significantly decreased their out-of-pocket expenditure.109 

02. IRDAI's extension of the "use and file" procedure for all the health insurance products to 
help create novel and customised insurance products.110 

03. Further actionable insights: Creation of additional health insurance programmes that
cover 60–70 percent of the population that is not currently covered by Ayushman Bharat
and the missing middle, which is 30 percent of the population that is neither poor enough
for government insurance schemes nor rich enough to afford private health insurance.

Initiatives by private players: 
01. A private insurance company launched a customisable health insurance package, called

"my health care plan".111 

02. Another private insurance company launched an "OPD add-on" that offers unlimited
outpatient consultations.112 

Infrastructure 
barriers 

Ongoing solutions 
are related to digital 
technologies, physical 

infrastructure, and 
power supply 

Policies and initiatives by the government: 
01. The "Digital India Programme" aims to improve the country's digital infrastructure through

projects that focus on aspects such as universal mobile connectivity, public internet
access, and e-governance.105 

02. The National Health Mission (NHM) provides financial assistance to states to develop the
public health system, including upgrading existing infrastructure or the construction of
new infrastructure.106 

03. To account for power-supply issues related to coal shortage, India plans to add 500 GW of
non-fossil-based electrical generation by 2030, with non-fossil cleaner fuel accounting for
50 percent of the installed capacity by 2030.107 

Initiatives by private players: 
01. A private multinational health care group launched an app, a health ecosystem that offers

teleconsultations and home delivery of medications.108 

Social/cultural 

Solutions to overcome 
challenges related to 

language, digital literacy, 
internet and smartphone 

penetration, provider 
perception, and patient 

preferences 

Policies and initiatives by the government: 
01. The Government of India executed two schemes to provide digital literacy to the masses,

namely the "National Digital Literacy Mission (NDLM)" and the "Digital Saksharta Abhiyan
(DISHA)".113 

02. Under the National Language Translation Mission (NLTM), the government introduced
Bhashini, an AI-based translation system; this will enable Indians to access English content
in their native language.114 

Initiatives by private players: 
01. A health care platform allows teleconsultations with specialists in their mother tongue;

this is a beneficial initiative in a country with over 22 official languages and innumerable
dialects.115 
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Implementation of 
tech-enabled care 
Technology-enabled health care is expected to be 
implemented in a phased manner within the next 10 years in 
the country. This is based on varying levels of digital maturity, 
policy implementation, infrastructure development, etc. 
Further, stakeholders can develop nationwide implementation 

roadmaps based on the learning from implementing tech- 
enabled care in specific regions. The following chart provides 
representative examples of technologies for care delivery that 
might be implemented across geographies during the next 
decade: 

Policies for 
reducing 
cyberattacks 

Roll-out of 
information 
portals in 
regional 
languages 

Implementation 
of interoperable 
health records 

Roll-out of 
satellite 
centres for 
primary care 
delivery 

Implementation 
of kiosks 
for health care 
services 

Use of 
robotics in 
care 
delivery 

5G-enabled care, 
e.g., ambulances 
and telehealth 

Use of 
health apps 
and portals 

Greater uptake 
of home-based 
care and use of 
hospitals for 
acute care 

Rising 
adoption of 
immersive 
virtual 
platforms in 
care delivery 

2 – 5 
years 

AI-based care 
delivery 

6 – 10 
years 

1 
s 
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Appendix Sources 

India’s health care system faces challenges that hinder its 
accessibility, availability, acceptability, and affordability. A few 
of these challenges stem from internal shortcomings within 
the system, such as inadequate and underdeveloped physical 
and digital infrastructure and a shortfall in medical personnel. 
There are also external challenges, such as increased patient 
load and insufficient government health expenditure, which in 
turn, leads to high out-of-pocket expenses. Further, India also 
has challenges related to inequitable access due to geographic 
locations and societal prejudices based on gender and caste. 

Key highlights of identified challenges 

Challenges Key highlights 

These challenges are prevalent across rural and urban areas 
and public and private sectors. However, they are concentrated 
in rural regions and the public sector. Further, the southern 
states outperform northern states in health care utilisation 
and availability, owing to fast urbanisation, higher literacy and 
awareness levels, amongst others. 

Lack of health care 
infrastructure 

Inadequate medical 
staff 

High 
patient load 

Inadequate 
government funding 

High out-of-pocket 
expenses (OOPE) 

Lower penetration of 
private insurance 

Inequitable health 
care access 

• 0.5 public hospital beds per 1,000 people compared to 3.2 beds globally 88 
• High demand-supply gap between the number of medical aspirants and the admission capacity of

medical colleges 34

• 0.76 allopathic doctors and 1.96 nurses per 1,000 people compared to the WHO standard of 1 doctor and 
3 nurses per 1,000 people 90 

• Surpassed China to become the most populous country in Jan 202332 
• Growing population contributes to increased prevalence of various non-communicable and

infectious diseases

• Government spending accounts for 40.6 percent of the total health expenses116 
• Public health expenditure of 1.8 percent of the GDP in 2020-21 was much lower compared with that of

other countries116

• OOPE accounts for 48.2 percent of total health expenses 117 
• ~60 million Indians are pushed into poverty each year due to OOPE 118 
• Medicines form the major component of OOPE, followed by non-medical costs118

• Private health insurance accounts for 6.6 percent of the total health expenses 117 
• ~ 62.9 percent of the country’s population was uninsured 97 

• Vulnerable communities do not have fair access to health services and infrastructure due to barriers 
related to gender 119, caste120, and their geographic location 14

1. S. Patel, et al., “A model for national assessment of barriers for implementing digital technology interventions to improve hypertension management in 
the public health care system in India”, BMC Health Services Research, 21. Article Number: 1101 (2021), 15 October 2021 

2. The Economic Times, “Digital technology an enabler for making healthcare patient-centric, more accessible: Experts”, The Economic Times, 16 October 
2022 

3. Neetu Chandra Sharma, “India's healthcare sector: Here's how a massive transformation is underway”, Business Today, 19 February 2023 
4. Dr Prathap C Reddy, “The future of health is preventive, personalized and omnichannel”, Hindustan Times, 6 January 2023 
5. Centers for Disease Control and Prevention, U.S. Department of Health & Human Services, “Well-Being Concepts”, 31 October 2018 
6. Sushmita Panda, The Financial Express, “Budget 2023: Healthcare industry experts urge govt to focus on preventive care, increased investment & GST 

reform”, 2023 
7. Upasana, Business World, "India's Fragmented Healthcare System: Filling The Cracks”, Business World, 16 June 2021 
8. The Economic Times HealthWorld, “Indian healthcare sector should tap emerging opportunity in health tech: Amitabh Kant”, 28 March 2022 
9. Business Standard, “80% digital healthcare investment rise in 5 years in India: Jitendra Singh”, Business Standard, 16 June 2022 
10. Ayushi Agarwal, “India has taken 'quantum leap' in digital health: Mandaviya at WHO-led conference in Delhi”, CNBCTV18, 21 March 2023 
11. The Economic Times HealthWorld, “84% healthcare providers to increase digital solutions budget in next 12 months: Survey”, 14 February 2023 
12. Lavpreet Kaur, DHNS, “Healthcare, financial firms driving AI adoption in India”, Deccan Herald, 2022 
13. PIB Delhi, “ECONOMIC SURVEY HIGHLIGHTS THRUST ON RURAL DEVELOPMENT”, Ministry of Finance, 23 January 2023 
14. RURAL HEALTH STATISTICS 2020-21, MINISTRY OF HEALTH & FAMILY WELFARE [Online]. Available: https://main.mohfw.gov.in/sites/default/files/

rhs20-21_1.pdf [Accessed 1 May 2023] 
15. ABP Live, “5G Will Enable Super-Fast, Real-Time Delivery Of Telemedicine In India's Remote Areas: Oracle”, 20 October 2022 
16. The Economic Times CIO, “Airtel to launch a 5G connected ambulance with Apollo Hospitals and Cisco”, 28 April 2022 
17. Business Standard, “Around 65% hospital beds cater to 50% population of country: Niti Aayog”, 20 June 2023 
18. Inc42, “CureBay Raises INR 50 Cr Funding To Revolutionise Primary Healthcare In India”, 9 November 2022 

19. The Economic Times HealthWorld, “Docty to set up 100 digital health kiosks across Telangana, Andhra, Maharashtra”, 12 April 2022 
20. Elsevier Health, ‘Clinician of the Future” [Online]. Available: https://www.elsevier.com/ data/assets/pdf_file/0004/1242490/Clinician-of-the-future- 

report-online.pdf [Accessed 1 May 2023] 
21. PR Newswire, “UpHealth Opens India's First Digitally Enabled Acute-Care Hospital”, 9 December 2021 
22. World Health Organization, Regional Office for South-East Asia, “The Decade for Health Workforce Strengthening in the SEA Region 2015–2024: mid- 

term review of progress” [Online]. Available: https://apps.who.int/iris/bitstream/handle/10665/333611/sea-rc73-7.pdf [Accessed 1 May 2023] 
23. IIT KGP Alumni Foundation India, “Tata Medical Centre, IIT Kharagpur launch India’s first open access cancer image bank”, 5 October 2022 
24. Business Standard, “5G will transform healthcare delivery in countries like India: Oracle”, Business Standard, 19 October 2022 
25. James K. Elrod & John L. Fortenberry Jr., “The hub-and-spoke organization design: an avenue for serving patients well”, BMC Health Services Research 

17, Article Number: 457 (2017), 11 July 2017 
26. I D Maramba, et al., “The Role of Health Kiosks: Scoping Review”, JMIR Medical Informatics, Volume 10, Number 3, 29 March 2022 
27. Laura Spinney, “Hospitals without walls: the future of healthcare”, The Guardian, 2 January 2021 
28. Johnson K B, “Precision Medicine, AI, and the Future of Personalized Health Care”, Clinical and Translational Science, 14(1), Pages 86-93, 12 October

2021 
29. Sujatha Vishnuraj, “IoT monitoring solution to reduce costs & improve safety”, Healthcare Radius, 30 May 2022 
30. Divyani Dubey, “Has India Really Achieved WHO Recommended Doctor-Population Ratio?”, FactChecker, 3 August 2022 
31. Swarajya, “Gujarat: World’s First Telerobotic Surgery Performed By Dr Tejas Patel From 32 Kilometres Away”, 7 December 2018 
32. United Nations, “India to overtake China as world’s most populous country in April 2023, United Nations projects”, 24 April 2023 
33. Office of the Principal Scientific Adviser to the Government of India, “IIT Madras Develops Blockchain-based Healthcare Information Systems for Mobile

Apps”, 9 April 2021 
34. Nikhil Rampal and Kritika Sharma, “80,000 seats, 7 lakh takers — inside story of why thousands of aspiring Indian doctors fly abroad”, The Print, 14 

March 2022 
35. The New Indian Express, “Health infrastructure in Budget 22, a missed opportunity”, 17 March 2022 
36. FE Healthcare, “Apollo Hospitals, 8chili in virtual reality tie-up”, The Indian Express, 24 February 2022 
37. Mark Crawford, “6 Applications for Robotics in Medicine”, The American Society of Mechanical Engineers, 14 September 2016 
38. Deloitte, “Blockchain: Opportunities for Health Care”, 2016 [Online]. Available: https://www2.deloitte.com/us/en/pages/public-sector/articles/ 

blockchain-opportunities-for-health-care.html [Accessed 1 May 2023] 
39. Deloitte, “Metaverse: The hype, possibilities, and beyond”, December 2022, [Online]. Available: https://www2.deloitte.com/content/dam/Deloitte/in/ 

Documents/technology/in-metaverse-2022-report-noexp.pdf [Accessed 1 May 2023] 
40. Deloitte, “Generative AI holds enormous promise for health care”, 2023 [Online]. Available: https://www2.deloitte.com/us/en/blog/health-care- 

blog/2023/generative-ai-holds-enormous-promise-for-health-care [Accessed 17 August 2023] 
41. Folio3 AI Editorial Team, “Generative AI in Healthcare and its Uses | Complete Guide”, Folio3, 12 June 2023 
42. Swathi Kashettar, “Generative AI: A Game-Changer for Healthcare and Life Sciences”, Analytics Insight, 15 June 2023 
43. Healthcare Radius, “Apollo launches clinical intelligence engine (CIE) CDSS tool”, 15 February 2023 
44. Taran Deol, “ICMR releases guidelines for artificial intelligence use in the health sector”, DownToEarth, 20 March 2023 
45. Moneycontrolnews, “Nasscom releases draft guidelines to regulate generative AI in India”, 6 June 2023 

http://www.elsevier.com/
http://www.elsevier.com/


32 33 

The future of health in India | Tech-enabled care delivery for empowered consumers The future of health in India | Tech-enabled care delivery for empowered consumers 

46. National Health Authority, “Ayushman Bharat Digital Mission”. Available: https://www.abdm.gov.in/ [Accessed 1 May 2023] 
47. eSanjeevani. Available: https://esanjeevani.mohfw.gov.in/#/ [Accessed 1 May 2023] 
48. National Health Stack Strategy and Approach [Online], July 2018. Available: https://abdm.gov.in:8081/uploads/NHS_Strategy_and_ 

Approach_1_89e2dd8f87.pdf [Accessed 1 May 2023] 
49. Khyati Anand, “Digital India Bill 2023: Key Provisions, Stakeholder Perspectives”, India Briefing, 3 July 2023 
50. PRS Legislative Search, “Draft Digital Personal Data Protection Bill, 2022”. Available: https://prsindia.org/billtrack/draft-the-digital-personal-data- 

protection-bill-2022 
51. National Digital Health Blueprint [Online]. Available: https://abdm.gov.in:8081/uploads/ndhb_1_56ec695bc8.pdf 
52. Deloitte India, “Anaemia Mukt Mahilayen India impact report 2022” [Online]. Available: https://www2.deloitte.com/in/en/pages/about-deloitte/articles/ 

gir-anaemia-mukt-mahilayen.html [Accessed 1 May 2023] 
53. Deloitte India, “Extend the Hospital Ward” [Online]. Available: https://www2.deloitte.com/content/dam/Deloitte/in/Documents/life-sciences-health- 

care/in-lshc-hei-sanjeevani-pariyojana-noexp.pdf [Accessed 1 May 2023] 
54. CXOtoday News Desk, “Changing The Healthcare Landscape In India With Augnito”, CXOtoday.com, 19 September 2022 
55. Nayak S, “Indian Healthcare: Attack Surfaces, Personal Digital Data Protection, and Cyber Resiliency”, Health Express, 28 December 2022 
56. The Lancet, “Public health priorities for India”, Volume 7, February 2022 [Online]. Available: https://www.thelancet.com/action/ 

showPdf?pii=S2468-2667%2822%2900008-1 [Accessed 1 May 2023] 
57. ANI, “Belfrics Group receives Digital Health Record Contract from the Indian Government”, ANI, 23 December 2022 
58. Nsaghurwe, A. et al., “One country's journey to interoperability: Tanzania's experience developing and implementing a national health 

information exchange”, BMC Medical Informatics and Decision Making, 21, Article number: 139 (2021), 29 April 2021 [Online]. Available: https:// 
bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01499-6 [Accessed 1 May 2023] 

59. Pranbihanga Borpuzari, “Digital health in India has pockets of excellence and pockets of ignorance: Rajendra Pratap Gupta”, The Economic Times, 19
October 2022 

60. Muntazir Abbas & Mohd Ujaley, “India's data consumption rate highest worldwide: RS Sharma”, ETTelecom, 26 October 2021 
61. Deloitte, “TMT Predictions 2022”, February 2022 [Online]. Available: https://www2.deloitte.com/content/dam/Deloitte/in/Documents/technology- 

media-telecommunications/in-TMT-predictions-2022-noexp.pdf [Accessed 1 May 2023] 
62. Neetu Chandra Sharma, “How preventive healthcare start-ups are revolutionising the sector”, Business Today, 19 January 2023 
63. Apollo ProHealth, “Redefine Your Health Check with Apollo ProHealth Program” [Online]. Available: https://images.apollo247.in/files/prohealth- 

brochure.pdf [Accessed 1 May 2023] 
64. Deloitte Digital, “Phygital Patient of the Future :How digital will shape the next generation patient”, December 2022 [Online]. Available: https://www2. 

deloitte.com/content/dam/Deloitte/pt/Documents/life-sciences-health-care/Phygital-Patient-of-the-future-2022.pdf [Accessed 1 May 2023] 
65. Prabhat Prakash, “Are smart wearables creating a connected health ecosystem?”, ETHealth World, 21 October 2022 
66. Ayanabh DebGupta, “The dynamic world of IoMT rapidly changing India’s healthcare sector”, Hospital Management Asia, 9 February 2023 
67. India Tech Online, “Smart health wearables scene”, India Tech Online, 3 January 2023 
68. TN Tech Desk, “Ask RAKSHA: A new health information and fact checking WhatsApp chatbot by THIP Media”, Times Now, 7 April 2022 
69. Kahekashan, “Digital health - Top four healthcare emerging apps in India”, The Hans India, 20 April 2022 
70. The Print, “DRiefcase launches ‘Healthy Bytes’ to simplify healthcare for you”, The Print, 10 October 2022 
71. Anand Subramaniam, “Top 5 AI Use Cases for Driving Patient Engagement in Healthcare”, KANINI Software Solutions, 2023 
72. Manish Gupta, “Google for India 2022: Driving impact with AI across Indian languages, the agricultural ecosystem, and digitizing your doctor's

penmanship”, Google India Blog, 19 December 2022 
73. Ministry of Commerce & Industry Government of India, “ONDC Project”, 6 April 2022. Available: https://pib.gov.in/Pressreleaseshare. 

aspx?PRID=1814143 [Accessed 1 May 2023] 
74. National Informatics Centre (NIC), Ministry of Electronics & Information Technology, Government of India, “National Health Portal” india.gov.in National

Portal of India [Online]. Available: https://www.india.gov.in/national-health-portal?page=1 [Accessed 1 May 2023] 
75. Khaimani J, et al., “Digital health initiatives can take better cognizance of marginalized communities in India”, Journal of Global Health, Volume 12, 21 

October 2022 [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9585988/pdf/jogh-12-03069.pdf [Accessed 1 May 2023] 
76. REFINITIV| The New India Why This Is India's Decade, Morgan Stanley, October 2022 
77. Raha S, “Road To Digital Healthcare Landscape In India”, BW Healthcare World, 29 December 2022 
78. Oxfam India, “Digital Divide India Inequality Report 2022”, December 2022 [Online]. Available: https://d1ns4ht6ytuzzo.cloudfront.net/oxfamdata/

oxfamdatapublic/2022-12/Digital%20Divide_India%20Inequality%20Report%202022_PRINT%20with%20cropmarks.pdf [Accessed 1 May 2023] 
79. Shah M, “Why is patient-centric healthcare technology necessary in India?”, The Times of India, 11 October 2022 
80. ETTelecom, “5G FWA subscribers to grow 54% by 2030: Counterpoint”, ETTelecom, 2 July 2022 
81. GSMA, “The Mobile Gender Gap Report 2022”, June 2022 [Online]. Available: https://www.gsma.com/r/wp-content/uploads/2022/06/The-Mobile- 

Gender-Gap-Report-2022.pdf [Accessed 1 May 2023] 
82. ICUBE 2020, “Internet Adoption in India”, Kantar, June 2021. [Online]. Available: https://images.assettype.com/afaqs/2021-06/b9a3220f-ae2f-43db- 

a0b4-36a372b243c4/KANTAR_ICUBE_2020_Report_C1.pdf [Accessed 1 May 2023] 
83. Oracle Cerner, “Cerner digitisation impact in India hits one million” [Online], Available: https://www.cerner.com/in/en/about/cerner-digitisation-impact- 

in-india-hits-one-million [Accessed 1 May 2023] 
84. Chetan Thathoo, “India Witnessed 13.9 Lakh Cybersecurity Incidents In 2022: Govt”, Inc42, 11 February 2023 
85. PT Jyothi Datta, “Cyber attacks on healthcare sector rising”, The Hindu Businessline, 18 December 2022 
86. Arvind Mayaram and Bhaavi Agrawal, “Retooling India's Digital Infrastructure to Truly Help the Poorest”, The Wire, 28 May 2022 
87. STL Digital, “STL Garv: Closing the Digital Divide Between Rural India and the World”, STL Digital
88. Housing Research, “STATE OF INDIAN HEALTHCARE Indian cities through the lens of healthcare”; 2021 [Online]. Available: https://cdn.spark.app/media/ 

housingcom/pdf/state_of_indian_healthcare_indian_cities_through_the_lens_of_healthcare_2_eToaEJd.pdf [Accessed 1 May 2023] 
89. The Times of India, “Heatwave, coal shortage fuel blackouts across states”, The Times of India, 29 April 2022 
90. Optum Inc., “Reimagining health care with hyperautomation” [Online]. Available: https://www.optum.in/thought-leadership/library/health-care- 

hyperautomation.html [Accessed 1 May 2023] 

91. Central Bureau of Health Intelligence, "National Health Profile 2021", Government of India, 16th Issue [Online]. Available: http://www. 
indiaenvironmentportal.org.in/files/file/national%20health%20profile%20india%202021.pdf [Accessed 1 May 2023] 

92. Divyani Dubey, “How true is the health minister’s claim that India’s doctor-population ratio exceeds WHO guidelines?”, Scroll.in, 21 June 2023 
93. Lee Godby, "Overcoming Healthcare EHR Access Hurdles", The CyberArkBlog, 12 May 2023 
94. Melissa Cyrill, “India’s Per Capita Income for 2022-23 Doubles from 2014-15, but Wealth Unevenly Spread”, India Briefing, 7 March 2023 
95. Health Systems Governance and Financing, “Health Financing Progress Matrix: Background Indicators – Health spending”, World Health Organization 

[Online]. Available: https://www.who.int/teams/health-systems-governance-and-financing/health-financing/hfpm-background-indicators [Accessed 1 May 
2023] 

96. Health Systems Governance and Financing, “Health Financing Progress Matrix: Background Indicators – Universal health spending”, World Health 
Organization [Online]. Available: https://www.who.int/teams/health-systems-governance-and-financing/health-financing/hfpm-background-indicators
[Accessed 1 May 2023] 

97. Insurance Regulatory and Development Authority of India, “Handbook on Indian Insurance Statistics 2021-22” [Online]. Available: https://irdai.gov.in/ 
document-detail?documentId=2434007 [Accessed 1 May 2023] 

98. Arvind Pani, “Overcoming India's Language Barrier Is A Multi-Billion Dollar Opportunity For Startups”, Indiatimes, 1 March 2020 
99. PIB Delhi, “DIGITAL LITERACY IN RURAL AREAS”, Ministry of Electronics & IT, 20 July 2022 
100. Gagandeep Kaur, “Here's why Indian telcos are rethinking their rural strategy”, LightReading, 14 February 2023 
101. Ministry of Health and Family Welfare Government of India, National Family Health Survey (NHFS -5) 2019-21 [Online]. Available: https://main.mohfw.

gov.in/sites/default/files/NFHS-5_Phase-II_0.pdf [Accessed 1 May 2023] 
102. National Resource Centre for EHR Standards India [Online]. Available: https://www.nrces.in/download/files/pdf/nrces_ebrochure.pdf [Accessed 1 

February 2023] 
103. Dr. Vikram Venkateswaran, “Apollo Hospitals Awarded HIMSS Level 6 validation for 3 areas”, Healthcare In India, 3 July 2022 
104. Lynne Minion, “'Incredible efforts': HIMSS announces first healthcare centre to be recognised for its digital transformation in India”, HealthcareITNews, 

30 January 2022 
105. Department of Electronics and Information Technology, Government of India, “Digital India” [Online]. Available: https://www.meity.gov.in/sites/upload_ 

files/dit/files/Digital%20India.pdf [Accessed 1 May 2023] 
106. Ministry of Health and Family Welfare Government of India, National Health Mission [Online]. Available: https://nhm.gov.in/ [Accessed 1 May 2023] 
107. Ministry of Power, “India takes another big step towards achieving 500 GW of non-fossil fuel based electricity installed capacity by 2030”, 7 December 

2022 
108. Sudipta Dev, “AI powered tech of Apollo 24I7 serves millions since Feb this year”, Express Computer, 11 August 2020 
109. National Health Authority, “Pradhan Mantri Jan Arogya Yojana (PM-JAY)” [Online]. Available: https://nha.gov.in/PM-JAY.html [Accessed 1 May 2023] 
110. Subrata Panda, “IRDAI extends 'Use & File' procedure to health and general insurance plans”, Business Standard, 21 June 2022 
111. Sanjeev Sinha, “Bajaj Allianz launches My Health Care Plan with flexibility to choose your product & decide your premium”, Financial Express, 25 January 

2023 
112. Meghna Maiti, “Aditya Birla Health Insurance Launches ‘OPD Add-On’ Cover With Policybazaar.com”, Outlook Money, 28 July 2022 
113. Ministry of Electronics & IT, “Digital Literacy Mission” [Online]. Available: https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1885365 [Accessed 1 

May 2023] 
114. Anoop Verma, “AI powered Bhashini to break the internet’s language barrier, foster digital inclusion and digital empowerment”, ETGovernment, 9 March 

2023 
115. Practo Digest, “Practo launches online consultations in 15 vernacular languages”, Practo Digest, 7 April 2021 
116. Ministry of Finance, “SHARE OF GOVERNMENT HEALTH EXPENDITURE IN TOTAL HEALTH EXPENDITURE INCREASES FROM 28.6 PER CENT IN FY14 TO 40.6 

PER CENT IN FY19”, 31 January 2023 [Online]. Available: https://pib.gov.in/PressReleasePage.aspx?PRID=1894902 [Accessed 1 May 2023] 
117. Joe Mathew, “Marginal increase in India's health spend: National Health Accounts”, Fortune India, 26 April 2023 
118. Taran Deol, “India’s persistently high out-of-pocket health expenditure continues to push people into poverty”, DownToEarth, 22 September 2022 
119. Tuba Chauhan, “Global Gender Gap Report 2022: India Ranks 135 Out Of 146, Slips Drastically In Health And Survival”, FII Media, 29 July 2022 
120. PTI, “1 in 4 Indians Faced Caste, Religion Bias In Health Services: Oxfam India”, NDTV India News, 24 November 2021 

http://www.abdm.gov.in/
http://www.thelancet.com/action/
http://www.india.gov.in/national-health-portal?page=1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9585988/pdf/jogh-12-03069.pdf
http://www.gsma.com/r/wp-content/uploads/2022/06/The-Mobile-
http://www.cerner.com/in/en/about/cerner-digitisation-impact-
http://www.optum.in/thought-leadership/library/health-care-
http://www/
http://www.who.int/teams/health-systems-governance-and-financing/health-financing/hfpm-background-indicators
http://www.who.int/teams/health-systems-governance-and-financing/health-financing/hfpm-background-indicators
http://www.nrces.in/download/files/pdf/nrces_ebrochure.pdf
http://www.meity.gov.in/sites/upload_


The future of health in India | Tech-enabled care delivery for empowered consumers 

35 

The future of health in India | Tech-enabled care delivery for empowered consumers 

Connect with us

Joydeep Ghosh         
Partner, Industry leader 
Life Science & Health Care 
joghosh@deloitte.com 

Harsh Kapoor 
Partner, Consulting   
Deloitte 
harshkapoor@deloitte.com 

Dr. Harmanjot Singh 
Subject Matter Expert 
Deloitte 
harmansingh@deloitte.com 

Antony Prashant  
Partner, Consulting leader          
Life Sciences and Health Care 
prantony@deloitte.com 

Dr. Vikram Venkateswaran
Partner & Subject Matter Expert
Deloitte 
vikramv@deloitte.com 

Srikanth Mahadevan 
Director, Consulting 
Deloitte 
srmahadevan@deloitte.com 

mailto:joghosh@deloitte.com
mailto:harshkapoor@deloitte.com
mailto:srmahadevan@deloitte.com


Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK 
private company limited by guarantee (“DTTL”), its network of member firms, 
and their related entities. DTTL and each of its member firms are legally 
separate and independent entities. DTTL (also referred to as “Deloitte Global”) 
does not provide services to clients. Please see www.deloitte.com/about for a 
more detailed description of DTTL and its member firms. 

This material is prepared by Deloitte Touche Tohmatsu India LLP (DTTILLP). 
This material (including any information contained in it) is intended to provide 
general information on a particular subject(s) and is not an exhaustive 
treatment of such subject(s) or a substitute to obtaining professional 
services or advice. This material may contain information sourced from 
publicly available information or other third party sources. DTTILLP does 
not independently verify any such sources and is not responsible for any 
loss whatsoever caused due to reliance placed on information sourced 
from such sources. None of DTTILLP, Deloitte Touche Tohmatsu Limited, its 
member firms, or their related entities (collectively, the “Deloitte Network”) 
is, by means of this material, rendering any kind of investment, legal or other 
professional advice or services. You should seek specific advice of the relevant 
professional(s) for these kind of services. This material or information is not 
intended to be relied upon as the sole basis for any decision which may affect 
you or your business. Before making any decision or taking any action that 
might affect your personal finances or business, you should consult a qualified 
professional adviser. 

No entity in the Deloitte Network shall be responsible for any loss whatsoever 
sustained by any person or entity by reason of access to, use of or reliance on, 
this material. By using this material or any information contained in it, the user 
accepts this entire notice and terms of use. 

©2023 Deloitte Touche Tohmatsu India LLP. Member of Deloitte Touche 
Tohmatsu Limited 

http://www.deloitte.com/about
https://global.deloitteresources.com/aboutglbl/bcom/comm/toolsres/Documents/dtt_style_guide.pdf

	The future of health in India
	Table of contents
	Executive summary
	Tech-enabled care delivery transformation
	Drivers of tech-enabled care delivery and use case scenarios
	Patient’s suburban neighbourhood
	Health kiosks
	Technologies used:
	Satellite centres
	Technologies used:
	Central health facility
	Satellite centres
	Technologies
	Kiosks
	used:
	without walls
	Technologies used:
	Recovery and ongoing care

	Generative AI: An emerging trend in health care
	IoT
	Blockchain

	Public health initiatives that are expected to drive tech-enabled care Deloitte’s initiatives for tech-enabled care

	Empowered consumers
	The digitally inclined patient persona
	Key patient experience attributes The empowered health care customer...
	...The empowered health care customer

	Applications for empowering patients
	Patient’s neighbourhood Patient at home with
	Smart wearables and IoMT


	Considerations for implementing digital health in India
	Inconsistency in tech-enabled care delivery
	Strategies related to the aforementioned considerations
	Actionable insights for public health agencies:
	Personnel- related
	Actionable insights for private players:
	Technological
	Policies and initiatives by the government:
	Initiatives by private players:
	Financial
	Policies and initiatives by the government:
	Initiatives by private players:
	Infrastructure barriers
	Policies and initiatives by the government:
	Initiatives by private players:
	Social/cultural
	Policies and initiatives by the government:
	Initiatives by private players:


	Implementation of tech-enabled care
	Appendix Sources
	Key highlights of identified challenges
	Challenges Key highlights


	Connect with us
	Joydeep Ghosh




