


AI-driven innovations in the Indian Healthcare System: An update (2025)

Abstract 
AI shines like a ray of hope. AI, which is powered by enormous medical data, makes a richer picture of one's own health. AI is transforming the Indian healthcare system by enabling early disease detection, personalised treatment, and operational efficiency. Artificial Intelligence (AI) is revolutionising the Indian healthcare system by enabling early disease detection, personalised treatment, and operational efficiency. The review aims to investigate AI-driven innovations in the Indian Healthcare System. With India's vast population, shortage of healthcare professionals, and limited resources, AI offers innovative solutions to bridge the healthcare gap, particularly in rural and underserved areas. AI can identify latent cancers and tuberculosis early, save lives, and screen populations to detect risk factors and forecast outbreaks. It can also tailor healthcare based on a patient's lifestyle and medical history, optimising treatment effectiveness and reducing side effects. However, AI faces challenges such as data privacy, robust infrastructure, and biased algorithms. AI integrated with mobile-based diagnostic kits helps Acculi Labs and similar startups deliver affordable healthcare in rural India. AI-powered portable devices can test blood, detect infections, and recommend treatments even without specialised doctors. India, as a healthy tech ecosystem, can address these issues by investing in AI research, building data infrastructure, and setting up ethical frameworks. AI applications in healthcare include early diagnosis, screening, treatment, and rehabilitation. With a population of over 1.4 billion and increasing mobile and internet penetration, India can emerge as a global leader in AI-driven healthcare innovation if these challenges are systematically addressed.
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Introduction
India's healthcare sector is faced with multi-faceted challenges including a lack of medical manpower, a lack of healthcare provision in rural settings, and rising non-communicable diseases (NCDs). Data science, with statistical prowess, presents avenues for improving decision-making, patient care, and health outcomes. The use of AI, machine learning, and big data analytics in Indian healthcare is gaining momentum through government programs like Ayushman Bharat and private sector innovation [1]. While AI in healthcare holds promise and continues to advance, it is essential to critically assess its performance, potential benefits, and risks to make informed decisions about its integration into medical practice[2]. The idea of AI in medicine is not new; it has its roots in the early history of computer science when scientists first tried to imagine machines that could replicate the human mind. It was only with the development of machine learning algorithms and the rapid growth of computing power and data availability that AI solutions in medicine began to bloom. This development has been characterised by tremendous milestones, from early expert systems to sophisticated neural networks that can surpass human experts in certain tasks.
AI, which is powered by enormous medical data, makes a richer picture of one's own health. AI is transforming the Indian healthcare system by enabling early disease detection, personalised treatment, and operational efficiency. As India faces a plethora of healthcare challenges, including inadequate healthcare infrastructure, a shortage of skilled healthcare professionals, and a growing burden of diseases, the incorporation of AI technologies offers a glimmer of hope. The ability of AI to process vast amounts of data and derive meaningful insights at unprecedented speeds presents an opportunity to expedite the diagnostic process, enabling earlier detection of diseases and consequently facilitating timely interventions. Such advancements have the potential to save countless lives and improve the quality of life for millions[3,4]. Given India’s vast population, shortage of healthcare professionals, and limited resources, AI offers innovative solutions to bridge the healthcare gap, especially in rural and underserved areas. The prospects for AI in healthcare are strong and promising. Challenges do exist, specifically with regard to ethics, regulation, and integration, but the potential rewards are great. With advances in AI technology continuing, it holds the promise of transforming healthcare into a more personalised, effective, and responsive global health need. [5]
The earliest attempts to create machines that might mimic the human mind in the early days of computer science are where the concept of artificial intelligence in medicine initially emerged. AI solutions in medicine didn't fully emerge until machine learning techniques were developed, processing power increased quickly, and data became more accessible. Significant advancements have been made throughout this period, ranging from early expert systems to advanced neural networks that are capable of outperforming human experts in specific tasks. [6]
          Through patterns in health, it can identify latent cancers and tuberculosis at an early stage and save lives by treating them proactively. AI's capability goes beyond singular diagnosis. It can screen populations, detecting risk factors and forecasting outbreaks before they happen. Forewarning means they can make targeted resource allocation and preventive interventions, and reduce outbreak impact. AI can also tailor healthcare, influencing treatment plans based on a patient's individual lifestyle and medical history. This optimises treatment effectiveness, reduces side effects, and enhances patients' well-being. Visualise AI as a responsible medical counsellor, recommending the best treatment for every patient. But AI's potential has its problems. Data privacy, a robust infrastructure, and biased algorithms must have sound solutions. India, being a healthy tech ecosystem and a nation determined to innovate, is in a good position to address these issues. By investing in AI research, building data infrastructure, and setting up ethical frameworks, India can unleash AI's enormous potential to transform its healthcare space. This would be a dividend for millions, making India's healthcare system change with the brushstrokes of AI and bring in a healthier and affordable future for all. [7]
           The applications of AI vary from those employed in early diagnosis or screening space to those employed in treatment and rehabilitation. In the Indian healthcare space, innovations that enhance rural healthcare are highly appreciated. Some of the startups highlighted in this article have attempted to implement AI in rural Indian healthcare to fill in the gaps. With the smartphone boom, AI-enabled reality can become a reality. The applications are currently still at the regional level. There are various issues to scale up the data level that need to be addressed before AI can become a reality for India. Data availability, data pooling, data collection, data sharing, data protection, and data privacy are some of the complex issues which need to be resolved. Other issues vary from human resource problems to unawareness of the necessity of resolving ethical problems in AI-based innovations, to security problems related to cyberspace, absence of infrastructure, along with the exorbitant expense of investing in AI-based innovations. Some of the studies investigated that how AI in healthcare, including important technologies like robotics, machine learning (ML), deep learning (DL), and natural language processing (NLP), are used in patient interaction, predictive analytics, and remote monitoring.[8] 
          The important AI-enabled fields of the healthcare industry are patient management, clinical decision support, patient tracking, and health care services. AI has the potential to improve patient outcomes. Inadequate patient risk assessment, medical errors, treatment recommendations, privacy violations, and other issues might make them extremely risky. [9]
Methodology
The primary aim of this review is to present a comprehensive overview of the influential AI  and healthcare technological advancements that are shaping the landscape of medical imaging in recent years. This paper explores AI’s evolving role in Indian healthcare, focusing on its application in hospitals and clinics. In consideration of the extensive scope of this study, we employed a meticulous approach in selecting references, focusing primarily on works published within reputable journals over the past seven years. Our search was conducted using both Google Scholar and PubMed, Scopus, Science Direct and  Web of Science, ensuring a comprehensive exploration of the pertinent literature. 
Key Applications in the Indian Context:
A.Disease Diagnosis and Prediction 
AI has immensely advanced clinical prediction by virtue of its capacity to handle intricate datasets. In diagnostics, AI improves early detection accuracy for diseases, enabling timely interventions. AI aids in the prediction of disease progression and outcomes, enabling better treatments. AI's analytical capability of multiple factors enhances disease development risk assessment, which is critical in preventive medicine. In personalised medicine, AI plays a central role in predicting responses to treatments, tailoring care to individual needs. It is also useful in chronic disease management, predicting progression for proactive intervention. AI systems recognise patients with a high risk of readmission, enabling targeted interventions and enhancing complication risk prediction to improve patient safety. In addition, AI provides invaluable insights into mortality prediction.[10] AI models help in the early diagnosis of diseases like tuberculosis, diabetes, and cervical cancer. eSanjeevani, a telemedicine platform, uses patient data for remote screening.

B. Public Health and Pandemic Management
There is a great focus on how such algorithms aid in addressing pandemic scenarios, with particular regard to AI/ML models applied to solving issues during the COVID-19 pandemic. The application of AI tools during the pandemic points out the critical aspect of AI in handling health emergencies in a responsible and effective manner. AI has transformed vaccine manufacturing, accelerating the search for life-saving vaccines and streamlining clinical trials. AI/ML techniques have been applied across numerous applications, ranging from screening and treatment to contact tracing, prediction, and forecasting. This has resulted in the design of personalised immunisations and tailored vaccines for unique genetic profiles. Nonetheless, extensive AI utilisation in pandemic control raises a host of ethical issues. Data privacy needs to be safeguarded, algorithmic bias addressed, transparency and accountability guaranteed, and autonomy and informed consent of individuals upheld. AI has enhanced early detection and response procedures, which have allowed global coordination through surveillance networks that transcend geopolitical borders. Actual usage , such as that of ProMED-Mail and BlueDot, illustrates the actual power of AI in predicting epidemics and shaping response operations. A prudent attitude toward AI application, balancing proactive preparedness and human rights, continues to be necessary. The ongoing research, ethical application, and incorporation of AI technologies light the way toward a more sustainable global health environment. Though AI models are not always efficient, advancements in AI and machine learning will bring about greater efficiency.[11]  Aarogya Setu used Bluetooth and location data for COVID-19 contact tracing.[12] ICMR employed predictive analytics for ICU and oxygen demand forecasting.
C. Hospital Resource Management 
Large patient data can be accessed from medical care organisations that possess information from surveillance, laboratory, genomics, imaging, and electronic healthcare records (EHR). The data needs to be well managed and analysed to extract useful information. Long-term strategies for self-management, enhanced patient care, and treatment can be achieved by applying big data. Data Science can introduce instantaneous predictive analytics that can be utilised to gain insights into different disease processes and provide patient-specific treatment. Data Science will improve the researcher's capability in the realm of science, epidemiological investigations, customised medicine, etc. Predictive accuracy, though, relies greatly on effective data integration gathered from various sources so that it can be generalised. Contemporary health organisations have the ability to transform medical therapy and personalised medicine with the inclusion of biomedical and health data. Data science can efficiently manage, analyse, and interpret big data by opening up new avenues in integrated medical care. [13] AI-driven systems optimise ICU beds, staff deployment, and inventory. Used by Apollo and Fortis hospitals in urban centres.
D. Medical Imaging and Diagnostics 
Medical imaging technologies like computed tomography (CT), magnetic resonance imaging (MRI), and positron emission tomography (PET) are crucial to giving clinicians rich and thorough visual data about the human body. Such imaging modalities produce large volumes of data that need to be efficiently analysed and interpreted, and this is where AI comes in. AI, and specifically deep learning algorithms, has shown tremendous ability to extract useful information from medical images. Deep learning models that have been trained on extensive databases can identify intricate patterns and features that are not easily visible to the naked eye. The algorithms can even tell us something new regarding what image features should be treasured in order to aid in decisions. One of the major benefits of AI in medical imaging is that it can improve the accuracy and speed of disease diagnosis. With this process, AI can help healthcare providers detect abnormalities, define specific structures, and foretell disease prognosis.[14] Retinal scans help screen for diabetic retinopathy. After the implementation of AI-based diabetic retinopathy screening, the health system must also be prepared to handle the surge in cases of sight-threatening diabetic retinopathy that would result from greater screening. The G20 AI principles offered a structure to direct the creation of policy initiatives. Diabetic Retinopathy Screening System , which uses artificial intelligence to identify diabetic retinopathy. By incorporating cutting-edge AI algorithms, it guarantees excellent diagnostic accuracy and has the potential to greatly lessen the burden of diabetes-related visual loss in underprivileged areas. [15] 
Niramai uses thermal imaging 90-and ML for early breast cancer detection.  The findings from previous study demonstrated that Thermalytix was a new radiation-free diagnostic technique with accuracy on par with mammography. NIRAMAI Thermalytix is effective on women of all ages, including those with thick breasts, it may be used as a supplemental modality to mammography. It has the potential to be the first screening test for early breast cancer diagnosis due to its superior sensitivity and NPV. 
E.Personalised Healthcare and Wearables  
The convergence of wearable technologies and AI has transformed healthcare by facilitating the next-generation personal health monitoring systems. Through this article, the author examines the transformative effect of wearable technologies and AI on healthcare, focusing on the development and theoretical implementation of the Integrated Personal Health Monitoring System (IPHMS). By consolidating information from different wearable devices, including smartphones, Apple Watches, and Oura Rings, the IPHMS framework attempts to transform personal health monitoring with real-time notifications, holistic tracking, and individualised insights. As positive as its potential is, the practical application is hindered by concerns of data privacy, system compatibility, and scalability. The transition of healthcare technology from conventional forms to AI-driven wearables highlights an important step towards individualised care, calling for additional research and development to overcome current limitations and fully capitalise on the potential of such synergistic health surveillance systems.[16]  Apps like Tata Health integrate wearables and electronic health record (EHR) data. Mental health chatbots support users in regional languages.
Table 1: Case Studies & Indian Startups
	Startup/Entity
	Application
	Impact

	Niramai 
	Breast cancer screening via thermal imaging
	Non-invasive, scalable for rural women

	Aarogya Setu 
	COVID-19 contact tracing app
	Used by over 100 million Indians

	Qure.ai 
	Chest X-ray and brain CT scan interpretation
	Used in over 20 Indian hospitals

	HealthifyMe
	Lifestyle analytics and nutrition AI
	Helps users reduce NCD risks


Table 1 provides a comprehensive overview of the key topics addressed in this paper.
Table 2: summary of literature review
	S. No
	Author(s) & Year
	Title
	Key Findings 
	Relevance to Indian Healthcare

	1
	Rajpurkar et al. (2018)  [17]
	CheXNet: Radiology via Deep Learning
	Deep learning models outperformed radiologists in detecting pneumonia from chest X-rays.
	Basis for AI use in TB and pneumonia diagnosis in India.

	2
	Miotto et al. (2018)[18]
	Deep Patient: Predictive Modelling with EHRs
	Used deep learning to predict disease onset from electronic health records.
	Relevant for NDHM implementation.

	3
	Esteva et al. (2019)  [19]
	AI in Skin Cancer Detection
	CNNs matched dermatologists in accuracy of skin lesion classification.
	Supports the use of AI for dermatology in rural India.

	4
	McKinney et al.(2021) [20]
	AI for Breast Cancer Screening
	AI achieved higher accuracy than human radiologists in early-stage breast cancer detection.
	Inspiration for Indian startups like Niramai .

	5
	Niramai Health Analytics
	Thermal Imaging for Breast Cancer
	Non-invasive, low-cost AI model for early detection using thermal images.
	Designed for rural Indian women lacking access to mammograms.

	6
	Shrey Singhal (2025) [21]
	AI for Primary Health Monitoring
	Promoted AI usage in resource-constrained settings via smart diagnostics.
	Aligned with Ayushman Bharat Digital Mission.

	7
	Sanaz Katal. (2024)  [22]
	AI in Radiology
	AI tools assist radiologists in interpreting chest X-rays and brain scans.
	Widely deployed in Indian public hospitals.

	8
	Gupta et al. (2023) [23]
	NLP in Mental Health Chatbots
	AI chatbots analysed text to detect early signs of depression.
	Used for low-cost mental health screening in India.

	9
	Alsunaidi et al.(2021) [24]
	Big Data in COVID-19 Hospital Planning
	Predictive models estimated ICU bed and oxygen demand in Indian states.
	Supported real-time pandemic response.

	10
	Jumper et al. (2021) [25]
	Protein Structure Prediction using AI
	Solved the 50-year-old problem of protein folding.
	Accelerates drug discovery in Indian pharma.

	11
	Raman et al.(2021) [15]
	Use of AI in Diabetic Retinopathy in Rural India
	AI-assisted screening increased early diagnosis in resource-poor districts.
	Helped address doctor shortages and reduce blindness.   


Table 2 shows the review  was collected from 2018 to 2025. 
Major applications
AI-powered tools such as Qure.ai and Niramai analyse X-rays, CT scans, and mammograms to detect tuberculosis, lung diseases, and early-stage breast cancer with high accuracy. Diseases including tuberculosis, pneumonia, pneumoconiosis, and COVID-19 can be detected through image analysis based on chest X-rays. AI-based Chest X Ray analysis tasks, including enhancement, segmentation, detection, classification, picture and report production, and several models for identifying related disorders, was analysed from previous studies. [21]
TB care and services may be enhanced by AI interpretation tools like qXR. In order to successfully deploy and integrate workflows with AI technologies like qXR in resource-constrained environments in India, real-world implementation issues must be resolved. [26] With the development of artificial intelligence, the field of mental health diagnosis is about to undergo a radical change. Artificial intelligence (AI) systems have the potential to improve behavioural healthcare services by assisting psychiatrists in gathering objective data on patients' activities and progress. Reviewed the evolution of AI-powered tools for detecting anxiety and depression from complex algorithms to real-world uses.[27]
Big Data Analytics in healthcare involves processing structured and unstructured data to uncover patterns, improve predictions, and support evidence based decision-making. By addressing challenges like data fragmentation, privacy concerns, and skill shortages, India can establish a robust, inclusive healthcare system powered by analytics. Findings from Indian healthcare systems highlight the growing reliance on data-driven solutions, supported by government initiatives like Ayushman Bharat.[21]
AI methods combined with big data analytics tools helps to understand the COVID-19 outbreak and stop its spread quickly.Big data science can be used to accurately predict how outbreaks like COVID-19 will develop. This includes advanced machine learning techniques like deep learning, mathematical and statistical models like autoregressive integrated moving average (ARIMA), optimization techniques like particle swarm optimization (PSO), and simulation models like SEIR (Susceptible, Exposed, Infected, and Recovered states). These models aid in epidemic control and forecasting, as well as in assessing the results of interventions and control measures. [23]
The inability to combine crucial clinical data with longitudinal imaging data is one of the intrinsic constraints of AI in radiology that might result in expensive diagnostic mistakes, despite its potential benefits. In order to overcome these constraints, AI models must be trained using a variety of information, including as comprehensive patient histories and clinical data. In the highly specialised field of modern clinical medicine, open communication between professionals is essential to patient care. [21]
Startups like Artelus use AI for diabetic retinopathy screening, which is crucial in preventing blindness. AI-driven image recognition helps in detecting cancer cells from biopsy samples faster than traditional methods. AI models can predict disease outbreaks like dengue or COVID-19 by analysing climate, mobility, and public health data. AI algorithms track and predict complications in diabetes, cardiovascular diseases, and kidney disorders, enabling preventive care. AI chatbots like mFine and Practo’s AI assistant provide preliminary consultations, symptom checking, and appointment scheduling, reducing patient load on doctors. In remote areas, AI-powered telemedicine platforms assist rural health workers in making accurate diagnoses and treatment recommendations. AI accelerates drug discovery by predicting molecular interactions, significantly reducing time and cost. By analysing genetic and clinical data, AI enables customised treatment plans, especially in oncology. Predictive analytics optimises hospital resource allocation such as beds, ICU usage, and staff scheduling. AI-based EHR systems automate patient data management, reducing human errors. AI-powered robotic systems, such as the da Vinci Surgical System, are used in complex surgeries like cardiac and urological operations. AI-assisted prosthetics and rehabilitation robots help patients recover mobility. AI integrated with mobile-based diagnostic kits helps Acculi Labs and similar startups deliver affordable healthcare in rural India. AI-powered portable devices can test blood, detect infections, and recommend treatments even without specialised doctors.
Government Initiatives
• National Digital Health Mission (NDHM): Digitising health records for unified and secure access across healthcare providers.
• Ayushman Bharat Digital Mission (ABDM): Promotes an interoperable digital health ecosystem through Health IDs, registries, and standardised data exchange.
• IndiaAI Mission & AI Kosha: Establishing AI research infrastructure, healthcare-focused Centres of Excellence, and public datasets for innovation.
• Integrated Disease Surveillance Programme (IDSP): Uses real-time data analytics and GIS for disease outbreak tracking and response.
• eSanjeevani Telemedicine Platform: AI-powered remote consultation services, improving rural healthcare accessibility.
• Genome India Project: Sequencing Indian genomes to build a reference database for predictive and personalised medicine.
• ICMR Ethical Guidelines 2023 for AI: Establishes accountability, transparency, and data privacy norms for AI in healthcare.
• AI-based Screening Programs: TB and cancer screening initiatives using AI-powered diagnostic tools in states like Delhi and Telangana.
• Medical Imaging Dataset Initiative: ICMR & IISc collaboration to develop Indian-specific datasets for AI model training.
• CSC AI Training Program: Training 5.5 lakh village-level entrepreneurs in AI and data science applications for healthcare services.
Future Directions and Opportunities
AI/ML approaches have been used in  clinical practice, scientific research, and healthcare administration. The essential categories involved are screening, daily fitness tracking, pathology, radiology, and gastrointestinal diagnostic services as well as assistance with clinical decision-making. The extensive use of AI/ML in healthcare leads to issues, such as increased installation and maintenance costs, potentially dangerous medical errors, a shortage of ethical frameworks for AI, joblessness, and a diminished ability to develop the human workforce. [28]
a. AI for Rural and Preventive Healthcare
· Use low-cost AI tools to screen for anemia, malnutrition, and maternal health in rural areas.
· Mobile-based AI platforms for primary care workers (ASHAs, ANMs).
b. National AI Health Grid
· Development of a centralised AI-enabled health data platform under the Ayushman Bharat Digital Mission (ABDM) for better data sharing and analytics.
c. Integration with Wearables and IoT
· Personalised health monitoring using AI-integrated wearables, helping in early disease detection.
d. AI in Mental Health
· AI chatbots and apps for screening depression, anxiety, and other mental health conditions, especially for youth and underserved populations.
e. AI-based Robotic Surgery and Rehabilitation
· Advanced AI-assisted robotic surgery systems in major hospitals.
· AI in physical and cognitive rehabilitation for stroke or trauma patients.
f. Regulatory Framework Development
· Establishing ethical AI guidelines, validation standards, and liability frameworks specific to the Indian context.
g. AI in Medical Education and Training
· Virtual simulations and AI tutors for training doctors and nurses using real patient scenarios.
Challenges in AI Adoption in India
· Data Quality and Availability: Lack of standardised and annotated datasets.
· Regulatory Concerns: Limited AI-specific medical regulations; data privacy issues under the Digital Personal Data Protection Act (DPDP) 2023.
· Infrastructure Gaps: Poor internet penetration and digital literacy in rural areas.
· Trust and Ethical Issues: Concerns about AI replacing human judgment.
Conclusion
AI has significant potential to revolutionise Indian healthcare by improving accessibility, affordability, and outcomes. However, to realise its full potential, India needs to invest in digital infrastructure and data standardisation, foster public-private partnerships and startup ecosystems and implement robust regulatory and ethical frameworks.With a population of over 1.4 billion and increasing mobile and internet penetration, India can emerge as a global leader in AI-driven healthcare innovation if these challenges are systematically addressed.
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