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	Abstract:
	This document describes some of the major challenges facing healthcare in India, the accompanying ethical concerns, and potential solutions. 


INTRODUCTION:
India is a large country with vast geographical expanse and a large population.  The healthcare need, therefore, are enormous.  This make healthcare one of the most dynamic, yet challenging sectors in India.  
Major challenges faced include:
1. Malnutrition: Large number of malnourished children exists in India.  The quantum of severity is equivalent to that of sub-Saharan Africa. 
2. Menace of infectious diseases:
Diseases like tuberculosis, malaria, respiratory and urinary infections are still a major public health problem. 
3. Poor maternal healthcare: High MMR & IMR signifies low quality anti-natal and post-natal case. 
4. Shortage of healthcare infrastructure: There is a shortage of Doctors, Nurses, Technicians and associated infrastructure as indicated by Doctor - Population ratio of 0.76:1000 and Nurse/‌Population ratio of 2.09:1000.  Similarly, hospital beds per 1000 population ratio is 1.3 beds, as compared to WHO prescribed ratio of 3.5 beds.
5. Urban centric nature: Majority of the healthcare infrastructure is based in urban areas.  Most of the private hospitals are in cities as a result of which patients have to travel a large distance in order to access quality healthcare. 
6. Top-heavy model: With most patients going directly to tertiary care hospitals by-passing the referral network, tertiary making care institution heavily burdened while PHC’s in rural areas are empty.
All these problems call for an innovative solution.  Algorithm based mechanisms and Machine learning can offer many novel solutions for a developing country like India.  AI based diagnosis, early detection, consultation with doctor, Decision making, treatment, research and training can be explored. 
AI based solutions can augment the scarce personnel and lab facilities, can help overcome the barriers to access and solve the accessibility problem: through early detention, diagnosis, decision making and treatment.  
But all this throws unique challenges associated with use of AI which requires a robust regulatory and Ethical framework. 
OVERVIEW
ETHICAL CONCERN
Data protection:
Machine learning requires use of large amount of data sourced from different individuals and healthcare organizations.  The AI based algorithm will use this data for machine learning.  Since large amount of data is involved, there are questions involved like-
a. Who will use this Data?
b. How it will be used? 
c. Its security?
d. Chances of misuses.
e. Does it contain sensitive data?
f. Is the data collection mechanism, its storage and use, are compliant with the source countries data protection law?
g. Storage – Most data storage server based in US.
h. Product development whether – based on data of source population or one size fits all. 
Data fairness:
Machine and AI are free from any bias but they can learn from human biases eg. AI’s used to sort out CV’s for post of CEO.  It started rejecting women’s CV’s based on its learning.  Similarly AI based mechanism started predicting Black men are more prone to commit crime.  This is due to poor representative training data.  Data source does not truly reflect epidemiology within a given demography e.g. overdiagnosis of Schizophrenia in African-America population. 
Accountability in AI:
This involves fixing the liability in case of failure of AI based mechanism and preventing the same to happen in future. 
SOLUTION: 
Data Protection:
a. Legal Backing: Having a central privacy protection law with core principles like informed consent, data minimization, holistic application, deterrent penalties and structured enforcement (as suggested by Srikrishna Committee). 
b. Establish Sectoral Regulatory Framework: Such as in health, self-driving cars and next generation robots.  Japan & Germany have already taken a lead. 
c. Benchmarking national data protection and privacy laws with international standards.  Encouraging AI developers to adhere to international standards. 
d. Increasing investment and spreading awareness 
Data Fairness:
Representation data to be large, should be devoid of human biases.  Ethics review committee, review boards and health organizations should check for compliance with standards. 
Accountability: 
a. Negligence test for damages. 
b. Proportionate liability. 
CONCLUSION
AI has the potential to tackle many challenges seen in healthcare today.  It can be need to diagnose disease, offer therapy, self-management and follow-up.  AI in health will grow in future by leaps and bounds, therefore a fair ethical and regulatory framework based on data protection, data fairness and accountability should be applicable to all stakeholders.
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