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Our Healthcare Data and Delivery Challenge

Healthcare data 
that
comes from 
unstructured
data sources.

The rate medical data 
is expected to double 
by 2020.

Expected shortage 
of physicians by 
2020.

Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

Despite high 
costs, high 
quality care 
remains elusive.

$$$
A third of care is 
unnecessary and 

only
half get evidence-

based care



Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

My journey from primary care to big data to trusted AI



Tabulating
Systems Era
1900 – 1940s

Programmable
Systems Era
1950s – Present

Cognitive
Computing Era
2011 –

© IBM 2019



AI vs. Machine Learning vs Deep Learning

IBM PowerAI: Deep Learning Unleashed on IBM Power Systems Servers, Chapter 1, page 3.
Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019



People excel at:

Common sense Dilemmas Morals Compassion Imagination Dreaming Abstraction Generalization

Cognitive systems excel at:

Natural 
Language

Pattern 
Identification

Locating 
Knowledge

Machine 
Learning

Eliminate 
Bias

Endless 
Capacity

AI = Augmented Intelligence

9
Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019
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AI in Primary Care

Opportunities

• Efficient integration of disparate health information (text, 
images and knowledge)

• Increased efficiency of establishing diagnoses and 
suggesting treatment

• Predict and possibly prevent complications and reduce 
unnecessary services/cost

• Save time on administrative tasks

• Allow each member of  care team to perform at the 
highest level of their license

Challenges

• Lack of  reliable access to curated data

• Access to data for training expose privacy & security 
concerns

• Lack of interoperability between data sets and systems

• Skepticism/reluctance to adopt AI solutions by clinicians 
into workflows

• Potential for “Black box”  AI solutions

• Regulatory oversight, bias and ethical concerns

Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019



11Fred Schulte and Erika Fry, Fortune, Fortune, https://khn.org/news/death-by-a-thousand-clicks/view/republish/, 3/18/2019

https://khn.org/news/death-by-a-thousand-clicks/view/republish/


Ambulatory 
Progress 
Notes

From: Physician Burnout in the Electronic Health Record Era: Are We Ignoring the Real Cause?

Downing NL, Bates DW, Longhurst CA. Physician Burnout in the Electronic Health Record Era: Are We 
Ignoring the Real Cause?. Ann Intern Med. [Epub ahead of print 8 May 2018] doi: 10.7326/M18-0139

Regulatory 
mandates?

Defensive 
Medicine?

Copy-Paste?

Teaching?

Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019



How good is good enough to augment Radiologists…

Mehdi Moradi, IBM Research, “Bimodal network architectures for automatic 
generation of image annotation from text” (9/2018) Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019
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Extending expertise virtually:  Identifying potential Melanoma

https://www.ibm.com/blogs/research/2017/10/
computers-to-aid-melanoma-detection/

Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

https://www.ibm.com/blogs/research/2017/10/computers-to-aid-melanoma-detection/


Engaging Patients in their Daily Diabetes Management using Sugar.IQ with 
Watson App
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“This represents more than 9 additional days in a year 
that a person with diabetes is spending in a healthy 

glucose range.”

(N=11,356 calendar days in 256 users)

30 minutes less 
time in 
hyperglycemia

36 minutes more per 
day in healthy 
glucose range

6 minutes less 
time in 
hypoglycemia 

Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

American Diabetes Association Scientific Sessions
June 2018 



Precision cohort 
for possible 
treatments

Shared 
decision 
making

Enhancing primary care decisions at the Point of Need

Prospective
Insights

Answer the next 
question without 

foraging

Summary of 
relevant 

clinical data

Retrospective
Insights

Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019



“…real questions remain around 
the quality, integrity and bias of 
data sets in addition to how the 
decisions reached by certain AI 
technologies can be made 
understandable and explainable 
(i.e., not just a black box)…”

AMA-IBM Watson Health Hosted Panel 
Event, Las Vegas, March 2018

James Madara, MD, CEO,
American Medical Association https://www.ibm.com/blogs/watson-health/health-care-delivery/

AMA Policy
June 22, 2018



Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

Transparency
Fair

Accountable
Ethical

Socially Responsible
Provable

Trust

Academic 
Partners

Human Computer Interaction and Data Visualization 
Focus areas for IBM Research

https://researcher.watson.ibm.com/researcher/view_group.php?id=9529

https://researcher.watson.ibm.com/researcher/view_group.php?id=9529


Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

Addressing bias through Trusted AI

https://www.ibm.com/blogs/research/2018/09/ai-fairness-360/

AI Fairness 360 (AIF360), a 
comprehensive open-source 
toolkit of metrics to check for 
unwanted bias in datasets and 
machine learning models, and 
state-of-the-art algorithms to 
mitigate such bias.

https://www.ibm.com/blogs/research/2018/09/ai-fairness-360/


Thank You!

Anil Jain, MD, FACP

VP & Chief Health Information Officer
IBM Watson Health
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Anil Jain, MD, FACP - @anilkjainmd - Copyright IBM, 2019

@anilkjainmd

aniljainmd

janil@us.ibm.com



AI/Machine Learning: 
Impact on Medicine

Steven E. Waldren, MD MS
May 15, 2019
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Key 
Challenge & 
Opportunity

?



Market Pressures on Medicine

• Be more cost effective
• High burden/burnout
• Medical Errors
• Volume of new Evidence 

Based Medicine
• Volume of health data
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AI Funding Domains

26



Problem #1 

EHRs suck

Clerical Burden > 50% of MD time

Physician burnout at epic levels

 It is epidemic in Family Medicine

Burnout & Clerical Burden by Specialty

Shanafelt, TD et. al. Relationship Between Clerical Burden and Characteristics of the Electronic Environment with Physician Burnout and Professional Satisfaction. Mao Clin Proc. July 2016;91(7):836-848.



Why is Family Medicine Primary Care so effected?

• Patient relationship is “Primary” to FM

• EHR’s burn daylight, nights and 
distract

• Primary care is essential to Triple AIM
• Population Health

• Experience of Care

• Per capita cost

• Eroding professional satisfaction



Primary Care’s Burning Problems
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Clerical Burden

Value-based Payment

AI / ML

Burning Out Primary Care Physicians

Potential to Burn Down Practices

Potential to Burn Primary Care

Drive Innovation Focused on the Needs of Primary Care



Where Could AI Help Primary Care?

30

Administrative 
Burden

Cognitive 
Burden

Expanding 
Capabilities

Predicting 
Disease

And
Outcomes

Expanding 
Capacity



What If?
We were able to fundamentally change the paradigm



Status Quo is Not Acceptable
• AAFP has for years been advocating for change within both the public and private sectors. 

The AAFP sees HIT as inherent to the Family Medicine Experience.  We have seen little 
progress, clearly not enough and not rapid enough.

• The Board of Directors has funded a multi-year project to drive innovation with proven 
technologies into family medicine.

• Role is to prove & promote innovations as essential best practices to membership

• Efforts include promoting development through challenge programs and establish an 
Innovation Lab to prove new solutions are effective and adoptable and contribute to a robust 
AI/ML community focused around primary care



Innovation Lab to 
Optimize Family Medicine Experience

• The Family Medicine Experience is based on a deep physician-patient 
interaction that requires support from technology. 

• Today’s EHRs have greatly eroded the experience rather than 
enhancing it. 

• The purpose of our Innovation Laboratory is to partner with industry to 
drive innovation with the latest proven technologies: cloud, AI/ML, voice 
and mobile technologies, to optimize the Family Medicine Experience.



The Big Picture

Optimal 
Experience

Current 
State

Self-documenting Record

Routine Integration of AI/ML into practice

Family Medicine is the 
most desired specialty 

and is synonymous 
with the quadruple aim

Milestones on the Way to the Optimal Family Medicine Experience

Solutions available in market to effectively and 
efficiently support value-based care

Solutions available in market 
that significantly reduce 

documentation burden 

Tech 
Best 

Practice
+

Clinical 
Best 

Practice
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The Center for Medicare and Medicaid Innovation

The Centers for Medicare & Medicaid Services
Artificial Intelligence Health Outcomes 
Challenge
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This presentation is only intended to give a high level overview 
of the CMS Artificial Intelligence Health Outcomes Challenge. 
This presentation is not intended to interpret or modify the 
actual Challenge announcement in any way; if there is a 
conflict between this presentation and the announcement, the 
announcement controls. The Public Notice may be found at 
https://go.cms.gov/AI. 

Disclaimer:
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1. Overview of the CMS Innovation Center
2. Understanding the Problem 
3. The Challenge Goals
4. Competition Structure
5. Submission Requirements
6. Eligibility
7. Intellectual Property Terms
8. Evaluation Criteria 
9. Medicare Competition Data
10. How to Enter
11. Challenge Updates
12. Q&A

Agenda
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The Center for Medicare and Medicaid 
Innovation (the Innovation Center) within 
CMS tests of innovative health care 
payment and service delivery models. 

All models are designed to reduce 
program expenditures and preserve or 
enhance the quality of care for Medicare, 
Medicaid, and Children’s Health Insurance 
Program beneficiaries. 

Overview of the Center for Medicare and Medicaid Innovation 
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The CMS Artificial Intelligence (AI) 

Health Outcomes Challenge is a $1.65 

million prize competition designed to 

encourage the development of AI 

models to predict health outcomes and 

propose new outcome-based quality 

measures that can be used to test and 

evaluate innovative payment and 

service delivery models under the 

authority of section 1115A of the Social 

Security Act.



41Source: https://innovation.cms.gov/files/x/aichallenge-pubnotice.pdf

Adverse Event: A negative 
consequence of care resulting in 
unintended injury or illness.

Unnecessary institutionalization 
can also expose patients to 
medical risk, and can result in 
adverse events, including hospital-
acquired infections and death. 

Unplanned Admission: When an individual 
arrives at a hospital or skilled nursing facility 
(SNF) due to an urgent and/or unexpected 
condition.

High rates of unplanned admissions and 
adverse events are not only costly to the 
health care system, but may also 
indicate low-quality care during a prior 
hospital stay or contribute to poor care 
coordination in post-acute care. 

Understanding the Problem

https://innovation.cms.gov/files/x/aichallenge-pubnotice.pdf
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Develop innovative 
strategies and 
methodologies to: explain
the AI-derived predictions to 
front-line clinicians and 
patients. 

2
Use AI/deep learning 
methodologies to predict
unplanned hospital and SNF 
admissions, and adverse 
events within 30 days for 
Medicare beneficiaries. 

1
The Challenge Goals – What Participants Will Solve
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Explainable & Trustworthy
• Builds transparency and trust with 

clinicians and patients

• Output information is explainable and 
comprehensible.

Accurate & Actionable
• Actionable data that offers more 

accurate predictive capabilities 

• Empowers clinicians to provide 
appropriate resources to the highest 
risk patients, at the right time.

We need solutions that are:
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Runner-Up

$250k

Grand Prize

$1M

Participants receive 
prize award & data file #2

+
$80k

Up to 5 Stage 1 
Winners

Participants refine AI solution 
with larger data file

Participants receive 
data file #1

Up to 20 
Launch Stage 

Winners 

Participants develop proof 
of concept AI solution and 

white paper

Public Entry
All participants submit 

online application 

Stage 2 
Winners

Announced!
Stage 2:
Refine

Stage 1:
Design

Launch
Stage

Challenge Stages Overview
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Submit by June 18, 2019 at 5 PM ET
Use the online platform: ai.cms.gov

Participants describe:
1.The team
2.The solution
3.How the solution will function
4.Methods to build explainable AI
5.How the AI model will be trained 
6.How the team will use a cross 

disciplinary-design process
7.The development timeline 

Briefing 
Deck

Application Form:

1. Participant Information

2. Background & Prior Experience

3. Proposal & MethodologyOnline 
Application

Launch Stage: Submission Requirements
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• Shall have timely submitted an entry to participate 
in the relevant Challenge stage.

• Shall have complied with all described 
requirements in the Public Notice.

• Shall be incorporated in and maintain a primary 
place of business in the United States, and 
in the case of an individual, whether participating 
singly or in a group, shall be a 
citizen or permanent resident of 
the United States.

• May not be a Federal entity or Federal employee 
acting within the scope of his or her employment.

To be eligible to win a prize under 
the AI Health Outcomes Challenge, 
an individual or entity:

Eligibility Requirements
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• Shall not be an HHS employee.

• Federal grantees may not use Federal funds to 
develop entries unless 
consistent with the purpose of their grant award.

• Federal contractors may not use Federal funds 
from a contract to develop AI Health Outcomes 
Challenge applications or to fund efforts in support 
of an AI Health Outcomes Challenge entry.

• Full terms and requirements to participate are 
described in the Public Notice, accessible at 
https://go.cms.gov/AI. 

To be eligible to win a prize under 
the AI Health Outcomes Challenge, 
an individual or entity:

Additional Eligibility Requirements

https://go.cms.gov/AI
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• Each participant must clearly delineate any 
Intellectual Property and/or confidential commercial 
information the participant wishes to protect as 
proprietary data.

• All materials submitted to CMS as part of an entry 
become CMS agency records. 

• If the entry includes any third-party works, the 
participant must be able to provide documentation of 
all appropriate licenses and releases.

• See Public Notice for additional intellectual property 
terms at https://go.cms.gov/AI.  

• Participants are free to discuss their entry with other 
parties, are encouraged to share ideas/technologies 
publicly, collaborate or combine with other 
participants to strengthen their solutions, and are free 
to contract with any third parties.

• By participating, each participant warrants that he or 
she is the sole owner of, or has the right to use, any 
copyrightable works that the submission comprises. 

• Each participant grants to CMS an irrevocable, paid-
up, royalty-free nonexclusive worldwide license to 
reproduce, publish, post, link to, share, and display 
publicly the submission, and abstracts.

Intellectual Property Terms

https://go.cms.gov/AI
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Impact of Proposed 
Solution

30%

Innovation of 
Proposed Solution

30%

Human-AI 
Collaboration

40%

Participant qualifications 
and history will also be 
assessed but not included 
in the weighted score. 

Launch Stage
Evaluation Criteria
*Subject to Change
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Impact of 
Proposed 
Solution

30%

Innovation of 
Proposed 
Solution

30%

Human-AI 
Collaboration

40%

To what extent is the proposed approach 
operationally feasible for CMS?

How likely is it to succeed in predicting unplanned 
hospital and SNF admissions and adverse 
events?

Did the participant identify potential roadblocks to 
implementation and suggest ideas to facilitate 
resolution of such roadblocks?

Impact of Proposed Solution (30%)
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Impact of 
Proposed 
Solution

30%

Innovation of 
Proposed 
Solution

30%

Human-AI 
Collaboration

40%

To what degree is the proposed design 
innovative, creative, and original?

To what extent did the participant demonstrate 
how the proposed solution can outperform 
existing approaches?

To what extent has the participant identified other 
data sets and/or types of information that would 
be useful to further refine their solutions following 
the competition?

Innovation of Proposed Solution (30%)
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Impact of 
Proposed 
Solution

30%

Innovation of 
Proposed 
Solution

30%

Human-AI 
Collaboration

40%

To what extent has the participant explained how the 
proposed AI tool will work with humans (clinicians and 
patients) to achieve the desired results?

To what extent has the participant demonstrated a link 
between the proposed solution and benefit to the 
Medicare population and potential impact on current 
health care practice and delivery methods?

To what extent has the participant identified strategies 
and tools to explain AI predictions to clinicians and 
patients to build trust and drive transparency?

Human-AI Collaboration (40%)
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LDS files contain beneficiary-level 
health information, but exclude 
specified direct identifiers. 

Stage 1 participants may request 5 years 
of data and Stage 2 finalists may request 
an additional, continuous 5 years of data 
for the same set of ~2.5-3 million   
beneficiaries.

Participants will follow the CMS process to sign Data Use 
Agreement (DUA) to access the Limited Data Set (LDS), free of 
charge. There are specific terms under the DUA that participants 
must follow, including but not limited to providing a valid 
research purpose for the data, and publishing research findings. 
More information about the LDS and DUA can be found in the 
Public Notice at https://go.cms.gov/AI. 

Medicare Fee-for-Service Competition Data

https://go.cms.gov/AI
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Institutional
1. Home Health 
2. Hospice
3. Inpatient
4. Outpatient
5. Skilled Nursing Facility (SNF)

Non-Institutional
1. Carrier 
2. Durable Medical 

Equipment

7 Analytical Files
Non-institutional & Institutional

File Characteristics
• 5% Sample of Medicare Parts A/B
• Random
• Structured
• Continuous

Outcomes are 
known. 

1.47 Billion 
5 Year Record Total

2013-2017
5 Year Time Frame

220 GB
File Size

290 MM
5 Year Claims Total

2.5-3 Million
De-identified Beneficiaries

Limited Data Set Snapshot
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4
Submit
your application by June 
18, 2019 at 5 p.m. ET.

3
Attend
informational 
webinars

2
Register
for the challenge
at ai.cms.gov

1
Get Smart
on the problem, competition 
data, submission requirements, 
and judging criteria

How to Enter
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Additional information regarding the 
Challenge, information on the 
competition data, and details of the 
later stages will be provided 
throughout 2019. 

Additional information will be 
published on the challenge platform: 
ai.cms.gov 

Teams Registered

+600

Challenge Updates



Discussion



Thank you for 
Attending!
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