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$75,062

https://www.census.gov/newsroom/press-releases/2017/income-povery.html



$18,764

http://www.kff.org/report-section/ehbs-2017-section-1-cost-of-health-insurance/#figure11



Cost, Quality, Access

SOURCE: Kaiser/HRET Survey of Employer-Sponsored Health Benefits, 1999-2016.  Bureau 
of Labor Statistics, Consumer Price Index, U.S. City Average of Annual Inflation (April to 
April), 1999-2016; Bureau of Labor Statistics, Seasonally Adjusted Data from the Current 
Employment Statistics Survey, 1999-2016 (April to April). 
http://www.nytimes.com/2016/02/13/health/disparity-in-life-spans-of-the-rich-and-the-
poor-is-growing.html

An Expanding Longevity Gap

Access

Wages and Benefits



Sustainability

http://www.aoa.acl.gov/Aging_Statistics/future_growth/future_growth.aspx



Medicare Spending

Warraich and Schulman. Health Care Tax Inversions — Robbing Peter and Paul. NEJM.  2016



Specialty Pharmaceuticals

Adapted From: Hirsch, Bradford R., Suresh Balu, and Kevin A. Schulman. "The Impact Of Specialty 
Pharmaceuticals As Drivers Of Health Care Costs." Health Affairs33.10 (2014): 1714-1720.



PCSK-9 Inhibitors

Mark and Schulman.  JAMA August 22/29, 2017 (318) 711-712



Financing and Distribution of Pharmaceuticals

JAMA 2017;318(1):21-22. doi:10.1001/jama.2017.5607

Flow of Pharmaceutical Funds, Products, and Services Adapted from a figure by the Congressional Budget Office. Services represent contractual relationships 
between entities. Rebates are payments from manufacturers to pharmaceutical benefit managers. Chargebacks are payments from manufacturers to distributors. 
Retailers include pharmacies, hospitals, group purchasing organizations, and mail-order programs. AMP indicates average manufacturer price; WAC, wholesale 

acquisition cost.



How Do We Transform the Health Care 
System?

https://jmichaelrios.wordpress.com/2014/04/17/resurrection-butterflies/



Health Informatics

http://static1.squarespace.com/static/5330c47be4b03ea35b2645a8/t/536
19b00e4b08cab3cb7ddee/1398905604179/dreamstime_m_29502544.jpg?
format=1500w



The Economics of Health IT

 Scale

 Network Economics

 Disruptive Innovation

 Organizational Innovation

 Business Process Improvement

 Analytics

 Workflow

 Connectivity and Services

 Patient Engagement

 Substitution



Scale

https://www.roboticsbusinessreview.com/wp-content/uploads/2015/10/kiva.jpg



Network Economics



Network Economics

 Metcalfe’s Law:  The value of a network goes up with the square of 

the number of users

 Value = n2

 1 = 1

 10 = 100

 100 = 10000

 1000 = 1000000

Google Images



Disruptive Innovation

COMPAQ
AMDAHL

DEC

iPhone
BlackBerry™

IBM

Clay 

Christensen

Google Images



Organizational Innovation Vs. Disruptive 
Innovation Slide

http://continuumgames.com/shop/rock-em-sock-em-robots/



Organizational Innovation

Poku M. et al.  Journal of Healthcare Finance.  Forthcoming; Harvard Business Review.  December 14, 2016.
.

Finance Operations



Organizational Innovation

Shah S,  A survey of Chief Innovation Officers at 40  Large Health Systems.  Forthcoming.

Table 1. Characteristics of Chief Innovation Officers by Primary Function 
 

Characteristic 

Strategic 

(n = 13) 

Operational 

(n = 6) 

Financial 

(n = 6) 

Total 

(N =25) 

Reporting directly to chief executive officer, % 54 0 33 36 

Business unit outside existing structures, % 8 0 67 20 

Budget (in millions), median, $
a
 3.0 2.0 35.0 3.5 

Headcount, median, No.
b
 17.0 6.5 30.0 9.5 

a
 Budget data were provided by 9 of 13 chief innovations officers in the strategic function, 5 of 6 in the operational 

function, and 6 of 6 in the financial function. 
b
 Headcount data were provided by 13 of 13 chief innovation officers in the strategic function, 6 of 6 in the 

operational function, and 5 of 6 in the financial function. 

  



Business Architecture

A business model/business architecture is a fixed 
characteristic of an organization that is resilient and 

resistant to incremental change

Richman, Barak D., Mitchell, Will and Schulman, Kevin A.,2013 
“Organizational Innovation in Health Care. HMPI, 1(3): 36-44 



Organizational Structure

Source: Dossary, K



Organizational Innovation

Production Engine

Innovation Agenda

The Other Side of Innovation: Solving the Execution Challenge. Harvard 
Business Review.  Govindarajan and Trimble.



Google Alphabet: Structure

http://investor.google.com/releases/2015/0810.html



Business Process Improvement

Define New 

Business Process

Define 

Technology 

Today

Define Business 

Process Today

Define New 

Technology

BPI



BPI: US Billing Process

Tseng et al, Submitted



Analytics: Business Challenges to Solve

Business Process 
Intelligence

• Clinical use cases
• Data collection (structure)
• Clinical Performance

Population Health

• Clinical risk 
prediction

• Cost/utilization 
prediction

Patient Experience 
and Behavior

• Engagement 
• Access 
• Portal Services

Financial 
Optimization

• Plan negotiations
• Cost allocation

Research & 
Innovation

• Novel Insights
• Technology Assessment



Data Culture

Deming

• Lean
• Six-Sigma
• Toyota Production 

System (TPS)



Risk Stratification

Balu and Schulman, BHCA



Delivering Actionable Data to Clinicians

 Detailed physician & 
nurse-specific 
reporting

 Peer Comparisons 
and mentorship for 
actionable 
improvement

 Downloadable 
reports

 mobile provider 
report card

www.Bivarus.com



Workflow

http://www.aafp.org/fpm/2012/1100/p23.html

3/28/2016 about:blank

about:blank 1/1

The 2012 EHR User Satisfaction Survey: Responses From 3,088

Family Physicians

RESPONSE SPECTRUM: ‘This EHR helps me see more patients per day (or go home earlier) than I could

with paper charts.’

Copyright © 2012 by the American Academy of Family Physicians.

This content is owned by the AAFP. A person viewing it online may make one printout of the material and may

use that printout only for his or her personal, noncommercial reference. This material may not otherwise be

downloaded, copied, printed, stored, transmitted or reproduced in any medium, whether now known or later

invented, except as authorized in writing by the AAFP. Contact fpmserv@aafp.org for copyright questions and/or

permission requests.



Connectivity

Personal Health RecordHospital Health Record

Google Images



Singapore PHR

https://www.moh.gov.sg/content/dam/moh_web/Publications/Informa
tion%20Papers/2014/NEHR/English%20Brochure%20(Final).jpg



Patient Portal



mHealth: Data and Services

Background
• Patient‐centered care is gaining prevalence in 

hospital systems worldwide
• Electronic health records can play a key role in 

patient‐centered care, but they currently fail to 
do so 

• Patients have very limited access to their records 
and information is difficult to comprehend

• Current EHRs are created for and owned by 
provider systems, and information sharing across 
provider systems is a challenge

• EHR vendors prioritize maximizing provider 
profits over improvements in the storage and 
transfer of patient health information

• Implementing provider‐centric EHR systems is 
expensive and many countries have yet to adopt 
them at scale

mPower

Placing patients at the center of their healthcare experience

mPower

Placing patients at the center of their healthcare experience

Objectives:

• Empower patients to easily store, access, understand and utilize their health records 
from their mobile phone.

• Provide interactive and customized health information and education to patients, 
enabling them to take ownership of their healthcare.

Patel, Rajan | Nguyen, Thao | Popli, Karishma | Iwelumo, Chioma | Hwang, Laurie

Key system features
• Mobile and cloud‐based: Patients can have access 

to their records whenever, wherever 
• Tiered access: patients control who can see their 

record, and how much information they will see.
• Modular approach: A patient’s EHR starts small, 

and grows to meet their needs, through the 
addition of health and service modules

• Education modules: Patients can easily become 
informed about their diseases and treatment 

• Personal health plan: Based on their records, 
patients can set short‐ and long‐term goals with 
their provider, to improve their health 

• Patient‐provider interaction: Patients can easily 
communicate and collaborate with their care 
team directly from the application 

Product development

Future directions
• Develop mobile application prototype
• Leveraging our Nigerian advisors, conduct a pilot 

test in Abuja, Nigeria to evaluate and increase the 
usability of product for our initial target market.

Our 
Design 
Process

Physicians 
in Nigeria

Duke 
Physicians

Global 
Health 
Faculty

User Story 
Development

Design
Thinking

Iterative 
Development

Stakeholder 
Deliberation

Patient Focus 
groups

Acknowledgements
• Dr. Kevin Schulman, Dr. Eric Green, Dr. 

Mohammad Pate, DIHI, Dr. Okoronkwo Ogan



Blockchain PHR

https://viral.pubpub.org/pub/medrec

MedRec: Medical Data Management on the 

Blockchain



Patient Engagement

Schulman KA, Cheek C.  HBS  Case 317-105. 2017

Use Cases:
• Prevention
• Compliance
• Population Health

Approaches:
• Market 

Segmentation
• Behavioral 

Economics



Patient Engagement

Jvolpp k, AMA Intern Med. 2017;177(8):1093-1101.



Scale Commitment Ladder Qualifiers 

1 Staunch Takes medication every day as prescribed

2 Loyal Takes medication on correct day

3 Regular Takes most medication as prescribed

4 Confused Wants to take medication – multiple instructions 
and medications

5 Cost Conscious Wants to take meds – worried about expense

6 Splitters Takes some medication as prescribed

7 Lapse – a – daisical Know they have medication but does not pay 
attention to refills

8 Unaware Does not know they have a medication 

9 Reject Doctor Does not like their doctor, won’t follow doctor’s 
instruction

10 Reject Medication Does not believe in medication

Population Health



Substitution (Capital for Labor)

Google Images



Development and Validation of a Deep Learning Algorithm for Detection of Diabetic Retinopathy in Retinal 

Fundus Photographs

JAMA. 2016;316(22):2402-2410. doi:10.1001/jama.2016.17216

Validation Set Performance for All-Cause Referable Diabetic Retinopathy in the EyePACS-1 Data Set (9946 Images)Performance of the algorithm (black curve) and 
ophthalmologists (colored circles) for all-cause referable diabetic retinopathy, defined as moderate or worse diabetic retinopathy, diabetic macular edema, or 
ungradable image. The black diamonds highlight the performance of the algorithm at the high-sensitivity and high-specificity operating points. For the high-
sensitivity operating point, specificity was 84.0% (95% CI, 83.1%-85.0%) and sensitivity was 96.7% (95% CI, 95.7%-97.5%). For the high-specificity operating point, 
specificity was 93.8% (95% CI, 93.2%-94.4%) and sensitivity was 90.7% (95% CI, 89.2%-92.1%). There were 8 ophthalmologists who graded EyePACS-1. The area 
under the receiver operating characteristic curve was 97.4% (95% CI, 97.1%-97.8%).

Machine Learning: Curated Data Sets



What if 50% of 
health care was 

delivered via 
mHealth 

technology by 
2025?

Business Model Innovation



“We predict that 
by 2018, our 

virtual visits will 
outnumber the in-

person ones.”

Business Model Innovation

http://catalyst.nejm.org/engaging-physicians-in-telehealth/

Robert M. Pearl, MD
The Permanente Medical Group



Discussion


