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Paul Dudley White
• Caring for the average person and the 

famous and wealthy
• Prevention by developing habits
• Diagnostic gadgets (the ECG)
• Keeping orderly records over time
• These are contributions worth emulating!





At the height of his career, White became an 
ardent promoter of habits conducive to good 
health, including those that improved mental 
and physical wellness. Following the 
Eisenhower case, White wrote an article on 
preventing heart attacks, which appeared on the 
front page of The New York Times and other 
newspapers. The article was said to have 
reached an audience of over 50 million readers. 
White presented a philosophy for a healthy way 
of life that included three main elements: 
optimism, regular physical activity and work.

SY Tan, Singapore Medical Journal 2016; 57(4): 215-16



We know from our clinical 
experience in the practice 
of medicine that in 
diagnosis, prognosis, and 
treatment, the individual 
and his background of 
heredity are just as 
important, if not more so, 
as the disease itself.

Paul Dudley White



A vigorous five-mile walk will do 
more good for an unhappy but 
otherwise healthy adult than all 
the medicine and psychology in 
the world.

I wish we could do something 
useful with tobacco, like make 
fertilizer out of it.

Paul Dudley White



Asymptotic Goal
People should have access to clear, 

understandable information about the 
benefits and risks of medical products, 

medical interventions and major 
decisions about their health.



Premise
There is no technological limitation to developing 

clear, understandable information about the 
benefits and risks of medical products, healthcare 

delivery practices and major decisions about 
people’s health and to giving them access to it.



Mortality in the 20th Century
Better treatment of 
cardiovascular disease, 
low birth-weight infants

Reduced infectious disease 
mortality (clean water, 
sewers, antibiotics, better 
nutrition)
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All-cause mortality, ages 45–54 for US White non-Hispanics (USW), US Hispanics (USH), and six 
comparison countries: France (FRA), Germany (GER), the United Kingdom (UK), Canada (CAN), 

Australia (AUS), and Sweden (SWE).

Anne Case, and Angus Deaton PNAS 2015;112:15078-15083

©2015 by  National Academy of Sciences
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All-cause mortality, ages 45–54 for US White non-Hispanics (USW), US Hispanics (USH), and six comparison countries: France (FRA), Germany (GER), the United Kingdom (UK), Canada (CAN), Australia (AUS), and Sweden (SWE).
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From: Inequalities in Life Expectancy Among US Counties, 1980 to 2014Temporal Trends and Key Drivers

JAMA Intern Med. Published online  May 08, 2017. doi:10.1001/jamainternmed.2017.0918

Life Expectancy at Birth by County, 2014Counties in South Dakota and North Dakota had the lowest life expectancy, and counties 
along the lower half of the Mississippi, in eastern Kentucky, and southwestern West Virginia also had very low life expectancy 
compared with the rest of the country. Counties in central Colorado had the highest life expectancies.

Figure Legend: 
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From: Inequalities in Life Expectancy Among US Counties, 1980 to 2014Temporal Trends and Key Drivers

JAMA Intern Med. Published online  May 08, 2017. doi:10.1001/jamainternmed.2017.0918

Change in Life Expectancy at Birth by County, 1980 to 2014Compared with the national average, counties in central Colorado, 
Alaska, and along both coasts experienced larger increases in life expectancy between 1980 and 2014, while some southern 
counties in states stretching from Oklahoma to West Virginia saw little, if any, improvement over this same period.

Figure Legend: 
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From: Inequalities in Life Expectancy Among US Counties, 1980 to 2014Temporal Trends and Key Drivers

JAMA Intern Med. Published online  May 08, 2017. doi:10.1001/jamainternmed.2017.0918

Variables Included in the Regression Analysis With Summary Statistics and Bivariate Regression Results

Table Title: 
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From: Income Disparities in Absolute Cardiovascular Risk and Cardiovascular Risk Factors in the United 
States, 1999-2014

JAMA Cardiol. 2017;2(7):782-790. doi:10.1001/jamacardio.2017.1658

Trends in 10-Year Predicted Absolute Cardiovascular Disease (CVD) Risk, Mean Systolic Blood Pressure, and Smoking by Income 
StrataThere was a statistically significant interaction between survey year and income strata; therefore, individual tests for trends 
were conducted for each income group separately and between-group differences were assessed at each survey year. Error bars 
represent 95% CIs. NHANES indicates National Health and Nutrition Examination Survey.

Figure Legend: 







WE’VE MAPPED THE WORLD. NOW LET’S MAP HUMAN 
HEALTH.

www.projectbaseline.com
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CONTINUOUS MONITORING THROUGH 
PASSIVE SENSORS

Study watch

Sleep sensor

App

Study hub

Investigational w rist-worn sensor for 
continuous recording of 
physiological and environmental 
data

Mobile interface for self-reported 
and passive data acquisitions

Commercially available, placed 
under mattress to passively monitor 
multiple physiologic data 
parameters

Safely sends device data to secure, 
encrypted Baseline database
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From: Digital PhenotypingTechnology for a New Science of Behavior

JAMA. Published online  September 21, 2017. doi:10.1001/jama.2017.11295

The Process of Digital PhenotypingDigital phenotyping involves collecting sensor, keyboard, and voice and speech data from 
smartphones to measure behavior, cognition, and mood.

Figure Legend: 



DEEP MOLECULAR PROFILING
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Learning health care systems

www.fda.gov
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www.fda.gov

National System Paradigm Shift

Active
Surveillance 

to better 
protect 
patients

Leverage RWE to 
support 

regulatory 
decisions 

throughout TPLC 

Embedded in 
Health Care 
System 
(collect data 
during routine 
clinical care)

Shared system to 
inform  the entire 

Ecosystem 
(patients, clinicians, 
providers, payers, 
FDA, Device Firms)

National 
System

Passive 
Surveillance

Challenging to find 
right pre/post 

market balance 
without confidence 
in post-market data

Parallel track 
to clinical 
practice

Inefficient 
one-off 
studies 

Current



PCORnet® embodies a "network of networks"
that harnesses the power of partnerships
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20 
Patient-Powered 

Research Networks 
(PPRNs)

13 
Clinical Data 

Research Networks 
(CDRNs)

A national infrastructure 
for people-centered 

clinical research
+ =+

1
Coordinating 

Center 
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Presentation Notes
PCORnet is made up of two kinds of individual partner networks—Clinical Data Research Networks (CDRNs) and Patient-Powered Research Networks (PPRNs):

Our 20 PPRNs are operated and governed by patient groups and their partners
PPRNs are motivated to build an ideal network and play an active role in people-centered clinical research. 

CDRNs are networks that originate in healthcare systems, such as hospitals, health plans, or practice-based networks. 
They securely collect health information during the routine course of care. 
Right now, there are 13 CDRNs, which serve millions of Americans across more than 100 health systems.

The PCORnet Coordinating Center leads the Network's data and engagement activities, connects with outside research partners, and supports the PCORnet infrastructure. The Coordinating Center is a partnership between PCORI and the Duke Clinical Research Institute, Genetic Alliance and the Harvard Pilgrim Health Care Institute.




PPRNs
American BRCA Outcomes and Utilization of 
Testing Patient-Powered Research Network 
(ABOUT Network)
University of South Florida

ARthritis patient Partnership with comparative 
Effectiveness Researchers (AR-PoWER PPRN)
Global Healthy Living Foundation

CCFA Partners Patient Powered Research 
Network
Crohn's and Colitis Foundation of America

Collaborative Patient-Centered Rare Epilepsy 
Network (REN)
Epilepsy Foundation

Community and Patient-Partnered Centers of 
Excellence for Behavioral Health
University of California Los Angeles

Community-Engaged Network for All (CENA)
Genetic Alliance, Inc.

COPD Patient Powered Research Network
COPD Foundation

DuchenneConnect Registry Network
Parent Project Muscular Dystrophy

Health eHeart Alliance
University of California, San Francisco (UCSF)

ImproveCareNow: A Learning Health System for 
Children with Crohn'sDisease and Ulcerative Colitis
Cincinnati Children's Hospital Medical Center

Interactive Autism Network
Kennedy Krieger Institute

Mood Patient-Powered Research Network
Massachusetts General Hospital

Multiple Sclerosis Patient-Powered Research 
Network
Accelerated Cure Project for Multiple Sclerosis

National Alzheimer's and Dementia Patient and 
Caregiver-Powered Research Network
Mayo Clinic

NephCure Kidney International
Arbor Research Collaborative for Health

Patients, Advocates and Rheumatology Teams 
Network for Research and Service (PARTNERS) 
Consortium
Duke University

Phelan-McDermid Syndrome Data Network
Phelan-McDermid Syndrome Foundation

PI Patient Research Connection: PI-CONNECT
Immune Deficiency Foundation

Population Research in Identity and Disparities for 
Equality Patient-Powered Research Network 
(PRIDEnet)
University of California San Francisco

Vasculitis Patient Powered Research Network
University of Pennsylvania 24
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Presentation Notes
Here is a list of our 20 Patient-Powered Research Networks (PPRNs). PPRNs are made up of patients and/or caregivers who are motivated to build an ideal network and play an active role in patient-centered comparative effectiveness research.

http://pcornet.org/patient-powered-research-networks/pprn8-university-of-south-florida/
http://pcornet.org/patient-powered-research-networks/pprn4-global-health-living-foundation/
http://pcornet.org/patient-powered-research-networks/pprn3-crohns-and-colitis-foundation-of-america/
http://pcornet.org/patient-powered-research-networks/pprn17-epilepsy-foundation/
http://pcornet.org/patient-powered-research-networks/community-and-patient-partnered-centers-of-excellence-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn18-genetic-alliance-inc/
http://pcornet.org/patient-powered-research-networks/pprn6-copd-foundation/
http://pcornet.org/patient-powered-research-networks/pprn15-parent-project-muscular-dystrophy/
http://pcornet.org/patient-powered-research-networks/pprn1-university-of-california-san-francisco-ucsf/
http://pcornet.org/patient-powered-research-networks/pprn2-cincinnati-childrens-hospital-medical-center/
http://pcornet.org/patient-powered-research-networks/interactive-autism-network-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn9-massachusetts-general-hospital/
http://pcornet.org/patient-powered-research-networks/pprn7-accelerated-cure-project-for-multiple-sclerosis/
http://pcornet.org/patient-powered-research-networks/national-alzheimers-dementia-patient-caregiver-powered-research-network-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn16-arbor-research-collaborative-for-health/
http://pcornet.org/patient-powered-research-networks/pprn10/
http://pcornet.org/patient-powered-research-networks/pprn12-phelan-mcdermid-syndrome-foundation/
http://pcornet.org/patient-powered-research-networks/pprn13-immune-deficiency-foundation/
http://pcornet.org/patient-powered-research-networks/population-research-in-identity-and-disparities-for-equality-patient-powered-research-network-pride-pprn-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn14-university-of-pennsylvania/


CDRNs 
Accelerating Data Value Across a National 
Community Health Center Network 
(ADVANCE)
Oregon Community Health Information 
Network (OCHIN)

Chicago Area Patient Centered Outcomes 
Research Network (CAPriCORN)
The Chicago Community Trust

Greater Plains Collaborative (GPC)
University of Kansas Medical Center

Kaiser Permanente & Strategic Partners 
Patient Outcomes Research To Advance 
Learning (PORTAL) Network
Kaiser Foundation Research Institute

Research Action for Health Network 
(REACHnet)
Louisiana Public Health Institute (LPHI)

Mid-South CDRN
Vanderbilt University

National PEDSnet: A Pediatric Learning 
Health System
The Children's Hospital of Philadelphia

New York City Clinical Data Research 
Network (NYC-CDRN)
Weill Medical College of Cornell University

OneFlorida Clinical Data Research 
Network
University of Florida

Patient-Centered Network of Learning 
Health Systems (LHSNet)
Mayo Clinic

Patient-oriented SCAlable National Network 
for Effectiveness Research (pSCANNER)
University of California, San Diego (UCSD)

PaTH: Towards a Learning Health System
University of Pittsburgh

Scalable Collaborative Infrastructure for a 
Learning Healthcare System (SCILHS)
Harvard University

25
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Here is a list of our 13 Clinical Data Research Networks (CDRNs). CDRNs are comprised of many different types of health systems who are partnering to conduct research as a network. Each individual CDRN is building capacity for conducting both randomized trials and observational comparative effectiveness studies using data from their practices and patient populations. These networks involve two or more healthcare systems, and include integrated delivery systems, academic medical centers, and safety net clinics.

With a strong community of patients and caregivers through our PPRNs, as well as health systems through our CDRNs, we have a built a robust network that taps a variety of partnerships and data from multiple sources.


http://pcornet.org/clinical-data-research-networks/cdrn10-oregon-community-health-information-network-ochin/
http://pcornet.org/clinical-data-research-networks/cdrn9-the-chicago-community-trust/
http://pcornet.org/clinical-data-research-networks/cdrn4-university-of-kansas-medical-center-great-plains-collaborative/
http://pcornet.org/clinical-data-research-networks/cdrn5-kaiser-foundation-research-institute/
http://wp.me/P4wpOn-4E
http://pcornet.org/clinical-data-research-networks/cdrn2-vanderbilt-university-mid-south-cdrn/
http://pcornet.org/clinical-data-research-networks/cdrn7-the-childrens-hospital-of-philadelphia/
http://pcornet.org/clinical-data-research-networks/cdrn8-weill-medical-college-of-cornell-university/
http://pcornet.org/clinical-data-research-networks/one-florida-clinical-data-research-network/
http://pcornet.org/clinical-data-research-networks/patient-centered-network-of-learning-health-systems-lhsnet-phase-ii/
http://pcornet.org/clinical-data-research-networks/cdrn3-university-of-california-san-diego-ucsd-pscanner/
http://pcornet.org/clinical-data-research-networks/cdrn11-university-of-pittsburgh/
http://pcornet.org/clinical-data-research-networks/cdrn1-harvard-university-scihls/


Resulting in a national evidence system 
with “research readiness”
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For clinical trials

For observational studies

MissingWhite Non-White

Female Male

M
issin
g

22–64 65+0–4

57,000,000
122,000,000

5–14
15–
21

Pool of 
patients 

Race

Sex

Age

PCORnet represents:

~122 million patients
who have had a medical encounter 

in the past 5 years 
*some individuals may have visited more than one Network 

Partner and would be counted more than once

Presenter
Presentation Notes
Through data available from our partner networks, PCORnet currently has data from approximately 122 million patients who have had a medical encounter in the past 5 years. (Note that some individuals may have visited more than one network and would be counted more than once). Medical encounters can include many different scenarios, such as a visit to a doctor's office or an Emergency Room visit.

We can drill down and take a closer look at how that breaks down…

By sex

By pool of patients for observational studies or clinical trials

By age

And by race




ADAPTABLE 
Study Design

Patients with known ASCVD + ≥ 1 “enrichment factor”

Pr imary endpoint: 
Composite of all-cause mortality, hospitalization 

for MI, or hospitalization for stroke
Pr imary safety endpoint: 

Hospitalization for major bleeding

Patients identif ied by Clinical Data Research Netw orks (CDRNs) through EHR searches using a 
computable phenotype that classif ies inclusion/exclusion criteria

Patients provided w ith trial information and link to e-consent on a w eb portal;†

Randomized treatment assignment provided directly to patient

ASA 81 mg QD ASA 325 mg QD

Electronic patient follow -up: Every 3 or 6 months 
Supplemented w ith searches of EHR/CDM/claims 

data

Duration: Enrollment over 24 months; 
maximum follow -up of 30 months

ClinicalTrials.gov: NCT02697916

† Participants without internet 
access will be consented and 
followed via a parallel system.



Suicide Prevention Outreach Trial summary

 Demonstration project of the NIH Healthcare Systems Research 
Collaboratory

 Pragmatic trial of two outreach interventions to reduce long-term risk of 
suicide attempt

 Automatically enroll health system patients who report frequent thoughts 
of death or self-harm

 Randomly assign to continued usual care or to one of two outreach-
based interventions

 Examine risk of suicide attempt over 12-18 months after randomization

 Planned sample size = 19,500 (6500 per group)
28



Intervention Research: Pragmatic trial of population-based selective 
prevention programs (funded by NIH Collaboratory)

Ongoing at four MHRN sites:
• KP Washington
• HealthPartners
• KP Colorado
• KP Northwest

12,000 enrolled as of 10/1/2017





1 in 20 of 
over 3 billion
Google 
searches per 
day are health 
related

Presenter
Presentation Notes
Image: https://www.pexels.com/photo/woman-in-brown-long-sleeve-shirt-carrying-baby-in-yellow-shirt-60252/



Our Mission:

Make health information 
universally accessible 
and useful. 
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Information structure
Card Creation



PRODUCT OVERVIEW: What is PHQ-
9?PHQ-9 is a Patient Health Questionnaire, with 9 questions, that is used to measure depression severity

Presenter
Presentation Notes
PHQ-9 was validated in ~6000 patients prior to clinical adoption. It has now been used in millions of patients in clinical settings. The PHQ-9 has become a standard measurement tool that PCPs use and the new 2017 Medicare reimbursement guidelines will require PHQ-9 for assessment of depression.
Each question has a choice of 4 answers, with a score of 0 to 3, and add up to a total score out of 27
The higher the score, the greater the likelihood and severity of major depression
In clinical trials with 6,000 patients, it was proven to have high validity
A score of 10 or above has a sensitivity of 88% and specificity of 88% for major depression





Google partners with VA, National Alliance on Mental Illness to offer PTSD screenin
By Dave Muoio
December 05, 2017
SHARE 42

When mobile users perform a Google search for PTSD or a related query on their mobile device, the search engine will now automatically of           

The effort — a partnership between Google, the Na

http://www.mobihealthnews.com/content/dave-muoio


We perform a vehicular census of 200 cities in the United States using 50 million Google Street 
View images. 

Timnit Gebru et al. PNAS doi:10.1073/pnas.1700035114

©2017 by  National Academy of Sciences
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We perform a vehicular census of 200 cities in the United States using 50 million Google Street View images. In each image, we detect cars with computer vision algorithms based on DPM and count an estimated 22 million cars. We then use CNN to categorize the detected vehicles into one of 2,657 classes of cars. For each type of car, we have metadata such as the make, model, year, body type, and price of the car in 2012. Images courtesy of Google Maps/Google Earth.



Actual and inferred voting patterns. 

Timnit Gebru et al. PNAS doi:10.1073/pnas.1700035114

©2017 by  National Academy of Sciences

Presenter
Presentation Notes
Actual and inferred voting patterns. A, i and ii map the actual and predicted percentage of people who voted for Barack Obama in the 2008 presidential election (r = 0.74). iii maps the ratio of detected pickup trucks to sedans in the 165 cities in our test set. As can be seen from the map, the ratio is very low in Democratic cities such as those in the East Coast and high in Republican cities such as those in Texas and Wyoming. (B) Shows actual vs. predicted voter affiliations for various cities in our test set at the precinct level using our full model. Democratic precincts are shown in blue, and Republican precincts are shown in red. Our model correctly classifies Casper, WY as a Republican city and Los Angeles, CA as a Democratic city. We accurately predict that Milwaukee, WI is a Democratic city except for a few Republican precincts in the southern, western, and northeastern borders of the city.









The Doctor and the Computer
In summary, the Seattle project represents an implementation of 
an approach that illustrates how doctors and patients can gain 
from carefully collected and computerized clinical experience. 
Predictions were that many such projects would be flourishing by 
1980. The time course has been slower because of the difficulty of 
characterizing the complexity of chronic illness rather than 
because of problems with computer technology. In the future, 
data banks will provide a reference library for each patient with 
chronic disease. Proper interpretation and use of computerized 
data will depend as much on wise doctors as any other source of 
data in the past.
ROBERT M, CALIFF, MD
ROBERT A. ROSATI, MD
Cardiovascular Division, Department of Medicine
Duke University Medical Center
Durham, North Carolina
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