


Scripps’ Dr. Eric Topol predicting smartphones were going to 
revolutionize medicine

“Topol explained that the appeal of digital health lies in highly 
personalized medicine, delivered via the smartphone… 

‘Well, you know what is going to be different is that smartphone 
is going to be a conduit of data and information about your 
health, about your medical essence, like you never had before,’ 
he said.”

A Clear Path for Digital Medicine

2013



Explosion of Digital Health Technologies



Identifying Standards and Other Guidelines for Digital Measures

Bringing together experts in the field to help develop appropriate 
guidance to address the new frontier of leveraging digital measures. 



New capabilities have also transformed the way we can 
conduct research and clinical trials

2015



Applying Behavioral Science to Clinical Research

2016



Bringing Digital Research to Precision Medicine

2016

President Obama convenes a roundtable to help kickoff the 
White House Precision Medicine Initiative that later became 
the All of Us Research Program.

Scripps receives a $200M NIH 
award to serve as The Participant 
Center for All of Us 



Implementing scalable, participant-centric health research

1. Education & research training

2. Research infrastructure & operations

3. Scripps Research

• Inclusive
• Broad & longitudinal data
• Democratizing access



The Participant Center Mission

Making it as easy as possible for interested individuals 
living anywhere in the US to join and remain 
enthusiastic participants in the All of Us Research 
Program.



All of Us Participant Center Partners
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To enable participation by anyone anywhere…
…we re-engineered the research participation experience to center on the participant.

Research 
Participant

Share & visualize data at home

Support throughout Learn & join online

Accessible biosample options



Contribute data 
and/or 

biosamples

Receive 
updates on 
research

Invitations to 
substudies –

e.g. with Fitbits

Receive 
personalized 

health 
information –
e.g. genomic 

results

Invitation to 
share more 

about yourself

Longitudinal engagement
Building a mutually beneficial relationship is essential to 
sustain a 10+ year commitment



Innovating throughout the participant journey

Innovation focus areas:

Enrollment Engagement & 
retention

Sample collection Sensor, EHR & 
other data 
collection



Well on our way to recruiting 1 million individuals who reflect the diversity of the US

442,000+
Participants

264,000+
Electronic Health 

Records

332,000+
Shared Biosamples

1,000+
Researchers

900+
Research Studies 

Data from researchallofus.org



Representing the historically underrepresented

Over 50% of participants are from racial/ethnic groups that have been historically underrepresented in medical research

Over 80% of participants are from groups that have been historically underrepresented in medical research.

22.3%

of All of Us 
core participants

Black and African Americans

13.4%

of the U.S. 
population

(Source: U.S. Census)

of clinical trial 
participants

(Source: FDA)

5% 17.4%

of All of Us 
core participants

Hispanic or Latino Origin

18.1%

of the U.S. 
population

(Source: U.S. Census)

of clinical trial 
participants

(Source: FDA)

1%



Partnering with participants

Consulting a diverse group of 20+ advisors helps keep our efforts inclusive 

To learn more about participating in the All of Us Research Program, visit go.joinallofus.org



Transforming Clinical Research
A New Paradigm in Direct-to-Participant Research



E.g., partnering with 1,000 participants—500 people with 
type 2 diabetes, and 500 without—to understand 
individual level glycemic response. 

HbA1c microbiome

biometrics
glucose 

response
nutritional 

intake

genomics

Enabling Studies with Robust, Deep Data Capture

2020



October 2021

First paper published 
in fewer than 
7 months from launch

July September

And with Unprecedented Speed and Scale

MarchFebruary

2020

July 

Over 35,000 
participants 
enrolled in first 
4 months 

Concept to 
Nationwide 
Launch 
in 4 weeks 



Study Name 
Parameters 

Analyzed 

Wearable 
Device(s) 
Included 

Study Population 

Key Finding Overall 
Number 
COVID+ 

Individual-level Viral Illness and COVID-19 Detection 

TemPredict37 

Skin temp, 
heart rate, 
respiratory 
rate, HRV 

Oura ring 
sensor device 

50 50 
Peripheral temperature elevations can be captured 
by wearable devices and correlate with self-
reported fever.   

Stanford 
consumer 
smartwatches
35 

Heart rate, 
sleep, and 

activity 

Fitbit, Apple 
Watch, 
Garmin 

devices, and 
other  

5,262 32 

81% of COVID-19 cases had changes in their heart 
rate, steps or sleep. Retrospectively, 63% of COVID-
19 cases could be detected pre-symptoms onset 
using extreme elevations in RHR. 

Fitbit Study36 

Heart rate, 
activity, 

respiration 
rate, HRV, sleep 

Fitbit devices 187,573 
2,745 (PCR) and 
1117 (serology) 

Physiological data could predict illness on a specific 
day with an AUC of 0.77 

DETECT25 
RHR, sleep and 

activity 

Data from 
Fitbits and any 

devices 
connected 

with HealthKit 
or GoogleFit 

30,529 54 

Wearable sensors data can significantly improve 
symptom only based models to distinguish COVID-
19 positive verses negative symptomatic infections 
(AUC=0.80) 

Whoop 
system53 

Respiratory 
rate, RHR, HRV 

WHOOP; 
wrist-worn 

strap 
271 81 

Model identified 20% of COVID-19 positive cases in 
2 days prior to symptom onset and 80% of positive 
cases by third day of symptoms  

Evidation38 
RHR, activity, 

and sleep  
Fitbit devices 6,926 230 

Wearable device data showed similar magnitudes 
in daily changes of steps and heart rate 
measurements for both flu and COVID-19 cohorts 

Population-Level Viral illness and COVID-19 Detection 

Scripps’ Fitbit 
study54 

RHR and sleep Fitbit devices 47,249 N/A 

The weekly proportion of users with anomalous 
Fitbit data significantly improved models using CDC 
ILI data from 3 weeks prior to predict current ILI at 
the state level (r=0.84- 0.97) in the US 

Kinsa29,31 temperature 
Kinsa smart 

thermometers 
1,321 

counties 
N/A 

Fever anomalies are significantly correlated (r=0.54, 
0.55) with COVID-19 case counts at the county and 
state level, respectively, and with national ILI 
activity (r>0.95) in the US 

Corona Data 
Donation 
App27  

RHR and 
activity  

Wearable 
fitness devices 

535,298* N/A 
Sensor data may predict fever anomalies in 
Germany 

Huami Device 
Users26 

Heart rate and 
sleep  

Huami device  1.3 million N/A 
Physiological anomaly rate correlates with COVID-
19 case counts in Chinese cities (average ρ=0.68)  

 

Global Impact of Our COVID-19 Research



Long COVID (published July 2021)



Long COVID Wearable Study
An effort to help the millions of individuals with 
Long COVID better manage their symptoms



Scale
• An estimated 17M individuals in 

the US

• Estimated over 70M individuals
worldwide

• And growing every day…

Scope
• Over 200 symptoms

• Affecting 10 organ systems

• 22% cannot work; an 
additional 45% work at a 
reduced capacity

The massive scale & scope of Long COVID

References:
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00299-6/fulltext
https://www.medrxiv.org/content/10.1101/2021.11.15.21266377v1

Scale Scope

https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00299-6/fulltext
https://www.medrxiv.org/content/10.1101/2021.11.15.21266377v1


Our collaborators

With insufficient medical support, patients turn to each other

…and many more



Every Monday my symptoms 
were the strongest. Why? 

The most helpful thing I learned from other Long COVID patients

How to manage symptoms

Post-exertional malaise 
(PEM)

Reference:
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00299-6/fulltext

https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00299-6/fulltext


How can we avoid PEM?

Pacing.

The most helpful thing I learned from other Long COVID patients

How to manage symptoms using a wrist-worn wearable

We aim to teach participants 
how to use wearable devices 
to pace & lessen the severity 
of their symptoms.



What do we hope to show?

Have fewer
relapses

1
Have less severe 
relapses

2
Possibly recover
from Long COVID

3

We hypothesize that with a Garmin device and advice about how to use it to pace participants will…



• 86% found the study helpful for symptom management

• Of the 86% who experienced a “relapse” or worsening of symptoms, 83% said the study reduced the severity and/or 
duration.

Early feedback from Long COVID patients

"Through this wearables study...I have 
made adjustments and accommodations in 
my lifestyle, empowering me to care for 
myself in a more proactive way."

- Heather-Elizabeth Brown

“Doctors don't know much about 
Long COVID…We are feeling 
alone, and any information 
would be great.”

- Estela Mata

"My participation...has greatly 
helped in managing the fatigue, 
along with many other things."

- Diago Walker



Current collaborators:

Next steps: secure study funding & launch

To learn more & sign up for updates, visit:

longcovid.scripps.edu

https://longcovid.scripps.edu/


Upcoming Areas of Focus
What’s Next for the Center



Lightweight, foundational protocol Layered, targeted sub-studies

Baseline biometrics 
Symptom capture
Vaccination status
COVID-19 test results
EHR data (optional)

At-home COVID-19 testing
Acoustic signaling
Personalized biometric 
triggers 
Long COVID

Scalable model developed to enable dozens of studies on each platform



The Scripps Digital Trial Center: Looking Ahead

detect.scripps.edu powermom.scripps.edu progress.scripps.edu go.joinallofus.org

Infectious 
Diseases

Maternal
Health

Precision 
Nutrition

Sleep
Medicine

Precision 
Medicine

refresh.scripps.edu
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