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A Digital, Pragmatic, Direct-to-
Participant Clinical Trial for Identifying 

Undiagnosed Atrial Fibrillation in a 
Large Health Plan Population
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• ~6.5M people OptumLabs

• Mean age 62.7 years

• Mean f/u 2.6 years

• 139,511 with new dx of AF (2.15%)

• ~7,407 of individuals with a stroke also 

had a new dx of AF (5.31% of all 

individuals with AF).

• 56% of people with a stroke and AF 

had their AF diagnosed in the 

days/weeks surrounding their stroke  

Yao X. American Heart J 2018;199:137–143
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• Only 1.7% of eligible 
patients are enrolled in 
clinical trials

• < 1/3 of RCTs meet their 
original recruitment 
targets.

• 88% of US adults use 
the internet and 77% 
own a smartphone

https://doi.org/10.1186/1745-6215-7-9


High-Level Objective
In the context of a digital clinical trial, 

determine if participant-generated data can 
improve the identification of AF relative to 

routine care.

mHealth Screening To Prevent Strokes



Design Principles

•Make it as easy as possible for eligible people to 
participate in all aspects.

•No geographic limitations to enrollment

•100% digital interactions with all participants as a 
primary focus

•All of a participant’s information will be returned to 
them.



Overview

Members



Population to be Based on Database Population Risk Factors



Inclusion Criteria Exclusion Criteria

Age ≥ 75 years old, OR 
History of AF (fibrillation or flutter) or atrial 

tachycardia

Males age >55, females >65 AND Chronic Anticoagulation

Prior CVA, OR Implantable Pacemaker or Defibrillator

Heart Failure Diagnosis, OR Metastatic Cancer

Diagnosis of Diabetes and HTN, OR End Stage Renal Disease

Mitral Valve Disease, OR Moderate or Greater Dementia

Left Ventricular Hypertrophy, OR Hospice Care

Severe O2-Depenedent COPD, OR

Obstructive Sleep Apnea, OR

History of Pulmonary Embolism, OR

History of Myocardial Infarction, OR

Morbid Obesity

Inclusion and Exclusion Criteria





mSToPS Website



Informed Consent



Lessons from a fully digital, direct-to-participant, 
randomized pragmatic trial:  

Our first attempt at 

email-based 

recruitment:

0.07% enrollment rate 
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Subject Line Testing 

Email Body Testing 
Reminder Email Testing 

Our final attempt with a 5 

piece* redesigned 

campaign:

9.3% enrollment rate 

*3 emails and 2 direct mail pieces 

Eventually Achieved an ~20-fold Increase in 
Response Rate



Recruitment Success: 
Designing a Learning System That Allowed Ongoing Refinement and Improvement
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359,161 Aetna 

members meeting 

eligibility criteria

1,364 randomized to 

immediate monitoring

R

1,291 randomized to 

delayed monitoring

456 never wore  a 

patch

457 never wore  a 

patch

2,655 consented & 

confirmed eligible

52,553  invited by email
50,000 invited by direct 

mail

908 actively 

monitored



359,161 Aetna 

members meeting 

eligibility criteria

1,364 randomized to 

immediate monitoring
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1,291 randomized to 

delayed monitoring

456 never wore  a 

patch

457 never wore  a 

patch

Primary Endpoint

New Diagnosis of AF after 4 months

2,655 consented & 

confirmed eligible

52,553  invited by email
50,000 invited by direct 

mail

908 actively 

monitored



Immediate
n=1364

Delayed
n=1291 p-value

Age (mean, SD) 73.5 (7.3) 73.1 (7.1) 0.12

% Female 38.2 39.0 0.66

CHA2DS2-VASc (median, Q1-
Q3))

3 (2-4) 3 (2-4) 0.82

Prior Stroke (%) 13.7 14.0 0.82

Heart Failure (%) 5.1 4.6 0.56

Hypertension (%) 77.1 76.8 0.86

Diabetes (%) 38.7 36.5 0.24

Sleep Apnea (%) 24.9 29.0 0.02

Hx of MI (%) 5.5 5.6 0.93

Obesity (%) 17.3 18.4 0.45

Chronic Renal Failure (%) 10.9 9.6 0.29

Baseline Demographics



Primary 4-Month Endpoint – New Diagnosis AF
Definition of Atrial Fibrillation

• > 30 consecutive seconds of AF by ECG. (CEC adjudicated), or

• A new diagnosis of AF through claims data. (A single new ICD9 or ICD10 code) 

OR 8.8

95%CI 3.5-22.4

P<0.0001

For ITT population

OR 9.0   

95%CI 3.6-22.7

P<0.0001



2,655 consented & 

confirmed eligible

1,364 randomized to 

immediate monitoring

456 never wore  a 

patch

1,291 randomized to 

delayed monitoring

457 never wore  a 

patch

R

908 actively 

monitored

834 actively 

monitored

1,738 actively monitored participants with 12 

months follow-up

3,476 matched observational controls with 12 

months follow-up

New Diagnosis of 

AF 12 months

359,161 Aetna members 

meeting eligibility 

criteria
5,310 observational controls 

matched for age, sex and 

CHADS-VASc score 

Primary Endpoint

New Diagnosis of AF after 4 months
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6.3%
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Days Since Randomization

1-Year New Diagnosis of AF

Actively Monitored

Observational, Matched 

Controls

Unadjusted OR 2.8

95%CI 2.1 – 3.7

P<0.0001

Adjusted OR 3.0

95%CI 2.2 – 4.0

P<0.0001



CHA2DS2-VASc Score & New Diagnosis of AF –

Monitored vs Controls



Days to First AF Episode
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Patch 1 Patch 2

• Average patch 

wear time 11.7 

days

• Median time 

until first AF 

detection 2 

days (IQR 1-5)

Characteristics of Sensor-Detected AF



Characteristics of Sensor-Detected AF

AF  Burden (%)
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Median total AF burden 

during monitoring was 0.9%



Characteristics of Sensor-Detected AF
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Duration of longest AF episode

Median duration of 

longest AF episode 

185.5 minutes

• 92.8% > 5 minutes

• 37.7% > 6 hours









Thank you!
To all of the mSToPS participants 

& co-investigators:  Jill Waalen, Alison M. Edwards, Lauren M. Ariniello, 
Rajesh R. Mehta, Gail S. Ebner, Chureen Carter, Katie Baca-Motes,   Elise 

Felicione, Troy Sarich, Eric J. Topol

UL1TR001114



Association between Sub-
clinical AF & Clinical AF

Sub-clinical AF & Stroke

Mahajan R. European Heart Journal (2018) 39, 1407–1415



Participants in the highest quintile of AF GRS were more likely (odds ratio 3.11; p = 0.01) to have had an AF 

event than participants in the lowest quintile after adjusting for clinical factors.


