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eMethods. Supplemental Methods 

Event-related costs 
For clinical events modeled (e.g., ischemic stroke, intracranial hemorrhage, and major 
bleeding), upfront costs were stratified by severity and obtained from the Agency for 
Healthcare Research and Quality (https://hcupnet.ahrq.gov/#setup) as follows: First, we 
extracted separate cost statistics for all International Classification of Diseases, 10th 
revision (ICD-10) diagnosis codes corresponding to the event of interest. Then, we 
sorted the costs in ascending order and divided them into quantiles equal in number to 
the categories of severity (e.g., tertiles for mild/moderate/severe groupings). Within 
each quantile, we utilized the mean hospital cost as the base case cost for the event at 
the corresponding severity level. The lower and upper bounds were set as the minimum 
and maximum cost values observed within the quantile.  

In cases where one has multiple competing event-related costs, either the most 
relevant cost is incurred, or the maximum of the costs is incurred. For example, a 
history of stroke is associated with a maintenance cost associated with chronic post-
stroke care. If a recurrent acute stroke occurs, only the upfront cost corresponding to 
the new stroke is invoked (since it is greater than the maintenance cost associated with 
chronic post-stroke care), with no additional maintenance cost.  
 
Drug/visit costs 
In cases where anticoagulation was stopped due to a history of major bleeding, or in 
accordance with modeled discontinuation rates, we assumed that the monthly drug cost 
would stop accumulating until the treatment regimen was resumed. We also assumed 
that physician visits for acute events (e.g., major bleeding) would also fulfill potential 
maintenance visit requirements. For example, if an individual on anticoagulation has a 
physician visit secondary to an acute bleed, that individual’s next annual physician visit 
for anticoagulation maintenance would be no less than one year after the acute bleed. 
 
Screening costs 
For discrete screening modalities, namely single-lead ECG, 12-lead ECG, pulse 
palpation, and patch monitor, a one-time screening cost was incurred if and only if the 
test was performed.  

For costs associated wrist-worn wearable screening, a one-time upfront cost was 
incurred upon the start of screening (corresponding to initial purchase of the device) and 
an additional cost of replacing the device every five years was applied as long as the 
given strategy called for continued wearable screening. 

For all screening strategies, a one-time nurse visit cost was incurred upon 
screening. Also, for strategies involving a wrist-worn wearable followed by a 
confirmatory patch monitor, an additional nursing visit cost was incurred after an 
abnormal wearable signal for prescription and application of the patch monitor.  

Lastly, a physician visit cost was incurred for all instances where an ultimate 
diagnosis of AF was made (either true or false positive), corresponding to diagnosis 
counseling and prescription of anticoagulation if appropriate (i.e., no history of major 
bleeding). 

https://hcupnet.ahrq.gov/#setup
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Modeling of paroxysmal AF 

Given lack of reliable data regarding the test characteristics of wearable devices for 

detecting paroxysmal AF over longer durations of monitoring (i.e., months to years), we 

modeled the temporal effect of screening via a wearable device as follows: 

We applied literature-based values for the estimated prevalence of paroxysmal AF 

among individuals with screen-detected AF (59%).1–4 We then utilized estimates of the 

average AF burden among individuals with paroxysmal AF (4.5%).4–6 We assumed that 

the average AF burden follows a uniform distribution on the order of days (i.e., an 

individual with an AF burden of 4.5% would be expected, on average, to spend 4.5% of 

each day in AF).  

Then, the probability that an individual will not experience a single AF episode 

over t days is (1-0.045)t. The probability that an individual will experience at least one 

AF episode over t days is the complement, or 1-(1-0.045)t. We then applied the known 

static test characteristics of the wearable device to the probability of observing AF with 

each cycle of simulation (i.e., one month or 30 days). 

For example, an individual with AF wearing a watch for 3 months would have a 

probability of the device being exposed to an AF episode after one cycle of 1-(1-

0.045)30, or 0.749. If this individual is wearing a W-PPG (sensitivity 95.3, specificity 

99.7), they will be diagnosed with AF with probability 0.749 * 0.953, or 0.714 after one 

cycle. As with other screening modalities, if a diagnosis of AF is not made, and the 

screening strategy under evaluation includes continued screening, then the screening 

process will repeat as dictated by the length of the screening interval being evaluated. 

In this case of 3-month screening, screening would continue for three cycles, with a 

probability of being diagnosed with AF of 0.714 after each cycle, and the overall 

probability of being diagnosed with AF of 1-(1-0.714)3 or 0.977. 

Although the data provided by a recent study by Diedrichsen et al. are insufficient 

to primarily inform test characteristics over the necessary durations required to model 

wearable screening approaches, we were able to validate that our approach described 

above resulted in comparable estimates of sensitivity for paroxysmal AF at 30 days, 

after allowance for the uncertainty in AF burden, which we modeled in probabilistic 

sensitivity analyses (Table A).7 

 

eMethods Table A. Probability of AF episode with 30 days of monitoring 

 
Method AF burden value Probability 

AF model (lower bound) 0.011 0.282 

AF model (base) 0.045 0.749 

AF model (upper bound) 0.17 0.996 

Diedrichsen et al.7 - 0.34 
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Sensitivity analysis assumptions 
In cases where uncertainty in model parameters could not be estimated based on the 
available published literature, we varied point estimates by +/- 20% when performing 
both one-way and probabilistic sensitivity analyses.  
 
Simulation size determination  
To determine sufficient cohort size for base case simulation taking into account first-
order uncertainty (i.e., Monte Carlo error), we followed the guidelines provided by the 
ISPOR-SMDM Modeling Good Research Practices Task Force Working Group-6.8 
Specifically, we tested results at increasing sample size from 10 million to 50 million and 
noted the comparative clinical effectiveness of all 8 screening strategies with respect to 
no screening, i.e., d(QALY), as well as the cost effectiveness results for all 5 cases. We 
report these values in the tables below. At a precision of 0.001 (i.e., 100 QALYs per 
100,000 persons), one can see that d(QALY) is well-stabilized at simulation sizes at or 
above 30 million (Table B). Further, the cost-effectiveness strategy remained the same 
for all simulation sizes and the ICER stabilizes at a precision of $100,000 at or above 30 
million (Table C). As a result, we utilized a simulation size of 30 million for the base 
case analysis.  
 
eMethods Table B. Comparative clinical effectiveness across various simulation size 
  

    d(QALY) at a given simulation cohort size (million) 

Rank PP 12L PPG 1L PM Freq 50 40 30 20 10 

1   X X X life 0.00933 0.00961 0.00957 0.00907 0.01068 

2 X X X X X life 0.00854 0.00892 0.00866 0.00869 0.01068 

3  X X X X life 0.00562 0.00586 0.00596 0.00591 0.00720 

4   X  X life 0.00536 0.00551 0.00561 0.00531 0.00632 

5 X X X  X life 0.00490 0.00486 0.00486 0.00405 0.00630 

6  X X  X life 0.00220 0.00253 0.00226 0.00161 0.00203 

7 X X    once 0.00049 0.00077 0.00093 0.00027 0.00089 

8  X    once -0.0016 -0.0013 -0.0012 -0.0013 -0.0020 

 
eMethods Table C. Cost-effectiveness results across various simulation size 
 

  

PP 12L PPG 1L PM Freq QALY cost ICER 

50 million 

X X    once 7.09192 30174 Reference 

  X X X life 7.10076 30666 55622 

40 million 

X X    once 7.09220 30167 Reference 

  X X X life 7.10104 30670 56833 

30 million 

X X    once 7.09249 30169 Reference 

  X X X life 7.10113 30669 57882 

20 million 
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X X    once 7.09257 30180 Reference 

  X X X life 7.10137 30675 56273 

10 million 

X X    once 7.09159 30192 Reference 

  X X X life 7.10138 30665 48325 
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eTable 1. Disease Incidence (per 1000 Person-Years) 

Incidence of clinically recognized AF  

 < 55 years 55 to 64 years 65 to 74 years 75 to 84 years ≥ 85 years References 

Male 0.62 (0.62-0.76)  4.34 (4.31-4.56) 12.91 (9.24-14.33) 24.52 (19.80-26.31) 39.66 (15.69-46.81) 9 

Female 0.19 (0.19-0.21)  2.16 (1.10-3.709) 6.79 (5.91-7.659) 17.14 (14.409-17.69) 27.69 (11.99-28.67)  

 

Incidence of stroke (for no AF and no treatment group) 

 < 35 years 35 to 44 years 45 to 54 years 55 to 64 years 65 to 74 years 75 to 84 years ≥ 85 years References 

Male  0.03 (0-0.19) 0.27 (0.07-0.81) 0.73 (0.33-1.38) 1.77 (1.03-2.84) 6.46 (4.70-8.68) 9.42 (6.56-13.10) 19.72 (11.49-31.58) 10 

Female 0.06 (0-0.25) 0.16 (0.02-0.57) 0.54 (0.05-1.17) 1.75 (1.00-2.84) 4.08 (2.71-5.89) 10.51 (7.89-13.71) 15.08 (10.17-21.52)  

  

Incidence of stroke (for AF and no treatment group) 

CHA2DS2-VASc Score Base Lower Upper References 

0 2   11 

1 6    

2 25    

3 37    

4 55    

5 84    

6 114    

7 131    

8 126    

9 144    

  

Incidence of intracranial hemorrhage 

 Base Lower Upper References 

No treatment (converted from probability at 7.4y) 0.81   12 

Aspirin 0.95 0.9512 4 12,13 

Warfarin 7.8 (WA) 3.314 8.515 14–17 

DOAC 3.99 (WA) 3.314 5.017 14–17 
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OAC+aspirin 16.0   18 

 

Incidence of major hemorrhage 

 Base Lower Upper References 

No treatment 1.6419 0.467 1.64 19,20 

Aspirin 2.3119 1.9219 8.021 19,21 

Warfarin 31.2 (WA) 16.914 34.315 14–17 

DOAC 29.0 (WA) 9.614 36.017 14–17 

OAC+aspirin 43.0   18 

  

Incidence of clinically relevant non-major hemorrhage 

 Base Lower Upper References 

No treatment 2.9 (A) 2.222 3.623 22,23 

Aspirin (converted from probability at 2.3y) 5.61   24 

Warfarin 107.1 (WA) 101.515 114.017 15,17 

DOAC 102.2 (WA) 86.7 118.0 15,17 

OAC+aspirin (HR versus warfarin) 1.19 0.36 4.17 18 
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eTable 2. Comorbidity Prevalence/Incidence (per 1000 Person-Years) 

Incidence of heart failure 

 55-64 years 65-69 years 70-74 years 75-79 years 80-84 years ≥85 years References 

Male 3.9 (3.9-11.2)25 7.4 (6.4-8.5) 10.8 (9.2-12.5) 16.9 (14.3-19.5) 29.4 (24.1-34.8) 45.6 (35.3-55.8) 25,26 

Female 2.7 (2.7-8.2)25 5.1 (4.3-5.9) 10.2 (8.8-11.6) 14.4 (12.3-16.5) 23.2 (19.5-26.8) 41.1 (34.8-47.4)  

Defined using presence of Framingham heart failure criteria27 

 

Prevalence of heart failure 

 20-39 years 40-59 years 60-79 years ≥80 years References 

Male 0.3 1.2 6.9 12.8 25 

Female 0.2 1.7 4.8 12.0 

Defined using NHANES 2013-2016 health interviews. Heart failure was considered present if a person reported “yes” to being told by a 
healthcare professional that he or she had heart failure. 

 

Incidence of hypertension 

 20-29 years 30-39 years 40-49 years 50-59 years 60-69 years 70-79 years References 

Male 8.15 (5.5-10.0) 16.6 (1.3-75.0) 21.9 (3.9-71.0) 23.6 (8.7-91.0) 28.0 (10.2-88.6) 31.1 28 

Female 3.3 (2.0-4.6) 7.7 (6.8-33.0) 18.0 (16.1-57.0) 24.9 (32.4-66.0) 34.7 (42.6-95.8) 42.8 

Defined using systolic blood pressure  160mmHg or diastolic blood pressure  95mmHg on two consecutive measurements, or use of anti-hypertensive 
medication 

 

Prevalence of hypertension 

 20-34 years 35-44 years 45-54 years 55-64 years 65-74 years ≥75 years References 

Male 25.7 42.5 56.3 66.4 70.8 80.0 25 

Female 13.0 31.6 49.7 64.9 77.8 85.6 

Defined using NHANES 2013-2016 blood pressure measurements and health interviews. Hypertension was considered present if a person had 

systolic blood pressure  130mmHg or diastolic blood pressure  80mmHg, reported “yes” to taking anti-hypertensive medication, or reported 
“yes” to being told by a healthcare professional that he or she had hypertension on at least two occasions. 

  

Incidence of diabetes 

 ≥20 years References 
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Male 4.15 (4.15-6.15) 29 

Female 2.70 (2.70-6.79) 

Defined as fasting glucose  126 mg/dL, 2-hour post-challenge glucose  200 mg/dL, random glucose  200 mg/dL with presence of hyperglycemia 

symptoms, hemoglobin a1c  6.5% 

 

Prevalence of diabetes 

 ≥20 years References 

Male 15.5 25 

Female 11.7 

Defined as fasting glucose  126 mg/dL, 2-hour post-challenge glucose  200 mg/dL, hemoglobin a1c  6.5%, or use of anti-glycemic medications 

 

Incidence of myocardial infarction (MI) 

 35-44 years 45-54 years 55-64 years 65-74 years ≥ 75 years References 

Male  0.79 (0.79-2.35) 2.14 (2.14-4.01) 3.82 (3.82-7.05) 7.26 (7.26-10.67) 9.39 (9.39-15.9) 25 

Female 0.27 (0.27-1.05) 0.99 (0.99-2.70) 2.10 (2.10-4.35) 3.69 (3.69-7.70) 8.53 (8.53-12.0)  

Defined using the Atherosclerosis Risk in Communities Study acute myocardial infarction surveillance definition30 

 

Prevalence of MI 

 20-39 years 40-59 years 60-79 years ≥ 80 years References 

Male  0.1 2.8 11.5 17.3 25 

Female 0.4 2.1 4.2 12.7 

Defined using NHANES 2013-2016 health interviews. Myocardial infarction was considered present if a person reported “yes” to being told by a healthcare 
professional that he or she ever had a heart attack or myocardial infarction. 

 

Incidence of peripheral arterial disease (PAD) 

 50-59 years 60-69 years 70-79 years ≥ 80 years References 

Overall  1.0 2.0 2.8 3.5 31 

Female (vs. Male) Relative risk/incidence ratio: 0.538  

Defined using presence of Read diagnosis codes indicative of a symptomatic PAD diagnosis or related revascularization procedures 
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Prevalence of PAD 

 40-49 years 50-59 years 60-69 years 70-79 years ≥ 80 years References 

Male  1.4 (0.2-2.6) 1.9 (0.9-5.0) 5.4 (3.5-13.2) 9.2 (9.2-24.4) 22.6 (21.5-59.0) 25 

Female 1.9 (0-3.0) 4.3 (0.4-4.3) 5.1 (0.7-8.9) 7.9 (6.9-20.0) 18.2 (18.2-35.1) 

Defined using ankle-brachial index < 0.9 or previous revascularization for PAD 

 

Incidence of coronary disease (including both MI and non-MI CAD) 

 35-54 years 55-69 years ≥70 years References 

Male  2.06 6.33 15.5 32 

Female 0.57 2.82 9.52 

Defined using International Classification of Diseases, 9th revision (ICD-9) and ICD, 10th revision (ICD-10) codes: 410-414, I21-I25 applied to 
hospital admission data and cause of death register 

 

Prevalence of coronary disease 

 20-39 years 40-59 years 60-79 years ≥ 80 years References 

Male  0.5 6.1 19.7 31.0 25 

Female 1.0 6.2 12.6 25.4 

Defined using NHANES 2013-2016 health interviews. Coronary heart disease was considered present if a person reported “yes” to being told by a healthcare 
professional that he or she had coronary heart disease, angina or angina pectoris, heart attack, or myocardial infarction. Those who answered “no” but were 
diagnosed with angina based on the Rose questionnaire were also included. 

 
Conditional prevalence 

Condition Value References 

Prevalence (PAD | non-MI CAD) 0.141 33 

Prevalence (PAD | MI) 0.048 34–36 

Prevalence (PAD | no CAD) 0.0090   

Prevalence (non-MI CAD | PAD) 0.109 38 

Prevalence (MI | PAD) 0.182 38 
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eTable 3. Disease Recurrence Rates (Monthly Probabilities) 

 Base Lower Upper References 

Ischemic stroke 

No treatment 

First year 0.0115 0.00874 0.0144 39 

Subsequent years 0.00348 0.00141 0.00668 39 

Aspirin 

First year 0.009   Use RR 

Subsequent years 0.003   Use RR 

OAC (with or without aspirin) 

First year 0.004   Use RR 

Subsequent years 0.001   Use RR 

Intracranial hemorrhage 

First year 0.0135   40 

Subsequent years Baseline 
incidence 
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eTable 4. Disease-Related Mortality (Monthly Probabilities) 
 Base Lower Upper References 

Ischemic stroke (30-day, AF) 

Mild 0.01   41 

Moderate 0.13   41 

Severe 0.39   41 

Ischemic stroke (first year among 30-day survivors, no AF) 

Mild 0   Assumption 

Moderate-severe Use RR    

Ischemic stroke (first year among 30-day survivors, AF) 

Mild 0   Assumption 

Moderate-severe 0.026   42 

Ischemic stroke (subsequent years among 1-year survivors, no AF) 

 Base Lower Upper References 

Mild 0   Assumption 

Moderate-severe Use RR    

Ischemic stroke (subsequent years among 1-year survivors, AF) 

Mild 0   Assumption 

Moderate-severe 0.0077   42 

 

Relative risk of ischemic stroke mortality (AF versus no AF) 1.63 1.25 2.00 42,43 

 

Intracranial hemorrhage (disabling) 

30-day probability of death (aspirin or no treatment)  0.35 0.332 0.374 44 

Odds ratio for death at 30 days (OAC or OAC+aspirin) 3 1.9 4.7 45 

First and Subsequent years among 30-day survivors 0.01575   46 

 

Major hemorrhage 

No treatment 0.091   47 

Aspirin  0.078   47 

Warfarin 0.14 0.112 0.206 48 
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DOAC 0.082 0.068 0.104 14,15,17 

OAC+Aspirin 0.11   Assumption 
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eTable 5. Severity Measures 
 Base Lower Upper References 

Ischemic Stroke 

No AF, No Treatment 

Proportion of ischemic strokes that are mild (mRS 0-2) 0.47 0.375 0.575 49 

Proportion of ischemic strokes that are moderate (mRS 3-4) 0.405 0.3 0.5 49 

Proportion of ischemic strokes that are severe or fatal (mRS 5-6) 0.125 0.07 0.16 49 

 

AF, No Treatment 

 Base Lower Upper References 

Proportion of ischemic strokes that are mild (mRS 0-2) 0.363 0.3 0.45 49 

Proportion of ischemic strokes that are moderate (mRS 3-4) 0.364   49 

Proportion of ischemic strokes that are severe or fatal (mRS 5-6) 0.273   49 

 

AF, on OAC 

Proportion of ischemic strokes that are mild (mRS 0-2) 0.47   41 

Proportion of ischemic strokes that are moderate (mRS 3-4) 0.42   41 

Proportion of ischemic strokes that are severe or fatal (mRS 5-6) 0.11   41 

 

Intracranial hemorrhage 

Proportion of intracranial hemorrhages that are nondisabling 0.26 0.12 0.39 44 
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eTable 6. Utilities 
 
 Base Lower Upper References 

Atrial Fibrillation 

Asymptomatic* 0.954   50 

Symptomatic 0.81 0.68 0.91 51 

Ischemic stroke 

 Base Lower Upper References 

Mild stroke (mRS 0-2) 0.89 0.80 0.93 49 

Moderate stroke (mRS 3-4, first year) 0.67 0.56 0.71 49 

Moderate stroke (mRS 3-4, subsequent years) 0.71 0.67 0.80 49 

Severe or fatal stroke (mRS 5-6, first year) 0.30 0.20 0.40 49 

Severe stroke (mRS 5, subsequent years) 0.48 0.30 0.60 49 

Intracranial hemorrhage 

Nondisabling  0.89   49 

Disabling (first year) 0.42   49 

Disabling (subsequent years) 0.55   49 

Major bleeding 

1 month 0.8   49 

Therapeutics (while receiving) 

Warfarin 0.987 0.953 1.0 52 

Novel oral anticoagulants 0.994 0.993 0.996 53 

Aspirin 0.998 0.994 1 52 

*Proportion of AF that is asymptomatic estimated to be 12%54 
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eTable 7. Costs 
 

Treatment-related cost 

 Base Range Reference 

Warfarin drug cost (monthly) 15.4 10.4-68.4 55 

Warfarin INR testing (monthly) 7.9 2.6-15.8 55 

MD visit (annual) 76.2 52.3-83.2  

NOAC 

NOAC Drug cost (monthly) 289.0 148.6-399.5 55 

OAC Drug cost (monthly) Weighted average of Warfarin and NOAC drug cost 

OAC INR testing (monthly) Warfarin INR testing cost scaled by proportion taking warfarin 

MD visit (annual) 76.2 52.3-83.2 56 

 

Ischemic stroke (IS)-related cost 

Upfront (first month) 

Mild IS (mRS 0-2) 11917 10712-15000 57 

Moderate IS (mRS 3-4) 17885 15009-19120 57 

Severe IS (mRS 5-6) 22648 19442-32360 57 

Maintenance (starting from 2nd month, monthly) 

Mild IS (mRS 0-2) 650 570-729 58 

Moderate IS (mRS 3-4) 2355 1247-3463 58 

Severe IS (mRS 5-6) 4824 2355-7292 58 

 

Intracranial hemorrhage (ICH)-related cost 

Upfront (first month) 

Non-disabling ICH 24961 16646-37163 57 

Disabling ICH 78897 53526,116485 57 

Maintenance (starting from 2nd month, monthly) 

Non-disabling ICH 1746 1397-2095 
(+/20%) 

58 

Disabling ICH 3127 2502-3752 
(+/10%) 

58 

 

Major bleed-related cost 

Upfront (first month) 11801 6703,45612 57 
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Minor bleed-related cost 

Upfront (first month) 148.3 113.7-162.1 56 

Screening-related cost 

PP 0.78 0.31-0.85 56 

1-lead ECG 14.7 12.5-14.7 59 

12-lead ECG 17.3 17.3-32 56 

PM 159 159-199 60 

watch 232.5   

MD visit (at confirmatory) 76.2 52.3-83.2 56 

RN visit (at initial and transition from watch to PM) 23.5 9.4-25.6 56 

INR = International Normalized Ratio; IS = ischemic stroke; ICH = intracranial hemorrhage; NOAC = novel oral anticoagulant; OAC = oral 
anticoagulant; mRS = modified Rankin score. All costs have been adjusted to 2020 US dollars.61,62  
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eTable 8. Summary of Parameters Included in Sensitivity Analyses 
 

Parameter Included in 
one-way 
sensitivity 
analysis 

Included in 
probability 
sensitivity 
analysis (PSA) 

Distribution(s)  
utilized in PSA 

Incidence rates 

Atrial fibrillation  X Log-normal, beta 

Ischemic stroke (AF) X X Log-normal, beta 

Ischemic stroke (non-AF)  X Log-normal, beta 

Intracranial hemorrhage X X Log-normal, beta 

Major hemorrhage X X Log-normal, beta 

Recurrent stroke  X Log-normal, beta 

Mortality    

Ischemic stroke X X Beta 

Intracranial hemorrhage X X Beta 

Major hemorrhage  X Beta 

Severity 

Ischemic stroke  X Beta 

Intracranial hemorrhage  X Beta 

Other clinical factors 

Proportion of AF that is undiagnosed X X Beta 

Proportion of AF that is persistent X X Beta 

Average AF burden in paroxysmal AF X X Beta 

Proportion of OAC that is DOAC X X Beta 

OAC discontinuation rate X X Beta 

Patch monitor adherence X X Triangular 

Effect of OAC on ischemic stroke  X X Beta 

Test characteristics 

Pulse palpation X X Beta 

Single-lead ECG X X Beta 

Patch monitor X X Beta, Triangular 

12-lead ECG X X Beta 

Smart watch/band PPG X X Beta 

Smart watch/band ECG X X Beta 

Utilities 

AF X X Beta 

Ischemic stroke  X Beta 

OAC  X Beta 

Aspirin  X Beta 

Costs 

Drug-related cost X X Gamma 

MD visit cost X X Gamma 

RN visit cost X X Gamma 

Ischemic stroke-related cost X X Gamma 

Intracranial hemorrhage-related cost X X Gamma 

Major bleed-related cost X X Gamma 

Pulse palpation cost X X Gamma 

Single-lead ECG cost X X Triangular 

12-lead ECG cost X X Gamma 

Patch monitor cost X X Triangular 
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eTable 9. Summary of Costs Associated With Each Screening Strategy 

Strategy 

Screening 
Cost ($) 

Treatment 
Cost ($) 

Bleeding-related 
Cost ($) 

Stroke-related 
Cost ($) 

Overall Cost ($) 
 

PP 12L PPG 1L PM freq 

X X    Once  45.00 1,197.90 2,748.80 26,190.60 30,182.30 

  X X X Life  614.40 1,216.10 2,807.00 26,044.90 30,682.50 

No screening 19.20 1,131.80 2,702.90 26,370.90 30,224.80 

 X    Once 57.80 1,272.60 2,794.60 26,160.60 30,285.70 

 X X  X Life  583.30 1,350.50 2,886.00 26,007.70 30,827.50 

X X X  X Life 578.70 1,281.90 2,841.20 26,033.20 30,735.00 

  X  X Life  581.20 1,257.30 2,856.60 26,034.80 30,729.90 

 X X X X Life  616.00 1,310.80 2,836.60 26,008.80 30,772.20 

X X X X X Life  611.90 1,240.40 2,800.50 26,045.40 30,698.20 
Costs presented per simulated individual 

 

  



© 2022 Chen W et al. JAMA Health Forum. 

eTable 10. True and false Positive Rates by Strategy 

Strategy Total number 
of individuals 

with AF 
(millions) 

True AF cases 
detected 
(millions) 

False AF 
diagnoses 

made 
(millions) 

Total AF 
diagnoses 

made 
(millions) 

AF incidence 
rate (per 

1,000 person-
yr) 

AF true 
positive 
rate (%) 

AF false 
positive 
rate (%)* 

PP 12L PPG 1L PM Freq        

  X X X life 10.760 8.768 0.076 8.844 25.592 81.5 0.4 

X X X X X life 10.767 8.793 0.139 8.932 25.588 81.7 0.7 

 X X X X life 10.769 8.831 0.405 9.237 25.581 82.0 2.1 

  X  X life 10.779 8.815 0.275 9.091 25.574 81.8 1.4 

X X X  X life 10.790 8.842 0.337 9.180 25.571 81.9 1.8 

 X X  X life 10.792 8.879 0.601 9.479 25.570 82.3 3.1 

X X    once 10.796 8.533 0.135 8.668 25.593 79.0 0.7 

No screening 10.797 8.230 0.072 8.372 25.597 76.9 0.4 

 X    once 10.793 8.604 0.401 9.006 25.598 79.7 2.1 

*False positive rate in no screening condition attributable to application of patch monitor following stroke events 
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eTable 11. Cost-effectiveness Results for Scenario Analyses  

       
Quality-adjusted 
life-years (QALY) 

 
 

Cost ($) 

 
Incremental Cost-

effectiveness Ratio ($/QALY) 
 

PP 12L PPG 1L PM freq 

Cost of wrist-worn wearable = $150 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10113 30,481 34,583 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09382 30,656 Strongly dominated 

X X X  X Life  7.09642 30,561 Strongly dominated 

  X  X Life  7.09717 30,555 Strongly dominated  

 X X X X Life  7.09752 30,575 Strongly dominated 

X X X X X Life  7.10022 30,499 Strongly dominated 

Cost of wrist-worn wearable = $200 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10113 30,603 48,704 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09382 30,760 Strongly dominated 

X X X  X Life  7.09642 30,657 Strongly dominated 

  X  X Life  7.09717 30,661 Strongly dominated 

 X X X X Life  7.09752 30,695 Strongly dominated 

X X X X X Life  7.10022 30,620 Strongly dominated 

Cost of wrist-worn wearable = $250 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10113 30,725 62,836 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09382 30,864 Strongly dominated 

X X X  X Life  7.09642 30,772 Strongly dominated 

  X  X Life  7.09717 30,767 Strongly dominated 

 X X X X Life  7.09752 30,814 Strongly dominated 

X X X X X Life  7.10022 30,741 Strongly dominated 

Cost of wrist-worn wearable = $300 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10113 30,847 76,956 

No screening 7.09156 30225 Strongly dominated 
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 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09382 30,968 Strongly dominated 

X X X  X Life  7.09642 30,877 Strongly dominated 

  X  X Life  7.09717 30,873 Strongly dominated 

 X X X X Life  7.09752 30,933 Strongly dominated 

X X X X X Life  7.10022 30,862 Strongly dominated 

Daily wear time of wrist-worn wearable = 6 hours 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10128 30,677 56,314 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09363 30,825 Strongly dominated 

X X X  X Life  7.09596 30,733 Strongly dominated 

  X  X Life  7.09714 30,735 Strongly dominated 

 X X X X Life  7.09739 30,765 Strongly dominated 

X X X X X Life  7.10033 30,697 Strongly dominated 

Daily wear time of wrist-worn wearable = 12 hours 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10106 30,678 57,795 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09376 30,826 Strongly dominated 

X X X  X Life  7.09632 30,732 Strongly dominated 

  X  X Life  7.09739 30,732 Strongly dominated 

 X X X X Life  7.09769 30,769 Strongly dominated 

X X X X X Life  7.10066 30,702 Strongly dominated 

Daily wear time of wrist-worn wearable = 24 hours 

X X    Once  7.09249 30,182 Reference  

  X X X Life  7.10092 30,682 59,288 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09386 30,826 Strongly dominated 

X X X  X Life  7.09652 30,735 Strongly dominated 

  X  X Life  7.09725 30,729 Strongly dominated 

 X X X X Life  7.09759 30,776 Strongly dominated 

X X X X X Life  7.10039 30,697 Strongly dominated 

Men 

X X    Once  6.83680 30,778 Reference  

  X X X Life  6.84374 31,197 60,375 
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No screening 6.83538 30,829 Strongly dominated 

 X    Once  6.83545 30,864 Strongly dominated 

 X X  X Life  6.83793 31,344 Strongly dominated 

X X X  X Life  6.83977 31,250 Strongly dominated 

  X  X Life  6.83911 31,236 Strongly dominated 

 X X X X Life  6.84108 31,282 Strongly dominated 

X X X X X Life  6.84333 31,201 Strongly dominated 

Women 

X X    Once  7.34832 29,586 Reference  

  X X X Life  7.35847 30,168 57,340 

No screening 7.34786 29,621 Strongly dominated 

 X    Once  7.34547 29,708 Strongly dominated 

 X X  X Life  7.34980 30,311 Strongly dominated 

X X X  X Life  7.35321 30,219 Strongly dominated 

  X  X Life  7.35521 30,224 Strongly dominated 

 X X X X Life  7.35406 30,263 Strongly dominated 

X X X X X Life  7.35722 30,196 Strongly dominated 

Specificity of W-ECG = 80% 

X X    Once  7.09249 30,182 Reference 

  X X X Life  7.09988 30,698 69,891 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09382 30,828 Strongly dominated 

X X X  X Life  7.09642 30,735 Strongly dominated 

  X  X Life  7.09717 30,730 Strongly dominated 

 X X X X Life  7.09700 30,788 Strongly dominated 

X X X X X Life  7.09977 30,699 Strongly dominated 

Specificity of W-ECG = 85% 

X X    Once  7.09249 30,182 Reference 

  X X X Life  7.10045 30,691 63,945 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09382 30,828 Strongly dominated 

X X X  X Life  7.09642 30,735 Strongly dominated 

  X  X Life  7.09717 30,730 Strongly dominated 

 X X X X Life  7.09730 30,780 Strongly dominated 

X X X X X Life  7.09956 30,699 Strongly dominated 

Specificity of W-PPG = 80% 

X X    Once  7.09249 30,182 Reference 
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  X X X Life  7.10029 30,706 67,203 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.08290 30,915 Strongly dominated 

X X X  X Life  7.08525 30,823 Strongly dominated 

  X  X Life  7.08291 30,861 Strongly dominated 

 X X X X Life  7.09677 30,776 Strongly dominated 

X X X X X Life  7.09904 30,703 Strongly dominated 

Specificity of W-PPG = 85% 

X X    Once  7.09249 30,182 Reference 

  X X X Life  7.10008 30,710 69,489 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.08331 30,908 Strongly dominated 

X X X  X Life  7.08583 30,823 Strongly dominated 

  X  X Life  7.08297 30,877 Strongly dominated 

 X X X X Life  7.09695 30,765 Strongly dominated 

X X X X X Life  7.09903 30,694 Strongly dominated 

Sensitivity of W-PPG = 80% 

X X    Once  7.09249 30,182 Reference 

  X X X Life  7.10115 30,683 57,874 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09383 30,827 Strongly dominated 

X X X  X Life  7.09632 30,734 Strongly dominated 

  X  X Life  7.09738 30,737 Strongly dominated 

 X X X X Life  7.09767 30,770 Strongly dominated 

X X X X X Life  7.10059 30,697 Strongly dominated 

Sensitivity of W-PPG = 85% 

X X    Once  7.09249 30,182 Reference 

  X X X Life  7.1011 30,687 58,602 

No screening 7.09156 30,225 Strongly dominated 

 X    Once  7.09040 30,286 Strongly dominated 

 X X  X Life  7.09379 30,829 Strongly dominated 

X X X  X Life  7.09634 30,734 Strongly dominated 

  X  X Life  7.09736 30,736 Strongly dominated 

 X X X X Life  7.09772 30,774 Strongly dominated 

X X X X X Life  7.10046 30,700 Strongly dominated 

 



© 2022 Chen W et al. JAMA Health Forum. 

eTable 12. One-Way Sensitivity Analysis 
 

 

 

Strategy 

 
No 

screening 
1 2 3 4 5 

 Freq 
 

once life life once life 

 PP 
 

X  X   

 12L 
 

X  X X  

 PPG 
 

 X X  X 

 1L 
 

 X X   

 PM 
 

 X X  X 

Parameter Value 

 

ICER 

baseline  
diagnosis rate 

0.67 
 * 52809       

0.73 
 * 57208       

proportion of AF 
 that is persistent 

0.04 

  

  *  53815       

0.66 
 * 55392       

paroxysmal  
AF burden 

0.011 

 

 * 58523       

0.17 
 * 57796       

proportion of OAC  
that is NOAC  

 (vs. Warfarin) 

0.10 

  

 * 55253       

0.50 
 * 61474       

probability of Warfarin  
discontinuation 

(monthly)  

0.007 

 

 * 59767       

0.042 
 * 71576 57270     

RR of NOAC  
discontinuation 

(vs. Warfarin) 

0.57 

 

 * 56314       

0.84 
 * 58784       

utility of symptomatic 
AF 

0.68 

 

 * 49770       

0.91 
 * 66075       

RR of ischemic stroke   
for AF patients  

(OAC vs. placebo) 

0.23 

 

 * 50594     
 

0.46 
 * 56193       

RR of ischemic stroke   
for non-AF patients  
(OAC vs. placebo) 

0.44 

 

 * 58247       

0.76 
 * 56950       
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Uptake of patch 
monitor 

0.62  
 * 59904    

major bleeding 
incidence rate 
with Warfarin 

16.9  
 * 54938       

34.3  
 * 55721       

major bleeding 
incidence rate 

with NOAC 

9.6  
 * 61361       

36.0  
 * 56563       

ICH incidence rate 
with Warfarin 

3.3   
 * 58086       

8.5  
 * 57438       

ICH incidence rate  
with NOAC 

3.3  
 * 57807       

5.0  
 * 57722       

severe ischemic 
stroke 

30-day all-cause 
mortality 

0.312   
 * 54415       

0.468  
 * 58718       

OR of 30-day all-
cause  

mortality for ICH 
(OAC vs. placebo) 

1.9  
 * 57396       

4.7  
 * 57861       

12L ECG sensitivity 
81.0  

 * 56968       

100.0  
 * 59107       

12L ECG specificity 
76.0  

*   47822       

100.0   
 * 65428  18911  

watch PPG sensitivity 
92.0  

 * 58227       

97.4  
 * 57506       

watch PPG specificity 
89.7  

 * 65890       

100.0  
 *       56610 

watch ECG sensitivity 
76.7  

 * 57617       

98.3  
 * 59815       

watch ECG specificity 
89.6  

 * 59112       

100.0  
 * 58038       

patch monitor 
sensitivity 90.0  

 * 59306       

patch monitor 
specificity 

86.9  
 * 59798       

100.0  
 * 57450       

16.0  
 * 50504       
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pulse palpation 
sensitivity 100.0  

 * 59893       

pulse palpation 
specificity 

65.0  
 * 49937       

91.0  
 *  57383    

RR of ischemic stroke 
(paroxysmal vs.  
persistent AF) 

0.01  
 *       

1.00  
 * 50746       

RR of ischemic stroke 
for AF patients  

(aspirin vs. placebo) 

0.65  
 * 56637       

0.94   
 * 56017      

Warfarin monthly  
drug cost 

10.4  
 * 57817       

68.4  
 * 58687       

INR testing cost 
2.6  

 * 57813       

15.8  
 * 58010       

MD visit cost 
53.2  

 * 57845       

83.2  
 * 57906       

NOAC monthly 
drug cost 

148.6   
 * 57084       

399.5  
 * 58527       

minor ischemic stroke 
upfront cost 

10712  
 * 57985       

15000  
 * 57672       

moderate ischemic 
stroke 

upfront cost 

15009  
 * 58112       

19120  
 * 57811       

severe ischemic 
stroke upfront cost 

19442  
 * 58123       

32360  
 * 57221       

minor ischemic stroke 
monthly maintenance 

cost 

570  
 * 58100       

729  
 * 57695       

moderate ischemic 
stroke 

monthly maintenance 
cost 

1247  
 * 61260      

3463  
 * 54535      

severe ischemic 
stroke 

monthly maintenance 
cost 

2355  
* 13192 60079       

7292  
         * 55716       

nondisabling ICH 
upfront cost 

16646  
 * 57773       

37163  
 * 58069       
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disabling ICH 
upfront cost 

53526  
 * 56931       

116485  
 * 59317       

minor bleed 
upfront cost 

113.7  
 * 57883       

162.1  
 * 57896       

nondisabling ICH 
monthly maintenance 

cost 

1397  
 * 57684       

2095  
 * 58103       

disabling ICH 
monthly maintenance 

cost 

2502  
 * 57569       

3752  
 * 58216       

pulse palpation  
cost 

0.31  
 * 57942       

0.85  
 * 57884       

12L ECG cost 32.0  
 * 57892       

RN visit cost 
9.4  

 * 57838       

25.6  
 * 57900       

major bleed 
upfront cost 

6703  
 * 57594       

45612  
 * 59865       

patch monitor cost 199  
 * 58024       

OAC uptake rate 
60  

 * 66393    

100  
 * 61450    

* denotes baseline condition 
ICER = incremental cost-effectiveness ratio; Freq = frequency; PP = pulse palpation; 12L = 12-lead 
electrocardiogram; PPG = wearable photoplethysmography; 1L = wearable single-lead electrocardiogram; PM = 
patch monitor; AF = atrial fibrillation; RR = relative risk; OAC = oral anticoagulant; NOAC = novel oral 
anticoagulant 
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eFigure. Cost-effectiveness Acceptability Curves 

Depicted is the overall probability of greatest cost-effectiveness for specific strategies (y-axis) as a function of increasing 
willingness-to-pay (x-axis). Probabilities account for parameter uncertainty in probabilistic sensitivity analyses (see main 
text). Each colored line represents a specific screening strategy (see legend), and the highest line at a given point on the 
x-axis represents the strategy most likely to be cost-effective at that willingness-to-pay threshold. Strategies with 
probability of greatest cost-effectiveness <1% are not depicted. 
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