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ONLINE SUPPLEMENT- Inverse Association of Pulse Pressure Augmentation during Exercise with Heart Failure and Death 
 
TABLE LEGENDS 
Supplementary Table 1. Hazard ratios (95% confidence interval) for the association between pulse pressure stress index and incident heart failure, 
myocardial infarction, and all-cause mortality stratifying by baseline antihypertensive medication use, by age, by year of enrollment, and by indication 
for stress testing. 
 

 
− P2SI = Pulse Pressure Stress Index; Q1-4 refer to quartiles 1 to 4 of P2SI 
− Model is adjusted for age, sex, race, smoking, hypertension, diabetes, obesity, hyperlipidemia, statin medication use, aspirin, metabolic 

equivalents of task, resting heart rate, peak heart rate, resting systolic blood pressure, peak systolic blood pressure, and resting pulse 
pressure. 

 
 
Supplementary Table 2. Hazard ratios (95% confidence interval) for the association between continuous pulse pressure stress index (modeled as a 
linear exposure) and incident heart failure, myocardial infarction, and all-cause mortality- testing for mediation by exertional change in systolic BP and 
exertional change in diastolic BP. 
 

− Abbreviations: SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure 
− Exertional change in SBP is defined as peak SBP minus resting SBP. Exertional change in DBP is defined as peak DBP minus resting DBP. 
− Base model is adjusted for age, sex, race, smoking, hypertension, diabetes, obesity, hyperlipidemia, antihypertensive medication use, statin 

medication use, aspirin, metabolic equivalents of task, resting heart rate, peak heart rate, and resting pulse pressure. 
 
 
Supplementary Table 3. Hazard ratios (95% confidence interval) for the association between pulse pressure stress index and incident diabetes 
mellitus* as a negative control outcome  
 

− *Participants with prevalent diabetes at baseline were excluded (N= 9330) 
− P2SI = Pulse Pressure Stress Index; Q1-4 refer to quartiles 1 to 4 of P2SI 
− Model 1 is adjusted for age, sex, and race. 
− Model 2 is adjusted for Model 1 covariates plus smoking, hypertension, diabetes, obesity, hyperlipidemia, antihypertensive medication use, 

statin medication use, aspirin, metabolic equivalents of task, resting heart rate, peak heart rate, resting systolic blood pressure, peak systolic 
blood pressure, and resting pulse pressure. 
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Supplementary Table 1. Hazard ratios (95% confidence interval) for the association between pulse pressure stress index and incident 
heart failure, myocardial infarction, and all-cause mortality stratifying by baseline antihypertensive medication use, by age, by year of 
enrollment, and by indication for stress testing. 
 

 
  

P2SI 

BP meds Age  Year of enrollment 
Angina/Dyspnea 

Indication 

No Yes <60 years ≥60 years <2000 ≥2000 No  Yes 

Heart Failure 

Q1 
0.90 to 1.59 

1.41 
(1.01,1.97) 

1.49 
(1.18,1.88) 

1.74 (1.31, 
2.31) 

1.29 (1.00, 
1.68) 

1.52 (1.14, 
2.01) 

1.43 (1.10, 
1.85) 

1.52 (1.18, 
1.96) 

1.39 (1.04, 
1.87) 

Q2   
1.60 to 1.95 

1.34 
(1.04,1.73) 

1.24 
(1.02,1.50) 

1.24 (0.99, 
1.56) 

1.26 (1.02, 
1.56) 

1.18 (0.93, 
1.49) 

1.32 (1.08, 
1.61) 

1.34 (1.09, 
1.64) 

1.18 (0.93, 
1.50) 

Q3 
1.96 to 2.37 

1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

Q4 
2.38 to 4.09 

0.95 
(0.72,1.26) 

0.93 
(0.73,1.17) 

1.00 (0.79, 
1.28) 

0.85 (0.64, 
1.13) 

1.10 (0.84, 
1.44) 

0.84 (0.66, 
1.07) 

0.84 (0.66, 
1.08) 

1.05 (0.81, 
1.37) 

P for trend* 0.03 0.001 0.002 0.01 0.04 <0.001 <0.001 0.09 

P2SI Death 

Q1 
0.90 to 1.59 

1.31 
(1.08,1.58) 

1.31 
(1.11,1.54) 

1.62 (1.32, 
1.99) 

1.17 (1.00, 
1.36) 

1.29 (1.08, 
1.55) 

1.27 (1.07, 
1.51) 

1.42 (1.20, 
1.67) 

1.22 (1.01, 
1.46) 

Q2   
1.60 to 1.95 

1.12 
(0.96,1.29) 

1.09 
(0.96,1.25) 

1.21 (1.03, 
1.42) 

1.05 (0.92, 
1.19) 

1.01 (0.87, 
1.17) 

1.18 (1.04, 
1.35) 

1.21 (1.06, 
1.39) 

1.00 (0.86, 
1.16) 

Q3 
1.96 to 2.37 

1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

Q4 
2.38 to 4.09 

0.90 
(0.76,1.06) 

0.99 
(0.85,1.16) 

0.87 (0.73, 
1.04) 

0.99 (0.84, 
1.16) 

0.92 (0.77, 
1.09) 

0.97 (0.83, 
1.13) 

0.98 (0.84, 
1.15) 

0.88 (0.74, 
1.04) 

P for trend* 0.002 0.004 <0.001 0.07 0.01 0.004 <0.001 0.02 
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Supplementary Table 2. Hazard ratios (95% confidence interval) for the association between continuous pulse pressure stress index 
(modeled as a linear exposure) and incident heart failure, myocardial infarction, and all-cause mortality- testing for mediation by 
exertional change in systolic BP and exertional change in diastolic BP. 
  
 

 Heart  
Failure 

Myocardial 
Infarction 

All-Cause 
Mortality 

Base Model 0.75 (0.67,0.84) 0.98 (0.86,1.11) 0.80 (0.75,0.86) 

Base Model Plus: 

  Exertional change in SBP 0.79 (0.66,0.94) 1.00 (0.81,1.22) 0.78 (0.70,0.88) 

  Exertional change in DBP 0.75 (0.67,0.84) 0.98 (0.86,1.12) 0.81 (0.75.0.87) 
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Supplementary Table 3. Hazard ratios (95% confidence interval) for the association between pulse pressure stress index and incident 
diabetes mellitus* as a negative control outcome 
 
 

 
Diabetes Mellitus 

P2SI Model 1 Model 2 

Q1 
0.90 to 1.59 

0.99 (0.93,1.07) 0.93 (0.84,1.04) 

Q2   
1.60 to 1.95 

0.97 (0.90,1.04) 0.96 (0.88,1.04) 

Q3 
1.96 to 2.37 

1 (ref) 1 (ref) 

Q4 
2.38 to 4.09 

0.93 (0.86,0.99) 0.95 (0.88,1.04) 

P for trend 0.12 0.67 

 
 


