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Abstract: Aims. To determine the ability to predict all-cause mortality using established percent-
predicted (%PRED) equations for peak oxygen consumption (VO2peak) estimated by
a submaximal walk test in outpatients with cardiovascular disease.
Methods. 1491 male patients, aged 62±10 years at baseline, underwent a moderate
and perceptually regulated (11-13 on the 6-20 Borg scale) one-km treadmill walking
test (1k-TWT) to estimate VO2peak. %PRED was derived from the Fitness Registry
and the Importance of Exercise: A National Data Base (FRIEND) and the
Wasserman/Hansen equations.
Results. There were 215 deaths during a median 9.4-year follow-up. The FRIEND
prediction equation provided better prognostic information with receiver operating
curve analysis showing significantly different areas under the curve (0.72 and 0.69 for
the FRIEND and Wasserman/Hansen equations respectively, P=0.001). Overall
mortality rate was higher across decreasing tertiles of %PRED using FRIEND, with
26%, 11%, and 5% for the least fit, intermediate, and high fit tertiles, respectively (P for
trend<0.0001). Compared to the least fit tertile, the adjusted hazard ratios for the
second and third tertiles were 0.54 (95%CI 0.34-0.87, P=0.01), and 0.45 (95%CI 0.25-
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0.81, P=0.008), respectively. Each 1% increase in %PRED conferred a 3%
improvement in survival (P=0.0004).
Conclusion. Low %PRED VO2peak in cardiac outpatients determined by the FRIEND
equation was associated with a high mortality rate independent of traditional
cardiovascular risk factors and clinical history. The FRIEND equation may provide a
suitable normal standard when applied to clinically stable outpatients with
cardiovascular disease.
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Reviewers’ Comments 

 

Reviewer #2 

The authors have defended their manuscript almost sufficiently. 

 

Comment #1 

Methods: "If >1 cardiac diagnosis was recorded during that admission…" Why restrict to 1 diagnosis? It 

normal that patient has multiple diagnoses/procedures. 

Reply 

We agree. Patients with CVD often report acute coronary sindrome with or without myocardial infarction, 

PTCA, and CABG. However, as stated in the Methods, the study population consisted of patients referred 

between 1998 and 2015 (mostly between 2000 and 2010). At that time PTCA was less common than today, 

and patients with CABG were more commonly referred to an exercise-based cardiac rehab/secondary 

prevention program. CABG was, and is currently recommended as the standard of care for patients with 

complex multivessel coronary artery disease. Thus, if present, the diagnosis of CABG superseded other 

reasons for hospitalization. However, in accordance with this comment (and also with your related 

comment in Revision I) an additional limitation of the study has been added. 

 

Comment #2 

Author reply on Comment #2: "However, the aim of this study was to compare the prognostic accuracy of 

the two equations." Ok, then you may perform discrimination and reclassification analyses on them.  

Reply 

The FRIEND prediction equation provided better prognostic information, with receiver operating curve 

analysis showing significantly different areas under the curve (0.72 and 0.69 for the FRIEND and 

Wasserman/Hansen equations respectively, P=0.001). In accordance with your comment, this is better 

clarified in the Abstract. 

Whether these results may have potential additional value to other clinical data in stratifying risk among 

patients undergoing exercise testing (i.e. reclassifcation analysis) is beyond the scope of this study. 

However, thank you for your suggestion, that will be considered in future studies on the application of 

these findings. 

 

 

Reviewer #4 

Thank you for your revised article. 
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ABSTRACT  

Aims. To determine the ability to predict all-cause mortality using established percent-predicted (%PRED) 

equations for peak oxygen consumption (VO2peak) estimated by a submaximal walk test in outpatients 

with cardiovascular disease. 

Methods. 1491 male patients, aged 62±10 years at baseline, underwent a moderate and perceptually 

regulated (11-13 on the 6-20 Borg scale) one-km treadmill walking test (1k-TWT) to estimate VO2peak. 

%PRED was derived from the Fitness Registry and the Importance of Exercise: A National Data Base 

(FRIEND) and the Wasserman/Hansen equations. 

Results. There were 215 deaths during a median 9.4-year follow-up. The FRIEND prediction equation 

provided better prognostic information with receiver operating curve analysis showing significantly 

different areas under the curve (0.72 and 0.69 for the FRIEND and Wasserman/Hansen equations 

respectively, P=0.001). Overall mortality rate was higher across decreasing tertiles of %PRED using FRIEND, 

with 26%, 11%, and 5% for the least fit, intermediate, and high fit tertiles, respectively (P for trend<0.0001). 

Compared to the least fit tertile, the adjusted hazard ratios for the second and third tertiles were 0.54 

(95%CI 0.34-0.87, P=0.01), and 0.45 (95%CI 0.25-0.81, P=0.008), respectively. Each 1% increase in %PRED 

conferred a 3% improvement in survival (P=0.0004). 

Conclusion. Low %PRED VO2peak in cardiac outpatients determined by the FRIEND equation was associated 

with a high mortality rate independent of traditional cardiovascular risk factors and clinical history. The 

FRIEND equation may provide a suitable normal standard when applied to clinically stable outpatients with 

cardiovascular disease. 
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INTRODUCTION 

Directly measured peak oxygen consumption (VO2peak) determined during maximal incremental 

cardiopulmonary exercise testing (CPET) is the gold standard objective measure of cardiorespiratory fitness 

(CRF).1 The measurement of VO2peak is used for evaluating disease severity, for predicting prognosis 

among patients with cardiovascular disease (CVD), and to assess the effectiveness of training programs for 

patients involved in cardiac rehabilitation and secondary prevention programs.2 However, because of 

physical, financial and time limitations, direct CRF determination is often not routinely assessed in clinical 

settings. The interpretation of CPET results call for knowledge of a normal response, usually considered 

with respect to age and gender which are the most important variables affecting VO2peak. Thus, it is useful 

to express VO2peak as a percentage of an age- and gender-predicted value. Several equations to estimate 

normal VO2peak are available.3,4 However, these reference values have limitations that involve sample 

specificity, variation attributable to the exercise protocol, medications and the presence of disease. The 

most widely used equation as a normal standard to express CRF is the Wasserman/Hansen equation.5-7 

However, some limitations associated with the Wasserman/Hansen equation have been reported, including 

the fact that it was derived from a relatively small and homogeneous cohort.5,6,8-10 

A small number of investigations have examined the prognostic value of percent-predicted VO2peak. These 

studies have generally included short follow-up periods, and the results have been mixed. Superior 

prognostic impact of the percent-predicted VO2peak compared with absolute values has been 

demonstrated in patients with severe chronic heart failure.11 Myers et al observed that the prognostic 

power of absolute and percent age-predicted VO2peak were similar in patients with CVD .12 In contrast, 

Stelken et al reported that percent-predicted VO2peak was superior to absolute VO2peak  for predicting 

mortality in patients with ischemic and dilated cardiomyopathy.13 More recently, Arena et al demonstrated 

that percent-predicted VO2peak provided similar or better predictive information compared to absolute 

VO2peak value for estimating major cardiac events in a large heart failure cohort.3  

Little is known about the association between exercise capacity assessed by submaximal exercise testing 

and clinical outcomes in patients with CVD. It has been demonstrated that a moderate and self-paced 

1000m14 or 500m15-16 treadmill or outdoor17 walking test is useful for estimating CRF and predicting 

survival18-20 or hospitalization21 in men and women with CVD, as well as those with and without22 preserved 

left ventricular ejection fraction.  

As the primary indication for exercise testing is usually clinical, the aim of the current study was to examine 

the association between percentage of age-predicted VO2peak estimated using the 1-km treadmill-walking 

test (%PRED) and all-cause mortality in outpatients with CVD. Percentage predicted VO2peak was 

determined on the basis of the widely-used Wasserman/Hansen equations, and a new equation using the 

Fitness Registry and the Importance of Exercise: A National Data Base (FRIEND) cohort, whose validity has 
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been previously demostrated.9,10,23 In addition, we determined the degree to which differences in %PRED 

might explain variations in survival. Given the recent call for the inclusion of “fitness as a vital sign”24 this 

information may provide insight into improved risk stratification strategies in patients with CVD through 

the application of a simple, submaximal walking test. Such information could also facilitate discussions 

between physicians and their patients with regard to physical activity counseling. 

 

METHODS 

The study population consisted of 1491 men with CVD, aged 62±10 years at baseline, referred by their 

primary care physician or cardiologist to the exercise-based secondary prevention program at the Center 

for Biomedical Studies Applied to Sport at the University of Ferrara, Italy, between January 1st 1998 and 

December 31st 2015. The objective of the program was an improvement in CRF and functional capacity 

through a physically active lifestyle. A home program consisting of 30 to 60 minutes of moderate walking, 

at least 3 and preferably 7 days of the week, was recommended. In addition, patients were encouraged to 

adopt active lifestyle also by increasing daily activities, such as taking more walking breaks at work, 

gardening, or household work.  

Patients were clinically stable, with no symptoms at rest and during light to moderate exercise intensities. 

Medical therapy was required to be stable for at least three months before testing. Subjects with 

comorbities that interfered with walking ability such as neurological, musculoskeletal, or peripheral 

vascular conditions were excluded. Before admission to the program, patients underwent a comprehensive 

clinical evaluation. Blood pressure (BP) was measured, and hypertension was defined as systolic BP ≥ 140 

mm Hg, diastolic BP ≥ 90 mm Hg, or use of antihypertensive agents. Blood chemistry analyses previously 

performed, and left ventricular ejection fraction derived from a prior echocardiographic evaluation were 

registered. The study was approved by the Ethics Committee of the University of Ferrara, no. 22-13, and all 

participants gave written informed consent. 

VO2peak was estimated for each patient at the baseline examination using the 1km treadmill-walking test 

(1k-TWT).14 Briefly, the test was carried out as follows: the patients were instructed to select a pace that 

they could maintain for approximately 20 minutes at a moderate perceived exercise intensity . Patients 

began the test walking on the level at a walking speed of 2.0 km/h, with subsequent increases of 0.3 km/h 

every thirty seconds up to a walking speed corresponding to a perceived exertion of 11-13 on the 6-20 Rate 

of Perceived Exertion (RPE) Borg scale. The 1k-TWT then started and the RPE was assessed every two 

minutes, adjusting walking speed to maintain the selected moderate perceived intensity. Heart rate was 

monitored continuously during the test using a Polar Accurex Plus heart rate monitor (Polar Electro, 

Kempele, Finland). VO2peak was defined by the value obtained from entering age, height, weight, time to 

walk 1000-m, and heart rate into equations developed by the 1k-TWT.14 
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Patients unable to complete the 1k-TWT at walking speed ≥ 3.0 km/h performed the test over 500-m,15,16 

and the time to walk 500-m was multiplied by two. 

The equations for estimating VO2peak from the 1k-TWT was determined using a multivariate forward 

stepwise regression procedure. A coefficient of determination was calculated for each variable for the 

VO2peak estimation. After removal of variables that were not significant, the model included age, BMI, 

walking speed and heart rate. The model was set as follows:  

 

Y = β0 – β1X1 – β2X2 – β3X3 – β4X4 

 

where Y = directly measured VO2peak; β = regression coefficient for each of the independent variables; X1 = 

mean walking speed in km/h; X2 = BMI in weight/height2; X3 = age in years; and X4 = heart rate in beats per 

minute (bpm). The resulting predictive equations were:  

 

[33.42 + 2.79 (walking speed) – 0.49 (BMI) – 0.14 (age)] 

 

and 

 

[46.11 + 4.41 (walking speed) – 0.40 (BMI) – 0.30 (age) – 0.11 (heart rate)] 

 

for patients taking and not taking β-blockers, respectively. 

Percent-predicted VO2peak values were calculated according to normative values as defined by 

Wasserman/Hansen,5,6 and the FRIEND8-10 equations. Participants were followed for overall mortality from 

the date of their baseline examination for up to 10 years. Patients were flagged by the Health Service 

Registry of the Emilia-Romagna region, which provided the date of death where applicable, or by 

contacting relatives and personal physician to determine vital status. Time from baseline evaluation to 

death was calculated in months. The prognostic significance of %PRED values derived from the 

Wasserman/Hansen and FRIEND equations were determined. 

At baseline, patient’s CVD diagnosis was determined from the hospital discharge record. If >1 cardiac 

diagnosis was recorded during that admission, we defined the diagnosis as follows: Coronary Artery Bypass 

Graft (CABG) superseded other reasons for hospitalization such as myocardial infarction (MI) or valve 

replacement or repair. If the admitting diagnosis was MI and a subsequent Percutaneous Transluminal 

Coronary Angioplasty (PTCA) was or was not performed, it was coded as an MI. If a PTCA was performed in 

the absence of MI, it was coded as PTCA without MI. 

Statistical analyses were performed using MedCalc 16.2.1 software (Ostende, Belgium). The participants 

were divided into tertiles on the basis of the %PRED values by the two equations. One way ANOVA was 
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used to determine differences between tertiles in terms of age, BMI, left ventricular ejection fraction, total 

and HDL cholesterol, triglycerides, glycaemia, serum creatinine, and absolute estimated VO2peak. 

Differences in categorical variables were assessed using the χ2 test for trend. Overall mortality was used as 

the end point for survival analysis. Differences in survival across tertiles during the follow up period were 

assessed using Kaplan-Meier curves. Cox proportional hazard models were employed to determine the 

multivariable adjusted relative risk of mortality across tertiles. Demographic and clinical characteristics 

significantly associated with %PRED VO2peak were included in the multivariable Cox regression model as 

potential confounders. Individuals in the lowest %PRED VO2peak tertile were considered the reference 

group in the regression model. To assess the discriminatory accuracy of percent-predicted VO2peak in 

estimating survival, receiver-operating-characteristic (ROC) curves were constructed and the corresponding 

areas under the curve were calculated. The level of statistical significance was set at P < 0.05.  

 

RESULTS 

The clinical characteristics of the 1491 patients included in the analysis are presented in Table 1. Average 

walking speed during the 1k-TWT was 4.2 ± 1.0 km/h. VO2peak predicted from the 1k-TWT was 22.7 ± 5.6 

ml/kg/min. Mean heart rate was 96 ± 14 bpm, representing 61% ± 9% of the age-predicted maximal heart 

rate (based on 220-age). During the median follow-up period of 9.4 years (interquartile range 6.1 to 10), 

there were 215 deaths from any cause with an average annual mortality of 1.4 percent.  

The age-adjusted hazard ratios for death relative to exercise testing variables and other clinical predictors 

are presented in Supplemental Table 1. The best predictors of all-cause mortality were the absolute 

estimated VO2peak, and age-predicted VO2peak by both FRIEND and Wasserman/Hansen equations, with 

lower values associated with higher mortality. 

ROC curve analyses for predicted VO2peak showed that the two prognostic classification schemes were 

statistically significant for both the Wasserman/Hansen and FRIEND equations. However, the area under 

the ROC curve was higher for the FRIEND equation (0.72, 95% CI 0.70 to 0.74, P<0.0001) compared to the 

Wasserman/Hansen equation (0.69, 95%CI 0.67 to 0.71, P<0.0001) (Figure 1). The optimal threshold values 

were ≥66% and ≥81% for the FRIEND and Wasserman/Hansen equations, respectively. The area under the 

ROC curve was higher for the absolute VO2peak (0.77, 95% CI 0.74 to 0.81, P<0.0001). 

Based on the FRIEND %PRED VO2peak, the patients were divided into tertiles, and demographic and clinical 

characteristics are presented in the Table 1. There were 130, 53, and 32 deaths from any cause among the 

first, second, and third tertiles respectively, corresponding to mortality rates of 26%, 11%, and 5% 

respectively (P for trend <0.0001). Kaplan-Meier survival analysis showed that the rate of mortality 

decreased across increasing tertiles of FRINED %PRED (Figure 2), as well as across increasing tertiles of 
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estimated absolute VO2peak and Wasserman/Hansen percentage of age-predicted VO2peak (Supplemental 

Figure 1 and Supplemental Figure 2).  

Comparisons between CRF categories revealed significant differences for the following variables; age, 

family history of CVD, BMI, LVEF, fasting glucose, serum creatinine, history of hypertension, CABG, PTCA, 

AMI, valvular repair/replacement, and use of ACE/ARB inhibitors, β-blockers, calcium antagonists, diuretics, 

statins, and number of medications; these variables were included in the Cox regression models as 

covariates. Compared to the lowest %PRED VO2peak tertile (mean 55% ± 9%), the adjusted relative risk of 

mortality decreased for the second (70% ± 3%), and third (83% ± 7%) tertiles, with hazard ratios (HR) of 

0.54 (95%CI 0.34-0.87, p=0.01), and 0.45 (95%CI 0.25-0.81, P=0.008) for the second and third tertiles 

respectively, compared to the first (p for trend <0.0001). When the %PRED value was assessed as a 

continuous variable in a Cox regression model fully adjusted for confounders, each 1% increase in %PRED 

was associated with a 3% lower risk of death (HR 0.97, 95%CI 0.96-0.99, p=0.0004).  

 

DISCUSSION 

We observed an inverse association between percent-predicted cardiorespiratory fitness estimated by the 

1k-TWT in a large cohort of stable cardiac outpatients and all-cause mortality over a 10-year follow-up. 

Independent from clinical history and traditional cardiovascular risk factors, low age-predicted values were 

associated with a high mortality rate. %PRED VO2peak values obtained by the Wasserman/Hansen and 

FRIEND equations estimated by the 1k-TWT differed from one another. In comparing the prognostic 

performance between equations, the FRIEND equation provided the best risk estimation. However, the 

prognostic performance was higher for absolute estimated VO2peak. The prognostic power of %PRED from 

the FRIEND equation applied to the 1k-TWT is evidenced by the grade of risk represented by the Kaplan 

Meier curves (Figure 2) and by the 55% lower mortality observed among the fittest patients relative to the 

least fit. 

 

The current findings are consistent with other recent investigations suggesting superior prognostic value of 

percent predicted VO2peak using the FRIEND equation compared to other equations.8 The percentage of 

age-predicted values derived from the FRIEND equation showed the highest univariate χ2 value, and were 

confirmed in the multivariate regression. Our results are also consistent with a previous study among 6213 

US Veterans with and without CVD followed over a mean of 6.2 years.12 The areas under the receiver-

operating-characteristic curves obtained were 0.67 and 0.62 for estimated VO2peak and percent-predicted 

values respectively,12 slightly lower than the 0.72 (95% CI 0.70-0.74) value obtained in our study.  

The capacity to estimate VO2peak and predict mortality using a submaximal testing protocol is noteworthy. 

The association between VO2peak and mortality are generally determined using incremental maximal 
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exercise testing. Submaximal exercise tests, in addition to being more practical, are safer and more cost-

effective. Thus, they represent an opportunity to assess a patient’s function when maximal testing is not 

available. One advantage of the 1k-TWT is the mode of exercise. Walking is the most frequently performed 

and one of the safest forms of physical activity.27 This characteristic may make the 1k-TWT particularly 

appropriate for less fit patients or for those whom walking is their preferred form of physical activity.  

Another advantage is the use of moderate exercise intensity. The average percentage of age-predicted 

maximal heart rate during the 1k-TWT in the present study falls within current recommended limits (55% to 

69%) for moderate intensity.28 In this regard, the 1k-TWT provides the opportunity to provide an 

appropriate exercise intensity, and to facilitate the transition from a supervised to a self-guided exercise 

program. Finally, considering the strong effect of age on cardiorespiratory function, expressing CRF as a 

percentage of the age-predicted value can help health professionals seeking to make judgements about 

“normalcy” of their patients. In turn, this has the potential to enhance a patient’s comprehension of their 

exercise capabilities.  

 

Strengths of this study include the large sample size of patients across a wide range in age and exercise 

capacity. The ability to predict survival in patients with stable CVD by the percent-predicted VO2peak 

determined with a simple walking test is also relevant. Since the protocol addresses physical activity, a 

modifiable risk factor for secondary prevention, the demonstration of the inverse association between 

%PRED and mortality makes it applicable for assessing treatment strategies. Given that every 1% increase 

in %PRED VO2peak was associated with a 3% lower risk of mortality, repeated measurement of the 1k-TWT 

could be used as a simple tool to promote and monitor patients to achieve and maintain appropriate levels 

of physical activity. Finally, the simplicity of the 1k-TWT and its prognostic power in outpatients with CVD 

with non-restrictive inclusion criteria reflect real-world practice.   

 

This study has several limitations. First, the sample comprised male participants only; thus, the results may 

not be generalized to women. Second, the results may not apply to patients with more impaired exercise 

capacity, such as those with chronic heart failure. Third, caution should be taken in using these findings 

among patients with PTCA or valvular repair/replacement, who had limited representation in the study. 

Fourth, we did not consider social, behavioral or psychological factors that have been independently 

associated with reduced walking ability.29 Finally, a reverse causality effect, particularly related to dietary 

and physical activity habits, cannot be excluded.  

 

Conclusion 

Although direct determination of cardiorespiratory fitness remains the gold standard, variables obtained 

from a simple 1k-TWT provide useful prognostic information among outpatients with stable CVD. While 

many laboratories report cardiorespiratory fitness as a percentage of age-predicted VO2peak values in their 
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exercise test summary, they do not regularly consider its prognostic significance. The percent-predicted 

VO2peak determined by the FRIEND equation applied to the 1k-TWT is inversely and significantly related to 

survival in cardiac outpatients, independent from clinical history. The results of the present study may have 

practical implications in the context of transitioning patients from clinically based and supervised programs 

to fitness facilities or self-guided exercise programs.  
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Table 1. Baseline Demographics and Clinical Characteristics of the 1491 subjects by tertiles of %PRED 

VO2peak. 

Supplemental Table 1. Age-adjusted risk of death according to clinical and exercise testing variables. 

FIGURES 

Figure 1. Receiver operating characteristics curves for prediction of mortality over a 10 years follow-up by 

the two FRIEND and Wasserman/Hansen equations. 

Figure 2. Survival curves according to the percentage of age-predicted VO2peak using the FRIEND equation. 

Supplemental Figure 1. Survival curves stratified according to estimated absolute VO2peak 

Supplemental Figure 2. Survival curves stratified according to the Wasserman/Hansen percentage of age-
predicted VO2peak. 
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Table 1. Baseline Demographics and Clinical Characteristics of the 1491 subjects by tertiles of %PRED VO2peak. 

 

 

Values are presented as mean (standard deviation) or percentage. Abbreviations: BMI, Body Mass Index; LV, Left 
Ventricular; HDL, high-density lipoproteins; CABG, Coronary Artery Bypass Graft; PTCA, Percutaneous Transluminal 
Coronary Angioplasty, stenting or both; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker. 

 
 

Variable  
Total 

(n=1491) 
 

 
I Tertile 
(n=496) 

 

 
II Tertile 
(n=498) 

 
III Tertile  

(=497) 

 
P-value 

 

VO2peak (FRIEND %PRED) 
Range 

74 (6) 
19-113 

55 (9) 
19-65 

70 (3) 
66-74 

 83 (7) 
75-113 

- 
 

VO2peak (W/H %PRED) 
Range 

84 (15) 
23-137 

68 (11) 
23-80 

86 (3) 
81-91 

99 (7) 
92-137 

- 
 

VO2peak (mL/kg/min) 22.7 (5.6) 17.6 (4.4) 23.4 (3.2) 27.1 (4.2) <0.001 

Walking Speed (km/h) 4.2 (1.0) 3.1 (0.7) 4.3 (0.5) 5.1 (0.7) <0.001 

Demographics      

Age (y) 62 (10) 66 (10) 61 (10) 60 (9) <0.001 

BMI 27.8 (3.6) 28.3 (4.0) 27.4 (3.3) 27.5 (3.3) <0.001 

LV ejection fraction (%) 55 (10) 54 (10) 56 (10) 57 (9) <0.001 

Risk factor      

Current Smoking (%)  6 9 6 6 0.8 

 Hypertension (%) 58 64 55 55 0.002 

Family history (%) 51 43 53 56 0.001 

Fasting glucose (mg/dl) 110 (30) 113 (34) 109 (28) 107 (26) 0.009 

Total cholesterol (mg/dl)  189 (38) 191 (40) 189 (38) 188 (37) 0.59 

HDL cholesterol (mg/dl) 49 (13) 49 (14) 50(13) 49 (13) 0.73 

Serum triglycerides (mg/dl) 142 (78) 144 (85) 144 (77) 139 (72) 0.57 

Serum creatinine (mg/dl) 1.15 (0.50)  1.25 (0.66) 1.13 (0.47) 1.09 (0.27) <0.001 

Medical history (%)      

CABG 54.1 64.7 53.7 44.1 <0.0001 

Myocardial infarction 24.6 18.1 27.6 28.0 0.0003 

PTCA 7.6 3.2 6.2 13.3 <0.0001 

Valvular repair/replacement 9.7 12.5 7.6 8.9 0.03 

Medications (%)      

ACE inhibitor or ARB 54 59 51 53 0.03 

Aspirin 74 72 75 74 0.4 

β-blocker 57 49 72 50 <0.0001 

  Calcium antagonist 13 16 10 13 0.048 

Diuretic 15 26 11 7 <0.0001 

Statin 51 46 52 56 0.004 

Number of medications 2.7 (1.2) 2.7 (1.2) 2.8 (1.2) 2.6 (1.3) 0.18 
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