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Abstract
Objective—Although erectile dysfunction (ED) has been associated with heart disease risk factors
and large-vessel lower extremity arterial disease (LEAD), no community-based studies have reported
the association between ED and small-vessel LEAD, despite the similar size of the arteries affected.
We examined whether small-vessel LEAD is associated with ED, and whether this association is
independent of cardiovascular risk factors and medications.

Methods and Results—Community-dwelling men, average age 71, completed the International
Index of Erectile Function-5 questionnaire and had measurements recorded of toe-brachial index
(TBI), a measure of small-vessel LEAD. TBI, 12 cardiovascular risk factors, and medications were
used as categorical predictors in age-adjusted bivariate analyses, and as continuous covariates in
multivariable linear regression analyses, to determine their independent association with severity of
ED.

In the age-adjusted categorical model, the level of TBI (low, medium, high) was associated with the
severity of ED (β = 0.364; 95% CI: 0.102, 0.625). In the final multivariable linear regression model,
which controlled for age and systolic blood pressure, lower TBI (i.e., more severe small-vessel
LEAD) was significantly and independently associated with more severe ED (β = 0.422; 95% CI:
0.019, 0.826).

Conclusions—The severity of small-vessel LEAD is significantly and independently associated
with the severity of ED. The mechanism for this association remains to be determined, but these data
are compatible with the hypothesis that concurrent ED and small-vessel LEAD signify a diffuse
microvascular process involving multiple small-vessel arterial beds.
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INTRODUCTION
Until recently, erectile dysfunction (ED) has been an under-reported and poorly understood
source of morbidity in men. Today it is recognized that ED is an arterial disease associated
with coronary artery disease risk factors [1] and angiographic evidence of coronary artery
disease [2]. Lower extremity arterial disease (LEAD) includes small- and large-vessel disease,
and is known to be associated with cardiovascular disease [3]. Little attention has been paid to
the association between ED and LEAD, although they share common cardiovascular risk
factors including age, diabetes, hypertension, dyslipidemia, sedentary lifestyle, obesity,
alcohol use, and smoking [4–6], as well as endothelial dysfunction [7] and inflammation [8–
10]. None of the three studies that have reported the association between ED and LEAD have
specifically addressed the independent ED association with small-vessel LEAD [11–13].

LEAD is traditionally defined as an ankle-brachial index of ≤0.9 [14]. Measurement of ankle-
brachial index alone does not isolate small-vessel LEAD. Recent research suggests that small-
and large-vessel arterial disease, both usually grouped under LEAD, might have different risk
factors and pathophysiological mechanisms [8,15]. The toe-brachial index (TBI) is a measure
of the toe pressure divided by the brachial pressure; it has been validated in multiple studies
to be a sensitive and accurate measure for small-vessel LEAD in diabetics [14] and non-
diabetics [16] by evaluating healing potential in surgeries dependent on small-vessel blood
supply. TBI has been shown to be reproducible and precise [17].

Growing evidence indicates that ED in older men is a predominantly vascular disease [18].
Arterial vessel size has been suggested as a link between arterial disease in different arterial
beds [19]. Because penile arteries range from 1.0 to 1.5mm in diameter and toe arteries range
similarly from 1.0 to 2.0mm in diameter, ED might be closely linked to small-vessel LEAD.
Based on shared risk factors and similar arterial size, we hypothesized that ED is significantly
associated with small-vessel LEAD. We report here the first study of community-dwelling
older men to examine the association between the severity of ED and the severity of small-
vessel LEAD. ED was measured by the validated International Index of Erectile Function-5
(IIEF-5) questionnaire, the abbreviated international standard for sexual function assessment
[20], and small-vessel LEAD was measured by using TBI. To isolate small-vessel LEAD, we
excluded the 20 men who had proximal occlusion in the larger lower-extremity arteries (ankle-
brachial index ≤0.9), which would be expected to reduce distal toe pressures [8]. We also
evaluated whether any observed association was independent of validated medication use and
12 established cardiovascular risk factors.

METHODS
From 1972 through 1974, 82% of adult community-dwelling residents of Rancho Bernardo,
California, predominantly middle- to upper-middle-class Caucasians, participated in a survey
of cardiovascular risk factors. Noninstitutionalized survivors have been followed annually by
mail and periodically by research clinic visits as part of the Rancho Bernardo Study.
Participants who attended a voluntary research clinic visit between 1997 and 1999 and returned
a mailed ED survey in 1998 are included in this report. The study was approved by the
University of California, San Diego institutional review board; all participants gave written
informed consent.

At the 1997–1999 clinic visit, we obtained a medical and medication history, and we measured
seated resting blood pressure, fasting plasma glucose, total cholesterol, high- and low-density
(i.e., HDL and LDL) cholesterol, and triglycerides. Lipids and lipoproteins were measured in
a Lipid Research Clinic laboratory certified by the Centers for Disease Control using an Auto
Analyzer I (Technicon Instruments, Tarrytown, New York); fasting plasma glucose was
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measured by a hexokinase method in a clinical laboratory. Height, weight, and waist and hip
girth were measured using a standard protocol; body-mass index (kg/cm2) and waist-hip ratio
(waist girth/hip girth) were calculated.

For LEAD testing, participants were rested recumbent with extremities at the level of the heart.
Blankets were used for warmth to maintain peripheral circulation. Blood pressure
measurements were taken twice in each arm using manual pneumatic cuff inflation-deflation
and auscultation. Ankle blood pressure, measured twice at each ankle using a manual
pneumatic cuff, was based on the return of pulse in the posterior tibialis artery during cuff
deflation using an Elite Hand-held Doppler signal device (Imex Medical Systems, Inc., Golden,
CO). Ankle-brachial index was calculated as a measure of large-vessel LEAD using the lower
of the two blood pressures at each ankle divided by the highest brachial blood pressure. Toe
pressure, measured twice using a manual pneumatic cuff inflated at the base of each great toe,
was based upon the return of blood flow to the distal ventral toe pad using a
photoplethysmograph (Imex Lab 3000, Imex Medical Systems, Inc., Golden, CO). TBI, which
has been shown to have good reproducibility in the same person over time [17], was calculated
as a measure of small-vessel LEAD using the lower of the two blood pressure measurements
at each toe divided by the highest brachial blood pressure. To isolate small-vessel LEAD, we
excluded men who had proximal occlusion in the larger lower-extremity arteries (ankle-
brachial index ≤0.9), which would reduce distal toe pressures [8].

The 1998 mailed questionnaire included the IIEF-5, the standard short version of the original
15-item International Index of Erectile Function questionnaire, the international standard for
the assessment of sexual function [21]. The IIEF-5 contains four items selected from the erectile
domain portion of the full questionnaire and one item addressing sexual satisfaction [20]. Each
item is answered on a scale of 0 to 5, with 0 denoting that the respondent was not sexually
active, 1 being the most severe symptom, and 5 being no symptoms. ED was classified by the
summed variable Erectile Dysfunction score (ED score) as no ED (22–25), mild ED (17–21),
mild-moderate ED (12–16), moderate ED (8–11), and severe ED (5–7). According to the IIEF-5
protocol, men who fail to provide complete responses or report “no sexual activity” as a
response to any of the questions cannot be classified. The IIEF-5 has been validated against
the combination of patient-reported ED, physician diagnoses, and objective testing [20,22].

The present analysis includes all sexually active respondents without evidence of large-vessel
LEAD based on ankle-brachial index who had complete responses to IIEF-5 questions and toe
pressure data. Statistical analyses were performed using Statistical Analysis System v9.1
software (SAS Institute, Cary, North Carolina). We analyzed ED score and each continuous
independent variable graphically. To correct for a non-normal distribution, we log-transformed
ED score, fasting plasma glucose, high-density cholesterol, triglycerides, number of grams of
alcohol per week, and the number of pack-years of cigarettes.

Cardiovascular risk factors and medications were entered as categorical variables versus ED
score in bivariate analyses. Included risk factors and medications were TBI level, diabetes
(defined as any of the following: fasting plasma glucose ≥126mg/dl, use of diabetes
medications, history of diabetes), hypertension (any of the following: systolic blood pressure
≥140mmHg, diastolic blood pressure ≥90mmHg, use of blood pressure medications, history
of high blood pressure), body-mass index (normal: ≤24kg/cm2, overweight: >24 but <30kg/
cm2, obese: ≥30kg/cm2), hyperlipidemia by diabetes status (for non-diabetics: fasting total
cholesterol ≥200mg/dl, triglycerides ≥200mg/dl, or LDL cholesterol ≥130mg/dl; for diabetics:
fasting LDL cholesterol ≥100mg/dl; for any person: fasting HDL cholesterol <40mg/dl), waist-
hip ratio (normal: ≤0.95, elevated: >0.95), exercise ≥3 times per week, cigarette smoking
(ever), alcohol use (none, moderate: >0 but <140g/week, heavy: ≥140g/week), and use of beta-
blockers, calcium-channel blockers, diuretics, angiotensin-converting enzyme inhibitors, anti-
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angina medications, or “other heart medications”. Because no consensus exists to classify TBI
levels, we defined TBI levels based on the data from this study, with low indicating participants
with TBI >1 standard deviation (SD = 0.17) below the cohort TBI mean, medium indicating
TBI ≤1 SD below the mean and ≤1 SD above the mean, and high indicating TBI >1 SD above
the mean. Because age is strongly associated with the prevalence of ED [4], we examined the
age-adjusted association between ED score and each risk factor using ANCOVA, and reported
parameter estimate β as a measure of magnitude of effect.

Cardiovascular risk factors and medications with two-sided P <0.20 from the bivariate analyses
were entered into a multivariable linear regression model to examine the independent effect of
cardiovascular risk factors and medications on ED score. In addition to age, clinical measures
were entered as continuous variables where possible and stepwise selection was used to create
a final parsimonious model. Interactions between variables were modeled and included if
statistically significant. Magnitude of effect and statistical significance were evaluated by the
parameter estimate β and 95% confidence intervals of each risk factor. The F-statistic and
adjusted R2 statistic were reported for the overall strength of the model.

The authors had full access to the data and take responsibility for its integrity. All authors have
read and agree to the manuscript as written.

RESULTS
Of the original cohort of 1810 men (enrolled 1972–1974), 976 (54%) of the surviving
community dwelling participants aged 44 to 94 years returned the 1998 mailed ED survey. The
main reason for non-response was death before the 1998 survey. As shown in Figure 1, among
the respondents, 109 were excluded for incomplete questionnaire responses and 535 men who
completed the questionnaire were excluded because they did not attend the research clinic for
TBI measurement. Other exclusions were 37 participants who did not have toe pressure data,
20 who had ankle-brachial index ≤0.9 (indicating significant large-vessel arterial occlusion),
and 90 who returned the mailed IIEF-5 questionnaire but said they were not sexually active,
leaving 185 participants for this report.

As shown in Table 1, their average age was 71 ±10 years and their average ED score was 18
±6, which corresponds to the category of mild-ED (17–21). One standard deviation above the
ED score mean corresponds to no-ED (22–25) and one standard deviation below corresponds
to mild-moderate-ED (12–16). The average TBI was 0.83 ± 0.17 with lower TBI indicating
worse small-vessel LEAD.

As shown in Table 2, the number of men in each age decade ranged from 26 to 36, and the
number in each of the no-ED (63) and mild-ED categories (60) equaled the total number of
participants in the mild-moderate-ED or worse categories (62). Only 6.5% of these elderly
survivors had diabetes, but a majority had hypercholesterolemia (69.6%), were overweight
(57.8%), and had ever smoked cigarettes (61.1%). In 1997–1999, less than 15 percent of these
men were taking a heart or blood pressure medication.

Because age on a continuous scale showed a very strong association with ED score in a bivariate
model (F-statistic = 5.31, p <0.001), all subsequent analyses were adjusted for age. As shown
in Table 3, categorical TBI level (low, medium, high), body-mass index (normal, overweight,
obese), alcohol use (none, moderate, heavy), and diuretic use were each significantly associated
with ED. Three additional factors, hypertension, beta-blocker use, calcium-channel blocker
use, and smoking each showed a marginally significant (p ≤0.15) association with ED. Neither
diabetes nor hyperlipidemia was a significant predictor of ED score in these age-adjusted
analyses.
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Based upon the bivariate analyses, age, TBI, body-mass index, systolic and diastolic blood
pressure (which were not correlated with each other), alcohol (grams/week), cigarettes (pack-
years), and use of beta-blockers, diuretics, and calcium-channel blockers, were regressed on
the logarithm of ED score in a multivariable linear regression model. Stepwise selection
produced a model that fit the data well (F = 15.4, p < 0.001) and accounted for 19% of the
variation in ED score (adjusted R2 = 0.19) (Table 4). The three risk factors that were
significantly associated with ED score were TBI (β = 0.422, 95% CI: 0.019, 0.826), age (β =
−0.008, 95% CI: −0.0003, −0.016), and systolic blood pressure (β = −0.008, 95% CI −0.004,
−0.012).

Lower TBI, increasing age, and increasing systolic blood pressure were independently
associated with more severe ED (i.e., a lower ED score). A decrease in TBI from high to
medium (1 standard deviation, 0.17) resulted in a decrease of ED score, ranging from 1.6 in
participants with no ED, to 0.4 in participants with severe ED (Table 4). An increase of 10
years of age or an increase in 10mmHg of systolic blood pressure resulted in a decrease of ED
score, ranging from 1.8 (no ED) to 0.5 (severe ED).

DISCUSSION
To our knowledge, this is the first community-based study reporting an independent association
between isolated small-vessel LEAD and ED. After adjusting for age and examining 12
classical cardiovascular disease risk factors and several medications, we found that small-
vessel LEAD assessed by low TBI was significantly associated with ED severity. In the age-
adjusted categorical model, TBI level (low, medium, high) was associated with the severity of
ED (p = 0.02). In the multivariable linear regression model, which controlled for age and
systolic blood pressure, lower TBI (i.e., more severe small-vessel LEAD) remained
significantly and independently associated with more severe ED (β = 0.422, 95% CI: 0.019,
0.826).

As expected, age was a strong risk factor for ED, stronger than TBI, probably in part because
age is better measured (less inter-individual variation) than TBI. The strong association of
blood pressure with small-vessel LEAD is a novel finding, and somewhat surprising in that in
a previous report from this cohort [15], the authors were unable to show association between
small-vessel LEAD and blood pressure. That study differs from this report in that participants
were on average younger, less obese, and had lower fasting glucose levels. No data on ED were
available from the earlier study.

The three published studies suggesting a common pathologic process for ED and LEAD
predominantly examined large-vessel LEAD, not small-vessel LEAD, and considered few
covariates. One was a retrospective study of an insurance database [11] in which men with
reported ED were more likely than those without ED to develop LEAD. The authors did not
describe clinical methods for LEAD diagnosis, and did not control for blood pressure. In the
other two studies [12,13], the authors reported that narrowing of the larger lower extremity
arteries (based on Doppler ultrasound) was more common in men with ED, and that men with
lower extremity arterial narrowing and ED had significantly worse penile arterial insufficiency;
they did not report small-vessel LEAD or control for any covariates.

One study of hypertensive patients using an entirely different methodology also supports a
small-vessel association with ED. Prisant and colleagues [23] reported a marginal association
of ED with small-vessel elasticity in the radial artery. They did not measure LEAD. Because
all patients had hypertension, they were unable to examine the radial artery-ED association
independent of hypertension. Nevertheless their report is important because small-vessel
elasticity is likely one of the important vascular causes of ED [24].
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Our larger study of community-dwelling older men and measurement of multiple risk factors
and TBI, an indicator of end-organ small-vessel dysfunction, allowed us to demonstrate that
small-vessel LEAD in men without large-vessel LEAD was significantly and independently
associated with ED. By excluding large-vessel LEAD, we eliminated the contribution of
proximal vessel occlusion on distal perfusion and isolated arterial disease in the blood vessel
size most similar to penile arteries. The distinction between large-vessel LEAD and small-
vessel LEAD is important because evidence is increasing that large-vessel LEAD and small-
vessel LEAD might have different risk factors. In a prospective study, Aboyans and colleagues
[8] reported that smoking, cholesterol, and certain inflammatory markers were risk factors for
progression of large-vessel LEAD, but only diabetes was a risk factor for small-vessel LEAD
progression. In the early cross-sectional report by Criqui and colleagues [15], multiple
cardiovascular risk factors were significantly associated with large-vessel LEAD in men and
women, but no cardiovascular risk factors were associated with small-vessel LEAD. These
results are compatible with our finding that small-vessel LEAD is significantly associated with
ED independent of 12 cardiovascular risk factors and medication use. Although the current
results suggest that small-vessel LEAD, not large-vessel LEAD, is associated with severity of
ED, we could not compare large-vessel LEAD with ED separately because only 20/295 (6.8%)
men in this Rancho Bernardo cohort had large-vessel LEAD (Figure 1).

There are several possible mechanisms for the small-vessel LEAD-ED association.
Inflammation may be a common underlying pathophysiological process. Aso and colleagues
[9] reported a significant association of high serum high sensitivity CRP and fibrinogen levels
with worse TBI but not ankle-brachial index in patients with diabetes. In a randomized clinical
trial of physical activity, ED was also reported to have a close link with serum CRP levels
[10]. However, Aboyans and colleagues reported that CRP was associated with large-vessel
LEAD (p= 0.051) but not with small-vessel LEAD [8].

Although no studies of the association between small-vessel LEAD and endothelial
dysfunction have been reported, endothelial dysfunction has been linked to both carotid [25]
and brachial artery disease [7]. Because penile erection requires multiple intermediaries
including smooth muscle dilatation and endothelium-derived nitric oxide, ED and peripheral
vascular endothelial dysfunction may share a defect in this pathway [7].

Arterial diameter may at least partly explain the association between small-vessel LEAD and
ED because both processes affect arteries approximately 1–2mm in diameter. ED symptoms
often precede coronary artery symptoms [2]; the latter are thought to reflect ischemia in larger
arteries (3–4mm in diameter). Montorsi and colleagues [19] have hypothesized that arterial
size is the etiological link between ED and coronary artery disease based on the appearance of
ED prior to coronary heart disease. These authors postulated that the same atherosclerotic
process occurs in penile and coronary arterial beds, but ED symptoms appear prior to cardiac
symptoms due to the smaller penile vessels. Other evidence that small-diameter arterial beds
are closely associated with ED comes from a study by Kawanishi and colleagues [26], who
reported that pathologic retinal arteries in ED patients were significantly and independently
associated with peak systolic penile velocity, independent of age, hypertension,
hyperlipidemia, and cigarette smoking.

Of the 12 cardiovascular risk factors we examined, only age and blood pressure had a
significant independent association with ED in the final multivariable analysis. The age-ED
association could be due to stroke, neuropathy, decreased testosterone, decreased vascular
compliance, depression, or medication-related co-morbidity [24]. The age-specific prevalence
of ED in Rancho Bernardo was similar to the prevalence reported by others [4]. The
independent and significant association of higher systolic blood pressure with ED observed
here is also consistent with some other reports [18]. Although it is well known that blood
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pressure medications can cause ED [4], the blood pressure-ED association reported here was
independent of antihypertensive medication use once blood pressure was statistically
controlled for in the models. Other studies have reported a similar lack of association between
ED and beta-blocker and diuretic use when hypertension is considered [5].

Diabetes is a well known risk factor for ED [5,6], but no association was observed here. The
prevalence of diabetes was low in this cohort of elderly community-dwelling survivors, and
was higher (by the same diagnostic criteria) in an earlier evaluation of this cohort [1]. We
postulate that the low rate of diabetes reflects survival bias because men with diabetes died
earlier. In addition, the IIEF-5 protocol excluded men who are not sexually active, who were
more likely to have diabetes [1].

The present study is subject to other limitations. Although the multivariable model was able
to account for a relatively large percentage of the ED (19% is large for an observational study),
limitations of self-reported behaviors, residual confounding, and participation and survival bias
— common to all prospective studies of the elderly — likely contributed to the unexplained
variation. Because participants were mostly ambulatory, participation bias might explain the
low prevalence of large-vessel LEAD (6.8%) in Rancho Bernardo compared to another
community-based cohort of similar age (12.4%) [27]. These biases would be expected to
underestimate the magnitude of associations, that is, to give a conservative bias.

This study has several strengths. Fifty-four percent of survivors from the original 1972–1974
cohort returned the questionnaire. None of the participants in this study reported claudication,
consistent with the observation that clinical claudication represents only a fraction of persons
who have subclinical or unrecognized LEAD [15]. Unlike previous reports, we used a validated
ED questionnaire, controlled for multiple potential confounding factors, and measured small-
vessel LEAD (while excluding large-vessel LEAD) to isolate the blood vessel size most similar
to penile arteries. Most importantly, the Rancho Bernardo cohort is community-based, not
patient-based or selected for symptoms of LEAD, which minimizes the biases inherent in these
other sampling methods.

In conclusion, in this study of older, community-dwelling men, the severity of small-vessel
LEAD was significantly associated with the severity of ED, independent of age, cardiovascular
disease risk factors, and medication use. We hypothesize that erectile dysfunction might be a
marker for a diffuse microvascular disease that occurs concurrently in similarly sized arterial
beds in the presence of age and elevated blood pressure. Other studies of small-vessel LEAD
are needed to confirm these findings and to further characterize the pathophysiological
mechanisms underlying small-vessel disease and its link to erectile dysfunction.
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Figure 1.
Participant inclusion and exclusion.
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Table 1
Cohort characteristics, continuous variables, follow-up clinic visit 1997–1999 (n=185).

Characteristic Mean ± standard deviation

Age 70.7 ± 9.6

Weight (kg) 81.2 ± 11.7

Height (cm) 175 ± 6.4

Erectile dysfunction-score 17.8 ± 6.5

Toe-brachial index 0.83 ± 0.17

Ankle-brachial index* 1.12 ± 0.06

Systolic blood pressure (mmHg) 133 ± 19

Diastolic blood pressure (mmHg) 76.4 ± 8.9

Body-mass index (kg/cm2) 26.6 ± 3.2

Waist-hip ratio 0.93 ± 0.06

Fasting plasma glucose (mg/dl) 106 ± 15.3

Total cholesterol (mg/dl) 190.8 ± 31.1

High-density lipoprotein cholesterol (mg/dl) 50.6 ± 12.6

Low-density lipoprotein cholesterol (mg/dl) 116.5 ± 28.4

Triglycerides (mg/dl) 123.0 ± 101.1

Alcohol (grams/week) 86.6 ± 87.8

Tobacco (pack-years) 16.8 ± 23.0
*
Ankle-brachial index of included cohort, >0.9 by definition
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Table 2
Cohort characteristics, prevalence of categorical variables and medications, follow-up clinic visit 1997–1999 (n=185).

Risk Factor Category Number (% total)

Age <60 27 (10.3)

60–65 26 (14.1)

65–70 36 (19.5)

70–75 31 (16.8)

75–80 34 (18.4)

>80 31 (16.8)

Erectile dysfunction No ED 63 (34.1)

Mild ED 60 (32.4)

Mild-moderate ED 21 (11.4)

Moderate ED 20 (10.8)

Severe ED 21 (11.4)

Toe-brachial index 0.2–0.4 4 (2.2)

0.4–0.6 18 (9.7)

0.6–0.8 48 (25.9)

0.8–1.0 91 (49.2)

1.0–1.2 24 (13.0)

Body-mass index Normal 54 (29.2)

Overweight 107 (57.8)

Obese 24 (13.0)

Elevated waist-hip ratio (>0.95) 64 (34.8)

Hypertension 83 (44.9)

Diabetes 12 (6.5)

Hyperlipidemia 128 (69.6)

Beta-blocker use 25 (13.5)

Calcium channel blocker use 29 (15.7)

Diuretic use 28 (15.1)

Angiotensin converting enzyme inhibitor use 27 (14.6)

Anti-angina medication use 4 (2.2)

Other heart medication use 19 (10.3)

Exercise ≥3 times per week 36 (19.5)

Tobacco use ever 113 (61.1)

Alcohol use None 38 (20.5)

Moderate 106 (57.3)

Heavy 41 (22.2)
*
Participants with ankle-brachial index ≤0.9 were excluded from analysis
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Table 3
Age-adjusted bivariate analysis — categorical cardiovascular risk factors and medications on the logarithm of ED
score.

Categorical risk factor Parameter estimate β
[95% CI]

P-value

Toe-brachial index level* 0.02

Medium vs. low 0.129 [−0.051, 0.309]

High vs. low 0.364 [0.102, 0.625]

Diabetes −0.046 [−0.318, 0.225] 0.74

Hypertension −0.131 [−0.267, 0.004] 0.06

Smoker 0.099 [−0.037, 0.235] 0.15

Body-mass index 0.01

Overweight vs. normal −0.185 [−0.336, −0.034]

Obese vs. normal −0.317 [−0.536, −0.097]

Hyperlipidemia −0.057 [−0.191, 0.077] 0.40

Elevated waist-hip ratio −0.071 [−0.212, 0.069] 0.32

Exercise ≥3 times per week −0.001 [−0.170, 0.167] 0.99

Alcohol use† 0.04

Moderate vs. none −0.102 [−0.271, 0.067]

Heavy vs. none −0.257 [−0.458, −0.056]

Beta-blocker use −0.170 [−0.366, 0.025] 0.09

Calcium channel blocker use −0.179 [−0.365, 0.008] 0.06

Diuretic use −0.206 [−0.391, −0.020] 0.03

Angiotensin-converting enzyme inhibitor use −0.093 [−0.283, 0.097] 0.33

Anti-angina medication use −0.080 [−0.547, 0.386] 0.73

Other heart medication use −0.122 [−0.346, 0.102] 0.28
*
Toe-brachial index level — low <0.66, medium ≥0.66 but ≤1.00, high >1.00

†
Alcohol use — moderate >0 but <140g/week, heavy ≥140g/week
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