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MORE THAN 10 MILLION

men in the United States
are affected by erectile
dysfunction, with an es-

timated 100 million men affected
worldwide.1,2 The risk of erectile dys-
function is related to many factors, in-
cluding age, smoking, diabetes, heart
disease, depression, and hyperten-
sion.3,4 Because cardiovascular disease
and erectile dysfunction share etiolo-
gies as well as pathophysiology (endo-
thelial dysfunction) and because of evi-
dence that degree of erectile dysfunction
correlates with severity of cardiovas-
cular disease, it has been postulated that
erectile dysfunction is a sentinel symp-
tom in patients with occult cardiovas-
cular disease.5 To examine this hypoth-
esis, we studied a cohort of men who
were assessed prospectively for both of
these diseases over the course of 7 years.

METHODS
This analysis is based on data from the
Prostate Cancer Prevention Trial, a pro-
spective, blinded, randomized con-
trolled trial designed to examine the
hypothesis that administration of fin-
asteride would reduce the prevalence
of prostate cancer over a period of 7
years.6 Beginning in 1994, 18 882 men
were randomly assigned to receive
either placebo or finasteride, 5 mg/d.
Eligible men were aged 55 years or
older, had a prostate-specific antigen

level of less than 3.0 ng/mL, had nor-
mal digital rectal examination find-
ings, and had no history of prostate
cancer. There were no eligibility re-
quirements related to sexual function
or cardiovascular disease, but at least
a 10-year life expectancy was re-
quired. During a 3-month placebo run-
in, men who reported an increase of
more than 2 toxicity grades from base-
line for sexual functioning were ineli-
gible for randomization. During 7 years
of treatment, men were followed up an-
nually with prostate-specific antigen
measurement and digital rectal exami-

nation. Biannual visits included an
update on general health issues, a com-
pliance assessment based on the num-
ber of tablets of study medication taken,
and queries regarding adverse effects.
Three-month telephone calls between
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Context The risk factors for cardiovascular disease and erectile dysfunction are similar.

Objective To examine the association of erectile dysfunction and subsequent car-
diovascular disease.

Design, Setting, and Participants Men aged 55 years or older who were ran-
domized to the placebo group (n=9457) in the Prostate Cancer Prevention Trial at
221 US centers were evaluated every 3 months for cardiovascular disease and erectile
dysfunction between 1994 and 2003. Proportional hazards regression models were
used to evaluate the association of erectile dysfunction and cardiovascular disease. In
an adjusted model, covariates included age, body mass index, blood pressure, serum
lipids, diabetes, family history of myocardial infarction, race, smoking history, physical
activity, and quality of life.

Main Outcome Measures Erectile dysfunction and cardiovascular disease.

Results Of the 9457 men randomized to placebo, 8063 (85%) had no cardiovas-
cular disease at study entry; of these men, 3816 (47%) had erectile dysfunction at
study entry. Among the 4247 men without erectile dysfunction at study entry, 2420
men (57%) reported incident erectile dysfunction after 5 years. After adjustment, in-
cident erectile dysfunction was associated with a hazard ratio of 1.25 (95% confi-
dence interval [CI], 1.02-1.53; P=.04) for subsequent cardiovascular events during
study follow-up. For men with either incident or prevalent erectile dysfunction, the
hazard ratio was 1.45 (95% CI, 1.25-1.69; P�.001). For subsequent cardiovascular
events, the unadjusted risk of an incident cardiovascular event was 0.015 per person-
year among men without erectile dysfunction at study entry and was 0.024 per person-
year for men with erectile dysfunction at study entry. This association was in the range
of risk associated with current smoking or a family history of myocardial infarction.

Conclusions Erectile dysfunction is a harbinger of cardiovascular clinical events in
some men. Erectile dysfunction should prompt investigation and intervention for car-
diovascular risk factors.
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clinic visits queried men regarding in-
terval adverse effects and medical
events, including cardiovascular events.
All participants provided written in-
formed consent and the study was ap-
proved by the institutional review
boards of the participating institu-
tions.

Because of potential sexual adverse
effects of finasteride, study coordina-
tors specifically asked participants about
3 issues: erectile dysfunction, de-
crease in libido, and decreased vol-
ume of ejaculate. Erectile dysfunction
was graded as follows: grade 0, ab-
sent; grade 1, decrease in normal func-
tion but ability to achieve vaginal pen-
etration with difficulty; or grade 3, no
erections. Additionally, participants
completed a yearly survey4 addressing
sexual problems and activities. For ex-
ample, the survey included questions
such as “Over the previous 4 weeks,
how much of a problem was it to get
or keep an erection?” (not a problem
[grade 0], a bit of a problem or some-
what of a problem [grade 1], or very
much of a problem [grade 3]). An end-
point review committee evaluated all
nonprostate primary cancers and all
deaths. Deaths were categorized as due
to prostate cancer, other primary can-
cer, a cardiovascular event, or other
causes.

As a component of the study safety
monitoring, cardiovascular complica-
tions were also evaluated. These out-
comes were identified using defini-
tions from International Classification of
Diseases, Ninth Revision codes for car-
diovascular disease, cerebrovascular dis-
ease, and sudden death. Nonfatal car-
diovascular events were reported by
participants or study investigators and
were not confirmed by physician notes
nor centrally reviewed. For this study,
we defined cardiovascular disease as any
of the following events: myocardial in-
farction or surgical treatment of coro-
nary artery disease including coro-
nary artery bypass graft or angioplasty,
angina, cerebrovascular accident, tran-
sient ischemic attack, congestive heart
failure graded at a minimum of mild,
fatal cardiac arrest, or nonfatal cardiac

arrhythmia defined as a minimum of an
arrhythmia requiring treatment. The
date of cardiovascular event was re-
corded as the date of clinic visit or tele-
phone call when first reported.

For this analysis, we examined only
the cohort of men in the study’s pla-
cebo group. Men with a history of con-
gestive heart failure, myocardial infarc-
tion, angina, transient ischemic attack,
arrhythmia, or stroke were excluded to
evaluate incident cardiovascular dis-
ease. Incident erectile dysfunction was
defined as the first report of erectile dys-
function of any grade. Men with erec-
tile dysfunction of any grade at study
entry were excluded from analyses that
evaluated the association of incident
erectile dysfunction with cardiovascu-
lar events. For analyses of incident or
prevalent erectile dysfunction, men with
erectile dysfunction at study entry were
also included.

A proportional hazards regression
model was used to evaluate the asso-
ciation of erectile dysfunction with car-
diovascular disease. A separate model
was fit to each of the 6 cardiovascular
events (angina, myocardial infarction,
cerebrovascular accident, transient is-
chemic attack, congestive heart fail-
ure, or cardiac arrhythmia), then an
additional outcome was created (car-
diovascular event) to evaluate the global
cardiovascular hypothesis and was de-
fined as the first occurrence of any of
these cardiovascular end points. Time
to death from any cause was also as-
sessed.

To evaluate the association of inci-
dent erectile dysfunction with cardio-
vascular disease, a time-dependent
model was used to model the expo-
sure of erectile dysfunction. A time-
dependent covariate takes into ac-
count that all patients start with no
erectile dysfunction but that some in-
dividuals will develop erectile dysfunc-
tion during the course of the study. This
method accounts for both occurrence
and chronology of erectile dysfunc-
tion. For incident or prevalent erectile
dysfunction analyses, men with erec-
tile dysfunction at baseline start with
an erectile dysfunction indicator coded

as “yes” at time 0 in contrast with those
who are coded as having incident erec-
tile dysfunction at the time it is first re-
ported during the study. Erectile dys-
function must have been reported in at
least 1 contact (typically, 3 months)
prior to the reporting of the cardiovas-
cular event to be considered a preced-
ing event.

Two models were fit for each type of
cardiovascular event: unadjusted and co-
variate-adjusted. For the unadjusted
model, only the time-dependent covar-
iate of erectile dysfunction is included.
For the covariate-adjusted model, we
also include a number of potential con-
founders. The following covariates were
assessed at study entry: age, body mass
index, systolic blood pressure, dia-
stolic blood pressure, total cholesterol,
high-density lipoprotein cholesterol, his-
tory of diabetes, parent or sibling with
a history of myocardial infarction, race
(white vs other), current smoking, cur-
rent use of antihypertensive medica-
tion, physical activity (moderate or very
active vs sedentary or light), and global,
self-reported health status (excellent or
very good vs fair or poor).4 Race was de-
termined in the Prostate Cancer Preven-
tion Trial because of the increased risk
of prostate cancer among African Ameri-
can men. Race was self-selected from a
prespecified list. Only 1 category could
be chosen. All covariates are included in
most of the adjusted models. However,
for models fit to the outcome of time to
congestive heart failure, no covariate ad-
justment was performed because of the
low event rate. For some models with
modest event rates, a smaller subset of
covariates was included based on iden-
tification from a stepwise model.

Interval from erectile dysfunction to
first cardiovascular event was calcu-
lated using the Kaplan-Meier method.
For this analysis, only men with inci-
dent erectile dysfunction who had not
experienced an incident cardiovascu-
lar event prior to developing erectile
dysfunction were included, and the
time to cardiovascular event was
defined as the time between initial
report of erectile dysfunction and first
cardiovascular event. Men without an
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event were censored at their last
assessment date, with a maximum
follow-up time for all participants of 7
years ±90 days. SAS statistical soft-
ware, version 9.0 (SAS Institute Inc,
Cary, NC) was used for all analyses.
P�.05 was considered statistically sig-
nificant.

RESULTS
Of 9457 eligible men randomized to the
study placebo group, 8063 (85%) had no
cardiovascular disease at study entry. Of
these men, 3816 (47%) reported some
level of erectile dysfunction at study en-
try and were excluded from analyses that
assess the association of incident erec-

tile dysfunction with cardiovascular
events. Among the 4247 men with no
erectile dysfunction at study entry, 2420
(57%) reported incident erectile dys-
function after 5 years, and this in-
creased to 65% at 7 years. TABLE 1 de-
scribes these men with and without
erectile dysfunction at study entry. In
general, this clinical trial recruited a
higher proportion of white men and men
who were healthier, more active, and bet-
ter educated relative to the general popu-
lation at risk of cardiovascular disease.4

Seventy-six percent of men partici-
pated in all 7 years of the study.

TABLE 2 shows the relationship be-
tween the first report of erectile dys-

function and subsequent cardiovascu-
lar disease with and without adjustment
for covariates. Incident erectile dys-
function was statistically significantly
associated with subsequent angina,
myocardial infarction, and stroke. With
covariate adjustment, risk of angina re-
mained statistically significant (P=.04)
while risk of stroke was suggestive
(P=.06; Table 2). Men with incident
erectile dysfunction had a signifi-
cantly increased risk of myocardial in-
farction or angina relative to men with-
out a report of erectile dysfunction after
adjusting for potential confounders
(hazard ratio [HR], 1.37; 95% confi-
dence interval [CI], 1.06-1.76; P=.02).
Because only 11% of the men who had
a myocardial infarction also had pre-
viously reported angina, there was little
overlap of these 2 events.

TABLE 3 shows the association of in-
cident or prevalent erectile dysfunc-
tion with incident cardiovascular dis-
ease. These analyses also include men
who reported erectile dysfunction at the
time of study randomization, thus
nearly doubling the population ana-
lyzed. The results are similar to Table 2,
but the HRs tend to be larger. The larg-
est effect was seen with transient ische-
mic attack, with an HR for prevalent or
incident erectile dysfunction of 1.92
(95% CI, 1.12-3.26; P=.02). The ad-
justed HR for any cardiovascular event
was 1.45 (95% CI, 1.25-1.69; P�.001).

It is probable that incident and preva-
lent erectile dysfunction in study
participants was multifactorial. Since de-
creased libido due to androgen defi-
ciency may have occurred in some men
with erectile dysfunction, we evaluated
whether the association of erectile dys-
function with cardiovascular disease dif-
fered ifmenwitherectiledysfunctionand
decreased libido were excluded from the
analysis. We thus excluded men who had
reported a significant reduction in li-
bido prior to reporting any erectile dys-
function, then evaluated the associa-
tion of incident erectile dysfunction with
first report of cardiovascular disease. A
significant reduction in libido was de-
fined as grade 3 or 4 (moderate to se-
vere decrease in desire for sexual activ-

Table 1. Characteristics at Study Entry by Erectile Dysfunction Status for Men With No
History of Cardiovascular Disease Events*

Characteristics
All Men

(n = 8063)

Men Without Erectile
Dysfunction at Entry

(n = 4247)

Men With Erectile
Dysfunction at Entry

(n = 3816)

Age, mean (SD), y 62 (6) 61 (5) 64 (6)
Body mass index, mean (SD)† 27.5 (4.1) 27.3 (4.1) 27.7 (4.2)
Blood pressure, mean (SD), mm Hg

Systolic 138 (19) 137 (19) 140 (19)
Diastolic 82 (11) 82 (11) 82 (11)

Total cholesterol, mean (SD), mg/dL 212 (37) 213 (37) 211 (37)
High-density lipoprotein cholesterol,

mean (SD), mg/dL
43 (11) 43 (11) 42 (11)

History of diabetes 412 (5) 122 (3) 290 (8)
Parent or sibling with history

of myocardial infarction
1139 (14) 606 (14) 533 (14)

Report of erectile dysfunction
at study entry

3816 (47) 0 3816 (100)

Race
White 7419 (92) 3923 (93) 3497 (92)
African American 305 (4) 123 (3) 161 (4)
Other 339 (4) 373 (4) 159 (4)

Marital status
Married/marriagelike arrangement 6962 (87) 3635 (86) 3327 (87)
Never married 208 (3) 123 (3) 85 (2)
Divorced/separated 661 (8) 373 (9) 288 (8)
Widowed 221 (3) 111 (2) 110 (3)

Education level
No college 1831 (23) 874 (21) 957 (25)
Some college 1936 (24) 1015 (24) 921 (24)
College graduate 4291 (53) 2353 (55) 1938 (51)

Current smoker 644 (8) 305 (7) 339 (9)
Current use of antihypertension

medication
1683 (21) 736 (17) 947 (25)

Physical activity level moderate
or very active

3233 (40) 1778 (42) 1455 (38)

Global health status good
or excellent

6079 (77) 3466 (82) 2613 (68)

SI conversion factor: To convert total and high-density lipoprotein cholesterol to mmol/L, multiply by 0.0259.
*Data are expressed as No. (%) unless otherwise noted. Cardiovascular disease events included angina, myocardial

infarction, stroke, congestive heart failure, transient ischemic attack, or arrhythmia.
†Body mass index was calculated as weight in kilograms divided by the square of height in meters.
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ity and moderate effect on frequency of
intercourse, or no desire for sexual ac-
tivity and no intercourse). Only 1% of
men in the placebo group reported a sig-
nificant decrease in libido prior to inci-
dent erectile dysfunction and, as a re-
sult, this subset analysis was virtually
identical to that found in Table 2 for any
cardiovascular event (unadjusted HR for
erectile dysfunction, 1.47; 95% CI, 1.22-
1.78; P�.001; adjustedHR,1.28;95%CI,
1.03-1.57; P=.04).

The FIGURE provides estimates of
incident cardiovascular disease in
men who developed incident erectile
dysfunction during the study and
prior to any cardiovascular event.
One year after initial report of erec-
tile dysfunction, 2% of the men had
experienced an initial cardiovascular
event while, by 5 years, 11% had had
cardiovascular events. Because of the
changing number of men at risk of
cardiovascular end points in the 2

groups (erectile dysfunction vs no
erectile dysfunction) over time, the
HRs reported in Tables 2 through 4
are a more valid expression of the
differential risk in the groups. None-
theless, it is possible to contrast the 2
groups by comparing the number of
events per person-year exposed. The
unadjusted risk of an incident car-
diovascular event among men with-
out erectile dysfunction at study
entry was 0.015 per person-year

Table 2. Relationship of Incident ED and Incident Cardiovascular Disease Without and With Adjustment for Covariates

End Points

No. of Events* Unadjusted Adjusted

Total
No ED

During Study
ED Prior to

Cardiovascular Event
ED After

Cardiovascular Event
HR for ED
(95% CI)

P
Value

HR for ED
(95% CI)

P
Value

Angina† 120 12 64 44 1.73 (1.17-2.55) .006 1.53 (1.03-2.28) .04

Myocardial infarction† 232 57 127 48 1.52 (1.15-2.00) .003 1.29 (0.96-1.74) .10

Myocardial infarction
or angina†

326 68 174 84 1.58 (1.25-2.00) �.001 1.37 (1.06-1.76) .02

Stroke‡ 63 16 39 8 1.96 (1.13-3.41) .02 1.70 (0.98-2.96) .06

Congestive heart
failure

14 7 6 1 0.72 (0.24-2.14) .55 . . .

Transient ischemic
attack§

43 7 26 10 1.85 (0.97-3.54) .06 1.66 (0.87-3.18) .13

Arrhythmia � 86 21 42 23 1.00 (0.65-1.56) .98 0.89 (0.57-1.39) .61

Any cardiovascular
event†

486 113 255 118 1.46 (1.20-1.76) �.001 1.25 (1.02-1.53) .04

Death due to any
cause†

174 75 99 0 1.24 (0.91-1.70) .17 1.14 (0.79-1.65) .49

Abbreviations: CI, confidence interval; ED, erectile dysfunction; HR, hazard ratio. Ellipses indicate that the number of events was too small for analysis.
*Number of men at risk: total, 4247; number with incident ED, 2728; number without incident ED, 1519.
†Adjusted for all covariates.
‡Adjusted for age, systolic blood pressure, smoking status, global health status, and family history of myocardial infarction.
§Adjusted for age, total cholesterol, and history of diabetes.
�Adjusted for age, global health status, and diastolic blood pressure.

Table 3. Relationship of Incident or Prevalent (Baseline) ED and Incident Cardiovascular Disease Without and With Adjustment for Covariates*

End Points

No. of Events Unadjusted Adjusted

Total
No ED

During Study
ED Prior to

Cardiovascular Event
ED After

Cardiovascular Event
HR for ED
(95% CI)

P
Value

HR for ED
(95% CI)†

P
Value†

Angina 297 12 241 44 1.99 (1.48-2.67) �.001 1.72 (1.26-2.33) .001

Myocardial infarction 571 57 464 50 1.86 (1.50-2.30) �.001 1.50 (1.20-1.87) �.001

Myocardial infarction
or angina

801 68 649 84 1.90 (1.59-2.27) �.001 1.55 (1.28-1.86) �.001

Stroke 181 16 157 8 2.72 (1.76-4.20) �.001 1.79 (1.15-2.80) .01

Congestive heart
failure

33 7 25 1 1.17 (0.52-2.63) .70 . . .

Transient ischemic
attack

113 7 96 10 2.45 (1.45-4.12) .001 1.92 (1.12-3.26) .02

Arrhythmia 193 21 149 23 1.27 (0.90-1.78) .17 0.98 (0.69-1.40) .91

First cardiovascular
event

1186 113 955 118 1.84 (1.59-2.13) �.001 1.45 (1.25-1.69) �.001

Death due to any
cause

457 75 382 0 1.79 (1.39-2.30) �.001 1.22 (0.94-1.58) .13

Abbreviations: CI, confidence interval; ED, erectile dysfunction; HR, hazard ratio. Ellipses indicate that the number of events was too small for analysis.
*Number of men at risk: total, 8063; number with incident or prevalent ED, 6544; number without incident ED, 1519.
†Adjusted for all covariates.
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compared with 0.024 per person-year
for those with erectile dysfunction.

To place the association of erectile
dysfunction and cardiovascular dis-
ease into perspective with traditional
risk factors for cardiovascular disease,
we conducted a multivariate assess-
ment of these risk factors and incident
cardiovascular events for participants

without erectile dysfunction at base-
line (TABLE 4). These data demon-
strate that incident erectile dysfunc-
tion had an equal or greater effect on
subsequent cardiovascular events of
the same magnitude as a family his-
tory of myocardial infarction, ciga-
rette smoking, or measures of hyper-
lipidemia.

COMMENT
Cardiovascular disease is the leading
cause of death in the United States, ac-
counting for nearly 40% of all deaths.
In men, 50% of deaths due to coro-
nary heart disease occur in men with-
out a history of the disease.7 Compel-
ling data now allow the identification
of risk factors for cardiovascular dis-
ease that can be modified with phar-
macologic and behavioral interven-
tions.8-14 Identification of a predictive
symptom or finding could allow even
earlier intervention, possibly further re-
ducing morbidity and mortality due to
the disease.15 This would be especially
useful for men who do not have regu-
lar medical assessments or who are in-
adequately assessed or treated for car-
diovascular disease risk factors.

The association between erectile dys-
function and cardiovascular disease has
previously been recognized.16 Patients
with cardiovascular disease frequently
describe preexisting erectile dysfunc-
tion.17 Risk factors for both disease pro-
cesses includeobesity, tobaccouse,physi-
cal inactivity,diabetes,hypertension,and
hyperlipidemia.18 Thesepatientsmustbe
clearly distinguished from those who
have neither cardiovascular disease nor
cardiovascular risk factors and have a
defect in the peripheral vascular gener-
ating nitric oxide-3�-5�-cyclic guano-
sine monophosphate system in smooth
muscle that is independent of other sys-
temic vascular disease.19

It has been suggested, but never
demonstrated, that early treatment of
coronary heart disease risk factors may
reduce the later risk of erectile dysfunc-
tion.20 Furthermore, it has been hy-
pothesized that erectile dysfunction is
a harbinger of cardiovascular dis-
ease.21,22 In a study of men with diabe-
tes with vs without erectile dysfunc-
tion, erectile dysfunction was the most
efficient predictor of coronary artery
disease.23 A large-scale study of 25 650
men found a 75% increased risk of pe-
ripheral vascular disease in men with
preexisting erectile dysfunction.24

Although the link between erectile
dysfunction and cardiovascular
disease has been previously docu-

Figure. Time to Any Cardiovascular Event From Initial Report of Erectile Dysfunction for
Those With Incident Erectile Dysfunction and No Previous Cardiovascular Event
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At risk, n = 2495; number of cardiovascular events, 255; 5-year estimate of cardiovascular events, 11%.

Table 4. Univariate and Multivariate Analysis of Risk Factors for Incident Cardiovascular
Events in Men Without Erectile Dysfunction at Baseline*

Covariates

Univariate Analysis Multivariate Analysis

HR (95% CI)
(n = 4247)

P
Value

HR (95% CI)
(n = 4173)

P
Value

Age (every 5-y increase) 1.34 (1.24-1.45) �.001 1.31 (1.20-1.42) �.001

White vs other race 1.49 (1.00-2.23) .05 1.52 (1.01-2.29) .04

Body mass index (every 5-unit increase) 1.23 (1.11-1.35) �.001 1.14 (1.02-1.27) .02

Cholesterol (every 20-mg/dL increase) 1.03 (0.98-1.08) .26 1.05 (1.00-1.10) .07

Blood pressure (every 10-mm Hg increase)
Diastolic 1.05 (0.97-1.14) .26 0.94 (0.85-1.04) .22

Systolic 1.11 (1.06-1.16) �.001 1.06 (1.00-1.13) .04

High-density lipoprotein cholesterol
(every 5-mg/dL decrease)

1.09 (1.04-1.14) �.001 1.07 (1.02-1.12) .005

Current smoking (yes vs no) 1.46 (1.07-1.97) .02 1.57 (1.15-2.13) .004

Physically active 1.03 (0.86-1.23) .77 1.15 (0.95-1.38) .15

Poor global health status 1.75 (1.43-2.14) �.001 1.46 (1.18-1.80) .001

Family history of myocardial infarction 1.46 (1.16-1.83) .001 1.36 (1.08-1.72) .009

History of diabetes 2.34 (1.60-3.43) �.001 1.78 (1.21-2.63) .004

Current use of antihypertensives
at study entry

1.74 (1.42-2.13) �.001 1.39 (1.12-1.73) .003

Incident erectile dysfunction 1.46 (1.20-1.76) �.001 1.27 (1.05-1.55)† .02
Abbreviations: CI, confidence interval; HR, hazard ratio.
*Incident cardiovascular events included congestive heart failure, myocardial infarction, angina, stroke, arrhythmia, and

transient ischemic attack.
†The form of the covariates used in this table may differ from that used to generate the results in Table 2 in order to

simplify the interpretation of the risk factor HRs. Therefore, the HR for incident erectile dysfunction differs slightly
between the 2 tables.
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mented, convincing evidence of the
direction and magnitude of the effect
has not been available. The Prostate
Cancer Prevention Trial provided an
opportunity to assess the relationship
between erectile dysfunction and sub-
sequent cardiovascular disease in a pro-
spective study. Because the study drug
had a risk of sexual adverse effects, we
queried study participants regularly re-
garding sexual function. Additionally,
monitoring of cardiovascular events was
a prespecified element of the study. Our
analysis of men in the placebo group
of this study demonstrates the substan-
tial association between incident as well
as prevalent erectile dysfunction and
subsequent cardiovascular disease, in-
cluding angina, myocardial infarc-
tion, stroke, and transient ischemic at-
tack. Previous studies have suggested
this association but have not prospec-
tively monitored a group of asymptom-
atic, healthy men for development of
erectile dysfunction and then for sub-
sequent cardiovascular events. Al-
though it may seem surprising that 47%
of men reported some degree of erec-
tile dysfunction at study entry and that
57% of men without erectile dysfunc-
tion reported this symptom after 5
years, the high prevalence of erectile
dysfunction has been previously re-
ported. In a population of men aged 40
to 70 years, the mean probability of im-
potence was 52%, and the rate tripled
between ages 40 and 70 years.25

A limitation of this analysis was that
only 1 of the 2 patient-reported sexual
function measures was validated, the
SexualProblemsScale,26 while thesexual
activity measure was developed for pur-
poses of the trial. For this analysis, we
usedtheparticipantreportoferectiledys-
function fromthevalidated measure, the
Sexual Problems Scale. In 1992, when
this studywasdeveloped,measures such
as the International Index of Erectile
Function were not yet developed. Such
measures would have provided a greater
measureofaccuracy inthedegreeoferec-
tile dysfunction as well as other domains
relatedtosexual function,suchasorgasm
and libido.27,28 Nevertheless, a compari-
son of the International Index of Erec-

tileFunctionwithasingle-questionmea-
sureoferectiledysfunctionsimilar to that
used in this study found good correla-
tion between the 2 instruments in the
classification of men with and without
erectile dysfunction.29

A second study limitation was that
data on medications that may cause
erectile dysfunction or that are used to
treat erectile dysfunction were not con-
sistently collected. Data on use of medi-
cations for treating hypertension were
collected at baseline (Table 1), but we
did not have information on men who
started taking antihypertensive agents
(or other agents that could cause erec-
tile dysfunction) during the course of
the study. We also did not routinely col-
lect information on use of medica-
tions to treat erectile dysfunction, such
as sildenafil. Although it is possible that
agents used for the treatment of erec-
tile dysfunction may have increased the
risk of cardiovascular events, a pooled
analysis of studies of sildenafil found
no increased risk of myocardial infarc-
tion or cardiovascular death with this
agent.30

The implications of this study are
substantial. With the availability of ef-
fective pharmacotherapy, an increas-
ing number of men are seeking care for
erectile dysfunction. It is estimated that
more than 600 000 men aged 40 to 69
years in the United States develop erec-
tile dysfunction annually.3 Our data
suggest that the older men in this group
have about a 2-fold greater risk of car-
diovascular disease than men without
erectile dysfunction. With 70% to 89%
of sudden cardiac deaths occurring in
men and with many men not having
regular physical examinations, this
analysis suggests that the initial pre-
sentation of a man with erectile dys-
function should prompt the evaluat-
ing physician to screen for standard
cardiovascular risk factors8,9 and, as ap-
propriate, initiate cardioprotective in-
terventions.7

Several questions arise from our find-
ings. Since erectile dysfunction is such
a predictor of cardiovascular disease in
asymptomatic men, what evaluation
should be prompted by this symp-

tom? The Princeton Consensus Panel
Guidelines on management of sexual
dysfunction suggest that patients are at
low risk of cardiovascular disease if they
are asymptomatic and have 3 or fewer
cardiovascular disease risk factors, as
long as hypertension is controlled.31 The
inference is that no cardiovascular
workup is necessary for these men. A
specialized cardiovascular evaluation is
suggested for men with more than 3 car-
diovascular disease risk factors (ex-
cluding age and sex) in asymptomatic
individuals.31 Two additional ques-
tions arise. With the high prevalence of
erectile dysfunction in aging men, do
pharmacologic, lifestyle, or behav-
ioral interventions that are cardiopro-
tective also reduce or delay onset of
erectile dysfunction? Also, could erec-
tile function serve as a surrogate mea-
sure of treatment efficacy in preven-
tive interventions for cardiac disease?

Our data provide the first evidence, to
our knowledge, of a strong association
between erectile dysfunction and sub-
sequent development of clinical cardio-
vascular events. Acknowledging this as-
sociation over a 5-year period and the
high prevalence of vasculogenic/
atherogenic etiologies in men of this age,
the presenting symptom of erectile dys-
function should prompt an assessment
of cardiovascular risk factors and vigor-
ous interventions as appropriate. While
a full cardiovascular evaluation is not
necessary in response to findings of erec-
tile dysfunction in asymptomatic pa-
tients, such findings should prompt dili-
gent observation of at-risk men and
reinforces the need for intervention for
cardiovascular risk factors.
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