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Abstract

Background: erectile dysfunction is associated with mortality, whereas the association between low testosterone (T) and
higher mortality remains controversial. Sexual dysfunction and low T often coexist, but the relative importance of sexual
symptoms versus low T in predicting mortality is not known. We studied the interrelationships between sex steroids and
sexual symptoms with all-cause mortality in a large prospective cohort of European men.
Design: survival status was assessed in 1,788 community-dwelling men, aged 40–79, who participated in the European
Male Ageing Study (EMAS). Sexual symptoms were evaluated via a validated questionnaire (EMAS-SFQ). Sex steroids were
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measured by mass spectrometry. Cox proportional hazard models were used to study the association between hormones, sexual
symptoms and mortality.
Results: about 420 (25.3%) men died during a mean follow-up of 12.6 ± 3.1 years. Total T levels were similar in both
groups, but free T was lower in those who died. Men with three sexual symptoms (erectile dysfunction, reduced morning
erections and lower libido) had a higher mortality risk compared with men with none of these symptoms (adjusted hazard
ratio (HR) and 95% confidence intervals: 1.75 (1.28–2.40, P = 0.001)). Particularly, erectile dysfunction and poor morning
erections, but not lower libido, were associated with increased mortality (HR 1.40 (1.13–1.74, P = 0.002), 1.28 (1.04–1.59,
P = 0.023) and 1.12 (0.90–1.39, P = 0.312), respectively). Further adjusting for total T, free T or oestradiol did not influence
the observed risk.
Conclusions: sexual symptoms, in particular erectile dysfunction, predict all-cause mortality independently of sex steroids
and can be an early warning sign of a poor health status.
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Key Points

• We prospectively investigated the interrelationships between sexual symptoms and sex steroids with all-cause mortality in
a large cohort of middle-aged and older men followed up for >12 years.

• Sexual symptoms, in particular erectile dysfunction, predict all-cause mortality independently of sex steroids.
• Sexual symptoms can thus be an early warning sign of a poor health status in ageing men.

Introduction

The large difference in life expectancy between men and
women continues to exist: men tend to die on average 5 years
earlier than women [1]. This gender disparity remains poorly
understood, even though ageing-related changes that could
contribute to worse health and earlier death in men have
been extensively explored [2].

Erectile dysfunction (ED) is a frequent health problem
in ageing men, affecting >50% of men between 40 and
70 years of age [3]. ED has been associated with an increased
mortality risk [4–6]. Data from a recent meta-analysis indeed
indicate that men with ED have a 24% higher risk of all-
cause mortality compared with men without ED [6]. As
total testosterone (T) levels in men gradually decline with
ageing, several studies have also investigated the association
between low total T and all-cause and cardiovascular mortal-
ity. However, these studies yielded conflicting results and it
remains debated if low total T is an independent risk factor to
disease/mortality or a nonspecific risk marker of poor health
[7].

Sexual dysfunction and low T often coexist. The Euro-
pean Male Ageing Study (EMAS) showed that the age-
related decline of T levels is predominantly associated with
sexual symptoms in community-dwelling men [8]. It is,
however, unclear if the observed increased mortality risk in
men with ED is related or not to their lower T levels. Only
one study in men older than 70 suggested that the association
between ED and increased mortality risk may be confounded
by T levels [5].

The aim of this study was to investigate prospectively
the interrelationships between selected sexual symptoms and
sex steroids with all-cause mortality in a large cohort of

middle-aged and older community-dwelling European men
followed up for >12 years. This allowed us to investigate
the relative importance of sexual symptoms versus low T in
predicting mortality risk in ageing men.

Methods

Original study design and participants

The design of EMAS has been described previously [9].
Between 2003 and 2005, 3,369 men, aged 40–79 years,
were recruited for participation in EMAS in eight European
centres: Manchester, United Kingdom; Leuven, Belgium;
Malmö, Sweden; Tartu, Estonia; Lodz, Poland; Szeged,
Hungary; Florence, Italy and Santiago de Compostela,
Spain. After a median follow-up time of 4.3 years, 2,736
men participated in phase 2, whereas 193 men had died and
440 were lost to follow-up. In each centre, ethical approval
for the study was obtained according to local requirements.
All men provided written informed consent.

Mortality data

Updated mortality data were obtained in April 2018. The
centres in Tartu, Lodz, Florence and Santiago included men
from the original cohort, whereas the centre in Leuven
only included subjects who participated in phase 2, due
to limitations in the informed consent at baseline. The
centres in Manchester, Malmö and Szeged could not provide
recent mortality data because of local personal confidentiality
restrictions. Where necessary, a protocol addendum approval
was obtained from the local ethical committee before the
updated mortality data were collected.
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Acquisition of mortality data varied slightly between cen-
tres, based on local health care organisation and the availabil-
ity and accessibility of national mortality registers. Several
methods were used to retrieve survival status: review of elec-
tronic health records, review of national mortality registers,
contacting the general practitioner of the subject, contacting
the subject himself or a relative specified by the subject upon
inclusion to the study. The specific cause of death was not
available.

Assessments

At inclusion, a postal questionnaire was used to obtain
information on demographic factors, smoking habits and
alcohol consumption, general health, comorbidities and the
use of prescription and nonprescription medication. Anthro-
pometric measurements and Reuben’s Physical performance
test (time to walk 50 feet) [10] were performed according
to standardised methods [9]. Sexual symptoms were assessed
by using the EMAS Sexual Function Questionnaire [11].
From previous analysis of the EMAS data, ED, morning
erection frequency and frequency of sexual thoughts were
strongly associated with decreased T levels [8], and these
symptoms were included in the current analysis. Physical
activity was scored using the Physical Activity Scale for the
Elderly (PASE). Men were classified as having a low physical
activity level when the PASE score was below 67.8, normal
activity level when the PASE score was between 67.8 and
223.8 and a high activity level when the PASE score was
higher than 223.8 [12, 13]. Comorbidities were self-reported
and included history of a heart condition, stroke, high blood
pressure, bronchitis, asthma, peptic ulcer, epilepsy, diabetes,
cancer, liver conditions, kidney conditions, prostate diseases
and thyroid disorders.

Laboratory measurements

At baseline, a single fasting morning venous blood sample
was obtained from each subject. Haematological and bio-
chemical parameters were assessed at the local health care
facility. Total T was measured by liquid chromatography–
tandem mass spectrometry as described previously [14]. The
lower limit of quantification (LOQ) was 0.25 nmol/L. The
coefficients of variation were <10% within assay runs and
between assay runs. Total oestradiol (E2) was measured by
gas chromatography-tandem mass spectrometry as described
previously (LOQ 0.07 nmol/L, intra-assay and inter-assay
coefficients of variation were <5%) [15]. Sex hormone bind-
ing globulin (SHBG) was measured by the E170 platform
electrochemiluminescence immunoassay (Roche Diagnos-
tics). Calculated free T was derived from total T, SHBG and
albumin levels by the Vermeulen formula [16].

Statistical analysis

Baseline characteristics are presented as mean (standard devi-
ation) for continuous variables and percentage for cate-
gorical variables. Smoking status was categorised as active

smoking versus never/ex-smokers. Alcohol intake was strat-
ified as 4 days or less per week versus 5 or more days per
week. Decreased frequency of sexual thoughts was defined
as thinking about sex less than once a week, decreased
morning erection frequency as waking up with a full erection
less than two times in the past month and ED as never
or sometimes having a sufficient erection for sexual inter-
course. Men taking PDE5 inhibitors (n = 8) were classi-
fied as having ED. Baseline differences between men who
survived and men who died were assessed using t-tests for
continuous variables and Chi-squared tests for categorical
variables. For this analysis specifically, a variable was con-
structed to identify men with a history of a heart condition
or stroke. A second variable for other comorbid condi-
tions (high blood pressure, bronchitis, asthma, peptic ulcer,
epilepsy, diabetes, cancer, liver conditions, kidney condi-
tions, prostate diseases and thyroid disorders) was categorised
into <2 and ≥ 2 comorbidities. In all other models, the
total number of comorbidities was included as a continuous
variable.

Cox proportional hazard models were used to study the
association between sexual symptoms, hormones and mor-
tality. As the age range at inclusion was very broad (40–
79 years old) and men were followed up for a long time,
survival depends on age at inclusion rather than follow-up
time. Therefore, age was used as the underlying time scale
in the statistical analysis instead of follow-up time adjusted
for age. This means that subjects enter the analysis at their
baseline age and exit at time of death or when the censor
date are reached. Using age as time-scale is recommended in
large-scale longitudinal cohort studies [17–19].

First, the association between the number of sexual symp-
toms as well as the presence of a specific sexual symptom and
the all-cause mortality risk was investigated. These models
were tested unadjusted and after adjusting for centre, body
mass index (BMI), alcohol intake, smoking, physical activity
level and the number of comorbidities at baseline. Additional
adjustments were made for total T, free T, E2 or SHBG that
were included as continuous variables.

Second, total T, free T, SHBG and E2 were divided
into quintiles to investigate the association between sex
steroids and mortality. To investigate the influence of total
or free T combined with the presence of sexual symp-
toms, total T was stratified as normal (≥11 nmol/L) and
low (<11 nmol/L) and free T as normal (≥220 pmol/L)
and low (<220 pmol/L) [8]. Total T strata and the pres-
ence of sexual symptoms were combined in one variable
with total T ≥ 11 nmol/L and no sexual symptoms as the
reference group. This was also done for free T, with free
T ≥ 220 pmol/L and no sexual symptoms as the reference
group. The models were tested unadjusted and adjusted for
centre, BMI, alcohol intake, smoking, physical activity level
and the number of comorbidities at baseline.

Results were expressed as hazard ratios (HRs) with 95%
confidence intervals. P-values <0.05 were considered statis-
tically significant. All statistical tests were performed using
STATA version 15.1 (StataCorp, College Station, TX).

3

D
ow

nloaded from
 https://academ

ic.oup.com
/ageing/article/51/4/afac094/6568537 by U

niversità Firenze Biblioteca U
m

anistica user on 24 O
ctober 2022



L. Antonio et al.

Table 1. Baseline characteristics of the study sample

Entire cohort (n = 1,788) Survived (n = 1,368; 76.5%) Died (n = 420; 23.5%) P-value
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mean (SD) Mean (SD) Mean (SD)
Age (years) 59.4 (10.8) 57.0 (10.1) 67.1 (9.4) <0.0001
Weight (kg) 82.4 (13.9) 82.6 (13.4) 81.7 (15.6) 0.233
Height (cm) 172.8 (7.3) 173.4 (7.2) 170.6 (7.1) <0.0001
BMI 27.6 (4.1) 27.5 (3.9) 28.0 (4.6) 0.0136
Waist circumference (cm) 97.8 (11.0) 97.0 (10.6) 100.1 (12.0) <0.0001
Alcohol (≥5 days/week) (%) 23.9 25.1 19.9 0.028
Active smoking (%) 24.7 23.8 27.6 0.114
Physical activity level (PASE) <0.0001

Low activity level (%) 9.1 6.4 17.9
Normal activity level (%) 52.6 50.7 59.1
High activity level (%) 38.3 42.9 23.1

History of heart condition or stroke (%) 18.0 13.7 32.2 <0.0001
≥2 other comorbidities (%)b 16.5 12.7 28.9 <0.0001
Sexual symptoms
% with EDa 30.9 23.8 54.3 <0.0001
% with infrequent morning erections 40.7 34.6 60.7 <0.0001
% with infrequent sex thoughts 25.2 19.8 42.6 <0.0001
% with 3 sexual symptoms 12.4 7.3 28.8 <0.0001
Hormones
Total T (nmol/L) 17.4 (6.1) 17.4 (5.9) 17.4 (6.7) 0.9303
Free T (pmol/L) 304.2 (86.2) 313.2 (85.6) 274.9 (81.7) <0.0001
SHBG (nmol/L) 43.4 (19.8) 41.1 (17.8) 50.9 (24.0) <0.0001
Total E2 (pmol/L) 74.5 (25.2) 72.7 (23.5) 80.2 (29.3) <0.0001

Values are reported as mean (standard deviation) for continuous variables and percentage for categorical variables. P-value: t-test for continuous variables and Chi2

test for categorical variables. BMI: body mass index, PASE: physical activity scale for the elderly, T: testosterone, SHBG: sex hormone binding globulin. aMen
taking PDE5 inhibitors (n = 8) were classified as having ED. bComorbid conditions included self-reported high blood pressure, bronchitis, asthma, peptic ulcer,
epilepsy, diabetes, cancer, liver conditions, kidney conditions, prostate diseases and thyroid disorders. Statistically significant values are indicated in bold.

Results

Of the 3,369 EMAS subjects recruited at baseline, the partic-
ipants from Manchester, Malmö and Szeged were excluded
(n = 1,236) because these centres could not provide infor-
mation on current survival status of the participants. In
the five other centres, there were 91 men with unknown
survival status and these men were also excluded. From the
2,042 men in whom mortality data could be obtained, 104
men were excluded due to pituitary, testicular or adrenal
disease or interfering drugs at baseline. In addition, 25 men
were excluded due to missing T measurements at baseline
and 125 men because baseline data on sexual symptoms
were missing, leaving 1,788 men in the analytical sample
(Figure 1). Of those, 420 men (23.5%) had died, whereas
1,368 men (76.5%) were alive, after a mean follow-up time
of 12.6 years (±3.1).

Baseline characteristics of the cohort are presented in
Table 1. As expected, the men who died were older, had a
higher BMI and waist circumference, were less physically
active and had more comorbidities at baseline compared
with the men who survived. Of note, alcohol consumption
was less frequent in the men who died, but there was no
difference in smoking status. Sexual symptoms were more
prevalent in the men who died. Total T levels were not
different between the two groups, but those who died had
lower free T and higher SHBG (Table 1).

Men with three sexual symptoms had an increased mor-
tality risk compared with men with no sexual symptoms.
In particular, ED and poor morning erections, but not
low libido, were associated with increased mortality. Further
adjusting for total T, free T, total E2 or SHBG did not
influence the observed HRs (Figure 2).

Mortality risk was not different across total and free T
quintiles. In the unadjusted model, the highest quintile of
SHBG had a higher mortality risk than the middle quin-
tile, but this was no longer significant after adjusting for
confounders. For E2, mortality risk was lower in the second
lowest quintile compared with men with the highest E2 levels
(Table 2).

In men with normal total T, the presence of sexual
symptoms increased mortality risk. However, men with low
total T but no sexual symptoms did not have a higher risk.
Also men with low total T and sexual symptoms had a
higher mortality risk compared with men with normal total
T and no sexual symptoms, but this association was lost after
adjustments (Table 3).

In men with normal free T, having sexual symptoms was
related to an increased mortality risk compared with men
with normal free T and no sexual symptoms. Finally, in men
with low free T and sexual symptoms, the observed higher
mortality risk remained after adjusting for confounders,
whereas this was not confirmed for men with low free T
without sexual symptoms (Table 3).
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Figure 1. Flowchart of participants.

Discussion

We confirmed that the presence of sexual symptoms, in par-
ticular ED, is a strong predictor for all-cause mortality. This
association between ED and mortality appears to be robust
and is not influenced by total T, free T, oestradiol or SHBG.
Furthermore, when combining sexual symptoms and T levels
together, men with normal total T (≥11 nmol/L) and sexual
symptoms had a higher mortality risk compared with men
with normal total T without sexual symptoms. A simi-
lar association was observed for men with normal free T
(≥220 pmol/L) and sexual symptoms.

ED and mortality

This is the first large European study demonstrating that
sexual symptoms, in particular ED, are a more important
predictor for mortality than T levels in middle-aged and
ageing men. Our results are in line with other prospective
cohort studies that have linked ED with higher mortality
[4, 20–22]. However, only one Australian cohort study in
men aged 70 and older included sex steroids and SHBG as
covariates in their analysis and observed only a borderline
nonsignificant association between ED and mortality after
7 years of follow-up [5].
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Figure 2. Influence of sexual symptoms on risk of all-cause mortality. Top: association between the number of sexual symptoms and
the risk of all-cause mortality, compared to men without sexual symptoms. Bottom: association between the presence of a specific
sexual symptom and the risk of all-cause mortality compared with men not having this symptom. Cox proportional hazard models
were used to study the association between sexual symptoms and all-cause mortality with age at inclusion as the underlying time
scale. Data are reported as HRs with 95% confidence intervals, unadjusted, adjusted (centre, BMI, alcohol intake, smoking, physical
activity, number of comorbidities), adjusted + total testosterone, adjusted + free testosterone, adjusted + estradiol and adjusted +
SHBG. ∗P < 0.05, ∗∗P < 0.01, ∗∗∗P < 0.001.
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Table 2. Influence of sex steroids and SHBG on the risk of all-cause mortality

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total T

Unadjusted 0.98 (0.73; 1.32) 1.00 (0.74; 1.34) 0.87 (0.64; 1.18) 0.85 (0.62; 1.15) Ref
Adjusted 0.87 (0.62; 1.22) 0.93 (0.67; 1.29) 0.89 (0.63; 1.24) 0.92 (0.67; 1.28) Ref

Free T
Unadjusted 1.32 (0.95; 1.84) 1.03 (0.73; 1.45) 0.91 (0.63; 1.30) 1.06 (0.74; 1.52) Ref
Adjusted 1.14 (0.79; 1.65) 1.07 (0.73; 1.56) 1.05 (0.72; 1.55) 1.17 (0.80; 1.71) Ref

SHBG
Unadjusted 1.08 (0.76; 1.53) 0.77 (0.55; 1.09) Ref 1.12 (0.83; 1.52) 1.37 (1.03; 1.82) ∗
Adjusted 1.10 (0.75; 1.63) 0.80 (0.55; 1.17) Ref 1.24 (0.89; 1.74) 1.38 (1.00; 1.92)

Total E2
Unadjusted 0.84 (0.62; 1.14) 0.58 (0.42; 0.80) ∗∗ 0.83 (0.63; 1.11) 0.96 (0.73; 1.27) Ref
Adjusted 0.89 (0.64; 1.23) 0.56 (0.40; 0.79) ∗∗ 0.96 (0.71; 1.31) 1.05 (0.78; 1.42) Ref

Cox proportional hazard models were used to study the association between sex steroids and SHBG and all-cause mortality with age at inclusion as the underlying
time scale. Data are reported as HRs with 95% confidence intervals, unadjusted and after adjustments for centre, BMI, alcohol intake, smoking, physical activity
and the number of comorbidities. ∗P < 0.05, ∗∗P < 0.01, ∗∗∗P < 0.001. Statistically significant values are indicated in bold.

Table 3. Influence of total or free T combined with the presence of sexual symptoms on the risk of all-cause mortality

n Deaths N (%) Unadjusted Adjusted
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total T and sexual symptoms

Total T ≥ 11 nmol/L, no sexual symptoms 709 80 (11%) Reference group Reference group
Total T ≥ 11 nmol/L, with sexual symptoms 857 280 (33%) 1.69 (1.30–2.19) ∗∗∗ 1.45 (1.09; 1.92) ∗
Total T < 11 nmol/L, no sexual symptoms 78 13 (17%) 1.69 (0.94–3.05) 1.50 (0.81; 2.79)
Total T < 11 nmol/L, with sexual symptoms 144 47 (33%) 1.54 (1.06–2.24) ∗ 1.17 (0.77; 1.78)

Free T and sexual symptoms
Free T ≥ 220 pmol/L, no sexual symptoms 712 76 (11%) Reference group Reference group
Free T ≥ 220 pmol/L, with sexual symptoms 795 234 (29%) 1.64 (1.25–2.14) ∗∗∗ 1.38 (1.03; 1.84) ∗
Free T < 220 pmol/L, no sexual symptoms 75 17 (23%) 1.71 (1.01–2.90) ∗ 1.24 (0.68; 2.26)
Free T < 220 pmol/L, with sexual symptoms 206 93 (45%) 2.02 (1.47–2.79) ∗∗∗ 1.43 (1.00; 2.04) ∗

With sexual symptoms: men with ED, lower libido or poor morning erections. Cox proportional hazard models were used to study the association between
testosterone levels + sexual symptoms and all-cause mortality with age at inclusion as the underlying time scale. Data are reported as HRs with 95% confidence
intervals, unadjusted and after adjustments for centre, BMI, alcohol intake, smoking, physical activity and the number of comorbidities. ∗P < 0.05, ∗∗P < 0.01,
∗∗∗P < 0.001. Statistically significant values are indicated in bold.

ED is very frequent in ageing men. In the Massachusetts
Male Ageing Study, >50% of men between 40 and 70 years
old reported to have mild, moderate or severe ED [3]. Also
in our cohort, 56% of men reported to have ED, infrequent
morning erections and/or lower libido. It is well-known that
ED is a predictor for the development of cardiovascular
disease and mortality [4, 23]. Both conditions share risk
factors, such as hypertension and diabetes, as well as under-
lying pathophysiological mechanisms, such as endothelial
dysfunction and atherosclerosis [23, 24]. ED can precede a
major cardiovascular event by 2–5 years. Of note, the relative
risk of cardiovascular disease and mortality associated with
ED is higher in men with an intermediate cardiovascular
disease risk score and in younger men [23, 25]. Our results
confirm that ED is an important clinical marker of a worse
general health status and mortality. This may have important
clinical or preventative implications since sexual dysfunction
can easily be diagnosed via a sexual history or questionnaire
and does not require clinic attendance or extensive and
expensive additional diagnostic testing in most men. Further
research should focus on the value of sexual symptoms in the
field of preventive medicine e.g. including ED in risk scores
for cardiovascular prevention in men.

Low testosterone, SHBG and mortality
Although previous analysis of the EMAS data showed that
low total and free T are associated with sexual symptoms
[8] and that men with late-onset hypogonadism (low T and
sexual symptoms) have a higher mortality risk [26], we did
not observe a significant mortality risk in men with only low
total T or low free T. Several population-based longitudinal
cohort studies in ageing men have investigated if low T
is predictive of higher mortality, however with inconsistent
results, also in studies that used mass spectrometry to mea-
sure total T [7, 27–30]. A recent analysis from the UK
Biobank including almost 150,000 men showed that men in
the lowest quintile of testosterone had a modestly increased
mortality risk, both for all-cause and cancer related mortality,
but not cardiovascular disease-related mortality [31]. None
of these studies included sexual symptoms as confounding
factors. Our study strongly suggests that the underlying
mechanism of higher mortality is not related to lower T
levels, but illustrates that ED is the most important predictor
for a higher mortality risk in middle-aged and ageing men.
In contrast, lowered libido, which is more closely related
to T levels, showed a weaker association with increased
mortality.
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Men with the highest SHBG levels had a slightly higher
mortality risk, but this became borderline nonsignificant
after adjusting for confounders (P = 0.051). A recent
publication on the UK Biobank data showed that men with a
lower SHBG had a lower all-cause, cancer and cardiovascular
disease (CVD)-related mortality risk, independently of
testosterone [31]. Also in a recent study from Germany,
SHBG was directly associated with all-cause mortality in
men and women, albeit with a borderline significance
[32]. Whether SHBG could be considered as a biomarker
for general health or directly modulates mortality risk
remains unclear. Nevertheless, the observed association
between ED and mortality was independent of SHBG
levels.

Strengths and limitations

A major strength of our study is the inclusion of a large
cohort of community-dwelling European men with a broad
age range. Mortality data were collected up until 14 years
after inclusion. Until now, most of the published prospective
studies included only older men or had a shorter follow-
up. Furthermore, sexual symptoms were investigated by
a detailed questionnaire and a substantial proportion of
men reported one or more sexual symptoms at inclusion.
Finally, sex steroids were measured by state-of-the-art mass
spectrometry-based methods. This allowed for a combined
analysis of sensitive and specific T measurements and sexual
symptoms.

As this is an observational cohort study, we cannot draw
firm conclusions about the underlying mechanism. As our
primary aim was to investigate the interrelationships between
sexual symptoms and sex steroids with all-cause mortality,
we provide strong evidence that lowered sex steroid levels
are not associated with higher mortality in men with sexual
symptoms. We were unable to ascertain survival status in
a proportion of subjects recruited to the baseline survey
and it is possible that our results may therefore over- or
underestimate the true mortality experience of the cohort. It
seems unlikely, however, that this would influence our main
findings, which were based on an internal comparison of
those who contributed data. It was also not possible to obtain
specific information about the cause of death, so we cannot
distinguish between cardiovascular disease related mortality
and other causes.

Data concerning T levels were based on single as opposed
to repeated measurement; however, the key hormone of
interest, T, is not a labile analyte. Single measurements of T
on morning samples can provide representative and reliable
data in large epidemiological studies [33]. Our estimate of
free T was based on calculation rather than direct measure-
ment, but it has been shown that the Vermeulen method has
an excellent correlation with measured free T [34]. Finally,
our results, accrued from a community-dwelling European
population, should be extrapolated beyond this setting only
with caution.

Conclusion

Men with sexual symptoms, especially ED, have a higher
mortality risk, but this risk is not influenced by their sex
steroid levels. In community dwelling men, sexual symptoms
can thus be an early warning sign of a poor or worsening
health status, and an indication of an increased risk for
mortality irrespective of T levels.
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