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A B S T R A C T

Introduction. The prevalence of sexual dysfunction, including erectile dysfunction (ED), is greater in men with
lower urinary tract symptoms (LUTS), including overactive bladder (OAB), than in men without LUTS.
Aim. To evaluate the prevalence of ED, the impact of urinary symptoms on sexual activity and sexual enjoyment, and
sexual satisfaction in men with OAB.
Methods. A nested case-control analysis was performed on data from a subset of men with (cases) and without
(controls) OAB frequency-matched for age (5-year age strata) and country from the EPIC study. Respondents were
asked about OAB symptoms (using the 2002 International Continence Society [ICS] definitions) and sexual activity.
Sexually active respondents were asked about ED, sexual enjoyment, and overall satisfaction with their sex lives.
Conditional logistic regression was used to assess factors associated with ED.
Main Outcome Measures. The percentage of cases and controls reporting ED, a reduction in the frequency of
sexual activity or enjoyment of sexual activity because of urinary symptoms, and overall satisfaction with their sex
lives was determined for cases and controls.
Results. A total of 502 cases and 502 controls were matched for age strata and country. Significantly more cases
(14%) reported reduced sexual activity because of urinary symptoms compared with controls (4%; P � 0.05). Among
sexually active respondents, cases were significantly more likely to have ED than were controls (prevalence odds
ratio, 1.5; 95% confidence interval, 1.1–2.2); the prevalence of ED was similar to that for men with hypertension or
diabetes. Significantly more cases (15%) reported decreased enjoyment of sexual activity because of urinary symp-
toms relative to controls (2%; P � 0.05), and significantly fewer cases were satisfied with their sex lives (81% vs. 90%;
P � 0.05).
Conclusions. OAB, as defined by the ICS, was significantly associated with increased prevalence of ED, reduced
sexual activity and sexual enjoyment because of urinary symptoms, and reduced sexual satisfaction. Irwin DE,
Milson I, Reilly K, Hunskaar S, Kopp Z, Herschorn S, Coyne KS, Kelleher CJ, Artibani W, and Abrams P.
Overactive bladder is associated with erectile dysfunction and reduced sexual quality of life in men. J Sex
Med 2008;5:2904–2910.
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Introduction

L ower urinary tract symptoms (LUTS)
include storage symptoms, such as urgency,

frequency, nocturia, and urinary incontinence
(UI); voiding symptoms, such as slow stream,
intermittent stream, straining, and terminal
dribble; and postmicturition symptoms, such as
incomplete emptying and postmicturition drib-
ble [1]. These symptoms are prevalent among
men, and their prevalence and severity increase
with age [2–9]. LUTS are associated with
reduced health-related quality of life (HRQL)
and a negative psychological impact [3,10–12].
In fact, the impact of severe LUTS on
many dimensions of HRQL may be comparable
with that of chronic health conditions such
as hypertension, diabetes, angina, and gout
[12].

Erectile dysfunction (ED) also has a negative
impact on HRQL [13–16]. A number of studies
conducted in clinical and community populations
have shown that the prevalence of ED and other
types of sexual dysfunction and reduced sexual
desire is greater in men with LUTS than in
men without LUTS [2,4,5,9,17–19]. The pre-
sence of LUTS is an independent risk factor for
sexual dysfunction [2,4,9,17–19]. Moreover, the
prevalence and severity of ED increase with
LUTS severity [2,4,9,19]; LUTS severity may be
the second strongest risk factor for ED, after age
[2]. Decreased sexual activity and sexual satis-
faction are also associated with LUTS severity
[2,4].

The presence of LUTS in men is often attrib-
uted to prostatic pathology [20,21]. However,
LUTS in men may also result from bladder dys-
function such as detrusor overactivity [21]. Over-
active bladder (OAB) is a syndrome defined by the
storage symptoms of urinary urgency, with or
without urgency UI, usually with increased
daytime frequency and nocturia [1,22]. The EPIC
study, the first epidemiologic study to use the
current International Continence Society (ICS)
definitions of LUTS and OAB, found that, on
average, 11% of men from five countries in
Europe and North America are affected by OAB
[8].

There is evidence to suggest that the prevalence
of sexual dysfunction is increased in men with
voiding symptoms [9,18]. Interestingly, however,
several studies have found that sexual dysfunction
may be more closely associated with storage symp-
toms [17,19,23].

Aims

To evaluate the prevalence of self-reported ED,
the impact of urinary symptoms on sexual activity
and sexual enjoyment, and sexual satisfaction in
men with OAB vs. controls using data from the
EPIC study.

Methods

This was a nested case-control analysis of a sub-
set of data from the large-scale, multinational
EPIC study, the design of which has been pre-
viously described [8]. Briefly, a cross-sectional,
population-based survey of adults aged �18 years
was conducted in Sweden, Italy, Germany, the
United Kingdom, and Canada (N = 19,165).
Computer-assisted telephone interviews were
conducted to assess demographic characteristics,
the presence of urinary symptoms, and history
of physician-diagnosed diabetes or hypertension.
The presence of OAB was determined by
responses to the following questions: “Do you
experience a sudden compelling desire to urinate
which is difficult to put off? What I mean is a
sudden intense feeling of urgency where you feel
you must urinate immediately” and “Do you leak
urine with a sudden compelling desire to urinate?
By that I mean in connection with a sudden
intense feeling of urgency.” Men who responded
“yes” to at least one of these questions were clas-
sified as OAB cases. During the interview process,
a sample of men with OAB (cases) and a sample
of men without OAB symptoms (controls) were
randomly selected to participate in an extended
interview, which included questions about sexual
activity, sexual enjoyment, and overall satisfaction
with their sex lives. For this analysis, cases and
controls who completed the extended interview
were matched according to age (5-year bands) and
country. Both cases and controls may or may not
have had other (i.e., non-OAB) urinary symptoms
including stress UI and voiding symptoms.

The impact of urinary symptoms on the fre-
quency of sexual activity and on sexual enjoyment
was assessed for both groups and was stratified by
continence status. All cases and controls were
asked to rate the degree to which their urinary
symptoms caused them to decrease or cease sexual
activity. Those who reported being sexually active
during the previous 12 months were asked to rate
the degree to which their urinary symptoms
caused a reduction in sexual enjoyment. Response
options for these questions included “not at all,”
“somewhat,” “quite a bit,” and “a great deal”;
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responses of “somewhat,” “quite a bit,” and “a
great deal” were considered indicative of a nega-
tive impact of urinary symptoms and were grouped
for the current analysis.

Cases and controls who were sexually active
during the previous 12 months were also asked
to rate the degree to which they were satisfied
with their overall sex lives; response options in-
cluded “very dissatisfied,” “somewhat dissatisfied,”
“neither satisfied nor dissatisfied,” “somewhat
satisfied,” and “very satisfied.” Responses of
“somewhat satisfied” and “very satisfied” were
considered indicative of satisfaction and were
grouped for the current analysis. For brevity, ED
was assessed by a single question using the vali-
dated self-report item from the Massachusetts
Male Aging Study (MMAS) [24]: “Erectile dys-
function (sometimes called impotence) means not
being able to get and keep an erection that is rigid
enough for satisfactory sexual activity. How would
you describe yourself?” Response options included
“not impotent: always able to get and keep an
erection good enough for sexual intercourse,”
“minimally impotent: usually able to get and keep
an erection,” “moderately impotent: sometimes
able to get and keep an erection good enough for
sexual intercourse,” and “completely impotent:
never able to get and keep an erection good
enough for sexual intercourse.”

Outcome Measures

Three main outcome measures were determined
for cases and matched controls: (i) the percentage
of men who reported a reduction in or cessation
of sexual activity because of urinary symptoms,
(ii) the percentage of men who reported a re-
duction in enjoyment of sexual activity because
of urinary symptoms, and (iii) the percentage of
men who reported overall satisfaction with their
sex lives.

Statistics

Data were compared using chi-square test. Con-
ditional logistic regression was used to assess the
association between OAB and ED; the relation-
ships between ED and other comorbidities were
also evaluated. Age, country, marital status, conti-
nence status, diabetes, and hypertension were
controlled for in all logistic regression models.
Prevalence odds ratios (ORs) and 95% confidence

intervals were determined for risk of ED with
respect to OAB, diabetes, and hypertension.

Results

A total of 502 OAB cases and 502 controls were
matched; demographic and clinical characteristics
of cases and controls are presented in Table 1.
Among OAB cases, 155 (31%) reported inconti-
nence, and the distribution of incontinence types
was 45% (N = 69) experiencing urgency UI
alone, 9% (N = 14) experiencing stress UI alone,
20% (N = 31) experiencing mixed UI, and 26%
(N = 41) reporting other or unclassifiable UI.

Among sexually active respondents, a signifi-
cantly greater percentage of cases reported hav-
ing ED relative to controls (25.2% vs. 15.6%;
P � 0.05; Table 1). Logistic regression analysis
confirmed that, among respondents who had been
sexually active in the previous 12 months, OAB
cases were significantly more likely than controls
to report ED (Figure 1). The OR for ED among

Table 1 Baseline demographic and clinical characteristics

Characteristic, N (%)
OAB cases
(N = 502)

Controls
(N = 502)

Age group, year
<50 174 (34.7) 174 (34.7)
50–60 161 (32.1) 161 (32.1)
�65 167 (33.3) 167 (33.3)

Marital status
Married or living with partner 299 (59.6)* 347 (69.1)
Single/widow/widower/divorced 202 (40.2) 154 (30.7)
Refused/do not know 1 (0.2) 1 (0.2)

Race/ethnicity
White 480 (95.6) 483 (96.2)
Black 6 (1.2) 8 (1.6)
Asian 14 (2.8) 9 (1.8)
Other 5 (1.0) 2 (0.4)
Refused/do not know 1 (0.2) 1 (0.2)

Education
Less than university education 329 (65.5) 322 (64.1)
University education or higher 151 (30.1) 168 (33.5)
Other 15 (3.0) 10 (2.0)
Refused/do not know 7 (1.4) 2 (0.4)

Sexually active in past 12 months†

Yes 305 (67.6)* 325 (73.0)
ED†‡ 73 (25.1)* 50 (15.6)
Common comorbidities

Hypertension 165 (32.9)* 123 (24.5)
Depression 61 (12.2)* 20 (4.0)
Diabetes 46 (9.2) 36 (7.2)
Neurological conditions§ 21 (4.2)* 6 (1.2)
Any comorbidity 244 (48.6)* 172 (34.3)

*P � 0.05 vs. controls.
†Fifty-seven controls and 51 cases could not be classified for the question
about sexual activity during the past 12 months. Fourteen cases and four
controls could not be classified for the question about ED.
‡Includes only those respondents who were sexually active within the past 12
months.
§Includes stroke, parkinsonism, and multiple sclerosis.
ED = erectile dysfunction; OAB = overactive bladder.
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OAB cases was similar to that among men with
hypertension or diabetes. Marital status, neuro-
logical conditions, and depression did not signifi-
cantly influence the likelihood of having ED, nor
did the inclusion of any of these factors change the
OR for any other factor, and were thus omitted
from the model.

Regardless of continence status, a significantly
greater percentage of OAB cases (23% with UI,
10% without UI) reported that urinary symptoms
caused them to decrease or cease sexual activity
compared with 4% of controls (P � 0.05;
Figure 2A). Among men who had been sexually
active in the previous 12 months, a significantly
greater percentage of OAB cases, regardless of
continence status (29% with UI, 10% without UI),
reported that urinary symptoms caused a decrease
in their enjoyment of sexual activity compared
with 2% of controls (P � 0.05; Figure 2B). Sig-
nificantly fewer OAB cases (76% with UI, 83%
without UI) indicated satisfaction with their
overall sex lives compared with 90% satisfaction
indicated by controls (P � 0.05; Figure 2C).

Discussion

This was the first multinational population-based
study to evaluate the relationships among OAB
and ED and sexual quality of life in men, using the
current ICS definitions of urinary symptoms. The
results show that a significant percentage of men
with OAB (cases) perceived that their urinary
symptoms either reduced the frequency of their
sexual activity or prevented them from engaging in
sexual activity altogether.

Among men who were sexually active, a signifi-
cant percentage of OAB cases perceived that
urinary symptoms impaired their enjoyment of

sexual activity, and the percentage of cases that were
satisfied with their overall sex lives was significantly
reduced. The perceived impact of OAB on the
frequency of sexual activity, sexual enjoyment, and
satisfaction appeared most pronounced in cases
with UI, but was significant in cases without UI as
well. Moreover, the likelihood of having ED was
significantly increased in OAB cases to a level com-
parable with that in men with chronic health con-
ditions that are known risk factors for ED [25].
These data may actually underestimate the preva-
lence of ED among men with OAB, given that only
men who had been sexually active during the pre-
vious 12 months were asked about the presence of
ED. It is possible that many men had not been
sexually active in the previous 12 months because of
ED associated with LUTS.

Previous studies have found that the presence
and severity of LUTS are associated with sexual
dysfunction and decreased sexual activity and sat-
isfaction [2,4,9,17–19]. Moreover, the presence of
LUTS is an independent risk factor for sexual dys-
function, and the close association between LUTS
and sexual dysfunction is not attributable to age or
to comorbidities and lifestyle factors such as
hypertension, diabetes, cardiac disease, hypercho-
lesterolemia, pelvic operations, obesity, smoking,
and alcohol consumption [2,4,9,17–19]. Most of
these studies have not distinguished between
storage and voiding symptoms in assessing the
relationship between LUTS and ED. One study
suggested that voiding problems, including
obstructive urination, might be an independent
risk factor for ED [9], and another reported that
voiding problems, nocturia, and LUTS bother
scores were independent risk factors [18]. How-
ever, a few studies have found that the storage
symptoms that define OAB are highly associated

Figure 1 Risk for ED. Only those
respondents who were sexually active
in the previous 12 months were
included. Regression model controls
for age, country, OAB, diabetes, and
hypertension. CI = confidence inter-
val; ED = erectile dysfunction; OAB =
overactive bladder.
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with sexual dysfunction [17,19,23]; our findings
are consistent with these reports.

The results of this study must be interpreted
within the context of its limitations. First, this was a
cross-sectional prevalence survey, and therefore we
were not able to determine a definitive attribution
for factors associated with sexual dysfunction. For
example, we could only identify whether various
comorbidities, including OAB, coexisted with ED;
we were not able to ascertain the temporal relation-
ship between ED onset and the onset of these com-
orbidities. Future research should evaluate OAB
and other LUTS as potential risk factors for sexual
dysfunction in men. Second, owing to small sample
sizes of men reporting sexual dysfunction who also
had comorbidities other than OAB, incontinence,
diabetes, hypertension, neurological conditions,
depression, it was only possible to evaluate whether
there was an association between ED and these
comorbidities. Furthermore, the validated single-
item question from the MMAS [24] was used to
assess ED in this study for the sake of brevity; how-
ever, the International Index of Erectile Function
questionnaire [26] is currently the gold standard for
the assessment of ED in clinical trials. Finally, only
respondents who reported OAB symptoms and
controls were asked about sexual function and
sexual quality of life. Therefore, we could not assess
the association among voiding symptoms, reduced
sexual quality of life, and prevalence of ED.

The association between OAB and ED may
have important implications regarding HRQL. For
instance, both OAB [27–29] and ED [13–16] have a
negative effect on men’s HRQL and psychological
well-being. The impact of OAB and ED on HRQL
is probably an additive effect and may even be
synergistic in men affected by both conditions; this
is an area that deserves further research.

Regarding the underlying pathophysiology,
several hypotheses, which are not mutually exclu-
sive, have been proposed [30]. Possible mecha-
nisms include atherosclerotic vascular disease,
decreased nitric oxide levels or nitric oxide syn-
thase expression in the prostate, autonomic hy-
peractivity, secondary effects associated with the
metabolic syndrome, and alterations in calcium
regulatory proteins in smooth muscle. Whether
there is a common underlying causal mechanism
of LUTS and ED remains unclear.

Conclusions

The analyses reported here used data collected
during the EPIC study, a large, multinational,

Figure 2 Effect of OAB symptoms on sexual activity and
sexual quality of life. *P � 0.05 vs. controls. †Fifty-one
cases and 33 controls could not be classified for the sexual
frequency question in (A). Two cases could not be classified
for the sexual enjoyment question in (B), and six cases and
four controls could not be classified for the sexual satisfac-
tion question in (C). ‡Only respondents who were sexually
active in the previous 12 months were included in (B) and
(C). OAB = overactive bladder; UI = urinary incontinence.
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population-based, cross-sectional study, in which
OAB was defined according to the current ICS
criteria. OAB, with or without incontinence, was
significantly associated with an increase in the
prevalence of ED, similar to that among men with
diabetes and hypertension. The percentage of
OAB cases that reported satisfaction with their
overall sex lives was reduced compared with con-
trols. Significant percentages of OAB cases per-
ceived that their urinary symptoms reduced the
frequency of their sexual activity and impaired
their enjoyment of sexual activity.
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