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A B S T R A C T

Introduction. The validated Quality of Erection Questionnaire (QEQ) evaluates satisfaction with erection quality.
Aim. To collate QEQ data, including correlations between QEQ outcomes and outcomes assessing emotional
well-being, treatment satisfaction, and erection hardness after sildenafil citrate treatment.
Methods. In four trials, men older than 18 years and with erectile dysfunction, a stable sexual partner, and no recent
phosphodiesterase type 5 inhibitor use were randomized to double-blind flexible-dose sildenafil or placebo (1:1 ratio)
for 6 or 10 weeks (two trials), fixed-dose 50 mg, 100 mg, and placebo (1:1:1 ratio) for 8 weeks (one trial), and 50 mg and
100 mg (1:1 ratio) for 4 weeks after 4 weeks of single-blind sildenafil 50 mg. Exclusion criteria included recent
significant cardiovascular disease, use of nitrates, nitric oxide donors, cytochrome P450 3A4 inhibitors, or other
erectile dysfunction treatment, and sildenafil hypersensitivity or previous severe or serious treatment-related adverse
event.
Main Outcomes Measures. Scores on the QEQ, QEQ Question 5 (satisfaction with erection hardness), the
Self-Esteem and Relationship Questionnaire, and the Erectile Dysfunction Inventory of Treatment Satisfaction; the
percentage of occasions with Erection Hardness Score 3 (EHS 3, hard enough for penetration but not completely
hard) and/or EHS 4 (completely hard and fully rigid); and Pearson correlation coefficients.
Results. 1,296 men (18–80 years) were randomized. Except for the percentage of occasions with EHS 3, all outcomes
improved in men treated with sildenafil and correlated positively with the change in QEQ scores in all trials.
Conclusions. Satisfaction with the quality of erections, which is easily monitored with the QEQ, correlated posi-
tively with measures of emotional well-being and treatment satisfaction and with the change in percentage of
erections that were completely hard and fully rigid, but not with the change in percentage of erections that were hard
enough for penetration but not completely hard. Kaminetsky JC, Depko AJ, Ströberg P, Buvat J, Tseng L-J, and
Stecher VJ. In men with erectile dysfunction, satisfaction with quality of erections correlates with erection
hardness, treatment satisfaction, and emotional well-being. J Sex Med 2009;6:800–808.

Key Words. Erectile Dysfunction; Quality of Life; Questionnaires; Sexual Satisfaction; Sildenafil

Introduction

T he Quality of Erection Questionnaire
(QEQ) is a validated, six-item, patient-

reported outcome questionnaire for evaluating
satisfaction with the quality of erections in terms

of hardness, onset, and duration, as well as for
assessing changes in erection quality with success-
ful treatment of erectile dysfunction (ED) [1]. It
demonstrated excellent convergent and known-
groups validity, high internal consistency, and
a unidimensional structure [1]. The QEQ was
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developed to be a brief, easy-to-administer,
patient-friendly tool to identify men who are dis-
satisfied with the quality of their erections, and
therefore motivated to treat their ED.

The QEQ allows treatment goals to be indi-
vidualized based on the psychosocial element of
“satisfaction with quality of erection” rather than
on the clinical element of “quality of erection.”
Because it evaluates satisfaction with the quality of
erection from the patient’s perspective, it identifies
a perceived need of the patient, making it a po-
tentially useful measure for both clinical trials
research and the clinical practice setting. The psy-
chosocial patient perspective of the QEQ enables
physicians and patients to develop and monitor
individualized treatment plans aimed at satisfying
the perceived need of the man with ED. Detailed
psychometric analyses of the QEQ items and
factor structure suggest that hardness is the key
driver for overall satisfaction with the quality of
erections [1].

Interpreting QEQ scores and establishing cri-
teria for meaningful improvement in scores are
important to understanding the relevance of out-
comes on this validated health status measure.
Convergence of anchor-based and distribution-
based criteria supports a minimum clinically
important difference in QEQ scores of 12 points
between treatments [2].

The QEQ has been administered in four
prospective, parallel-group, randomized, double-
blind trials in men treated with sildenafil citrate for
ED [3–6]. These trials showed that the QEQ is
responsive to the benefits of sildenafil treatment in
men with ED. To obtain a deeper understanding
of relationships between satisfaction with erection
quality, specifically hardness, and other outcomes,
this report collated data from these four trials,
including correlations between the change in
QEQ scores and scores on validated measures that
assess erection hardness, satisfaction with ED
treatment, and emotional well-being after treat-
ment with sildenafil citrate.

Methods

Detailed methods of the trials were reported pre-
viously [3–6]. In summary, these were prospective,
multicenter, parallel-group, randomized, double-
blind trials of men with ED, a stable sexual
partner, and no recent phosphodiesterase type 5
inhibitor use, which were conducted in the Euro-
pean Union plus various other locales (Asia,
Canada, Israel, Russian Federation, and South

America) [3,5,6] or in the United States [4]. Exclu-
sion criteria included significant hypotension,
hypertension, or recent cardiovascular disease, or
concomitant ED treatments, nitrates or nitric
oxide donors, or cytochrome P450 3A4 inhibitors.
In two of the trials, the men were randomized (1:1
ratio) to flexible-dose sildenafil or placebo, initiat-
ing treatment at 50 mg and adjusting the dose to
25 mg (trial 1 only) [5] or 100 mg over the 6-week
[5] or 10-week [4] double-blind phases. The other
trials assessed fixed-dose sildenafil. In one fixed-
dose trial, the men were randomized to sildenafil
50 mg, sildenafil 100 mg, or placebo (1:1:1 ratio)
for 8 weeks [6]. In the other fixed-dose trial, men
who tolerated single-blind sildenafil 50 mg for 4
weeks were randomized to double-blind sildenafil
50 mg or sildenafil 100 mg (1:1 ratio) for 4 more
weeks [3]. Thus, there were three trials with par-
allel placebo control [4–6] and one dose compari-
son trial [3]. In all of the trials, medication was to
be taken as needed, but not more than once daily.

Patients
Major inclusion criteria were a clinical diagnosis of
ED confirmed by a score �25 (out of 30) on the
erectile function domain of the International
Index of Erectile Function (IIEF), a stable sexual
partner, and age �18 years (two trials had an upper
age limit: 55 [5] and 65 [6] years, respectively).
Three of the trials excluded men who had taken >6
doses of sildenafil or another phosphodiesterase
type 5 inhibitor in total or any dose recently
(within 4 weeks [5,6] or 6 months [4]). Other
major exclusion criteria included recent significant
cardiovascular disease (within 3 or 6 months); use
of nitrates or nitric oxide donors in any form on
either a regular or intermittent basis; concomitant
treatment with a cytochrome P450 3A4 inhibitor,
such as ritonavir, saquinavir, ketoconazole, itra-
conazole, erythromycin, or cimetidine; known
hypersensitivity to sildenafil; previous severe or
serious treatment-related adverse event to sildena-
fil; and current use of any other commercially
available drug or nondrug treatment for ED.
Written informed consent was obtained from all
participants. The final protocol was reviewed and
approved by an Institutional Review Board and/or
Independent Ethics Committee.

Assessments
The QEQ [1] was administered at baseline and at
the end of the treatment phase (or at discontinua-
tion). In addition to the QEQ total score, results
are reported for Question 5 (QEQ Q5, “Over the
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past 4 weeks, the hardness of your erection
was . . . ,” scored from 1 [very unsatisfactory] to 5
[very satisfactory]).

The Erectile Dysfunction Inventory of Treat-
ment Satisfaction (EDITS) [7], which assesses sat-
isfaction with ED treatment, was administered at
the end of the treatment phase (or at discontinua-
tion). The EDITS is a validated 11-item instru-
ment for which responses are reported as the
EDITS Index (by transforming the average
EDITS score onto a 0–100 scale; higher is better).

In the three trials with parallel placebo control
[4–6], the Self-Esteem and Relationship (SEAR)
questionnaire [8] was administered at baseline and
at the end of the treatment phase (or at discon-
tinuation). The SEAR is a validated 14-item
instrument that assesses general and sexually spe-
cific emotional well-being in the domains of Con-
fidence (with subscales of Self-Esteem and Overall
Relationship) and Sexual Relationship; scores are
transformed onto a 0–100 scale (higher is better).

In the three trials with parallel placebo control
[4–6], the Erection Hardness Score (EHS) was
used to rate erection hardness at every occasion of
sexual stimulation as: increase in size but not hard
(EHS 1), hard but not hard enough for penetration
(EHS 2), hard enough for penetration but not
completely hard (EHS 3), and completely hard and
fully rigid (EHS 4) [9].

Analyses
Analyses were conducted on data from the intent-
to-treat population for each study, which was
defined as men who took at least one dose of study
medication and who provided sufficient efficacy
data for at least one efficacy analysis. Treatment
effects were estimated using least squares (LS)
means from an analysis of covariance model with
terms of baseline value, treatment group, investi-
gator site, and prognostic factors (age, ED dura-
tion, ED etiology). P values were calculated (at the
5% significance level) for the test of treatment
group differences in change from baseline. For
EHS occasions, estimated percentage values were
derived from logistic regression.

For the QEQ total score and QEQ Q5 (satisfac-
tion with erection hardness), Pearson correlation
coefficients (95% confidence interval [CI]) were
calculated between the mean change in scores and
the EDITS Index score, the SEAR mean change in
scores (using data from the three trials that reported
SEAR [4–6]), and the percentage of occasions with
EHS 3, EHS 4, and EHS 3 or EHS 4 (using data
from the three trials that reported EHS [4–6]). P

values were calculated under the null hypothesis
that the correlation was zero.

Results

Population
Across the four trials, 1,296 men were randomized
and received treatment (Table 1). Age ranged from
18 to 80 years, with the means across all groups
ranging from the mid-40s to early 50s. More than
a third of the men in the fixed-dose comparison of
sildenafil 50 mg and 100 mg vs. placebo [6] were
Asian, with the remainder being predominantly
Caucasian.

Efficacy Outcomes
Because of the design differences between the dose
comparison trial [3] and the three trials with par-
allel placebo control [4–6], the results of the dose
comparison trial are reported in the text rather
than the tables.

The improvement from baseline in QEQ total
scores was four to six times greater in the sildenafil
groups (range of improvement, 30–45 points) com-
pared with their respective placebo groups (range
of improvement, 5–8 points) in the three trials with
parallel placebo control (Table 2). Similar results
were seen for the improvement in QEQ Q5 scores
from baseline (Table 2). During the single-blind
phase of the dose comparison trial (fixed-dose
sildenafil 50 mg for 4 weeks), the baseline
mean � standard deviation QEQ total score
improved by 43 � 31 points in the group subse-
quently randomized to double-blind sildenafil
50 mg for 4 more weeks, and by 42 � 27 points in
the group subsequently randomized to double-
blind sildenafil 100 mg for 4 more weeks [3]. In this
trial, the LS mean � standard error QEQ total
score continued to improve after randomization by
7 � 1 points and 10 � 1 points, respectively [3].

Improvement also occurred in the other out-
comes. The EDITS Index scores were 67–78
across the sildenafil groups compared with 48–52
across the placebo groups [3–6]. A large improve-
ment favoring sildenafil over placebo was seen in
the EHS 4, EHS 3 plus EHS 4, and SEAR out-
comes (Table 2). In most of the sildenafil treat-
ment groups, the percentage of occasions with
EHS 3 declined with sildenafil treatment, in part
because many patients experienced an improve-
ment to more frequent occasions with EHS 4.

Most correlations between the different tests
were positive. In the three trials with parallel
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placebo control, the outcomes on the EHS 4, EHS
3 plus 4, EDITS Index, and SEAR correlated posi-
tively with the change in QEQ total score from
baseline (Table 3) and with the change in QEQ Q5
score from baseline (Table 4). All except three of
the correlations with the change in QEQ total
score exceeded 0.50, and two-thirds of the
correlations were greater than or equal to 0.60 (r
range 0.39–0.82). More than half of the correla-
tions with the change in QEQ Q5 score were
greater than or equal to 0.60 (r range 0.36–0.74).
The change in percentage occasions of EHS 3
erections did not correlate positively with the
change in QEQ scores except in the 8-week fixed-

dose trial of sildenafil 50 mg, sildenafil 100 mg, and
placebo {QEQ total score, r = 0.24 [95% CI, 0.12–
35]; QEQ Q5, r = 0.22 [95% CI, 0.11–0.33]}
(Tables 3 and 4).

In the dose comparison trial [3], the EDITS
Index score at the end of the double-blind phase
correlated positively with the change in QEQ total
score (r = 0.29; 95% CI, 0.21–0.37; P < 0.0001)
and with the change in QEQ Q5 score (r = 0.28;
95% CI, 0.19–0.36; P < 0.0001). The changes in
the scores occurred between the end of 4-weeks’
treatment with sildenafil 50 mg (single-blind
phase) and the end of 4-weeks’ treatment with
sildenafil 50 mg or 100 mg (double-blind phase).

Table 3 Correlations with the change in score from baseline on the QEQ total score

Pearson correlation coefficient (95% CI), overall population

Flexible-dose trials [4,5] Fixed-dose trial [6]

SIL 25, 50, and 100 mg
vs. PL for 6 weeks

SIL 50 and 100 mg vs. PL
SIL 100 or 50 mg vs.
PL for 8 weeks6 week (interim) 10 weeks

EDITS Index† 0.70 (0.64–0.76)* 0.66 (0.58–0.74)* 0.70 (0.62–0.77)* 0.70 (0.63–0.75)*
EHS change† in percentage occasions

EHS 3 -0.03 (-0.15–0.09) -0.07 (-0.22–0.07) 0.05 (-0.10–0.19) 0.24 (0.12–0.35)*
EHS 4 0.64 (0.57–0.71)* 0.58 (0.48–0.67)* 0.60 (0.50–0.69)* 0.46 (0.36–0.55)*
EHS 3 and EHS 4 0.57 (0.48–0.65)* 0.54 (0.43–0.64)* 0.60 (0.50–0.68)* 0.62 (0.53–0.68)*

SEAR change† in score
Sexual relationship 0.77 (0.72–0.81)* 0.76 (0.69–0.81)* 0.80 (0.74–0.84)* 0.82 (0.77–0.85)*
Confidence 0.74 (0.68–0.79)* 0.56 (0.46–0.65)* 0.54 (0.44–0.64)* 0.70 (0.64–0.76)*
Self-esteem 0.73 (0.67–0.78)* 0.55 (0.45–0.64)* 0.52 (0.40–0.61)* 0.64 (0.56–0.70)*
Overall relationship 0.54 (0.46–0.62)* 0.39 (0.27–0.51)* 0.41 (0.29–0.52)* 0.66 (0.59–0.72)*
Overall 0.79 (0.74–0.83)* 0.74 (0.67–0.80)* 0.75 (0.68–0.81)* 0.80 (0.76–0.84)*

*P < 0.0001.
†EDITS Index outcome was from the end of treatment, whereas EHS and SEAR outcomes were changes from baseline.
QEQ = Quality of Erection Questionnaire; CI = confidence interval; PL = placebo; SIL = sildenafil; EDITS = Erectile Dysfunction Inventory of Treatment Satisfaction;
EHS = Erection Hardness Score; SEAR = Self-Esteem and Relationship Questionnaire.

Table 4 Correlations with the change in score from baseline on QEQ Question 5 (Satisfaction with Erection Hardness)

Pearson correlation coefficient (95% CI), overall population

Flexible-dose trials [4,5] Fixed-dose trial [6]

SIL 25, 50, and 100 mg
vs. PL for 6 weeks

SIL 50 and 100 mg vs. PL
SIL 100 or 50 mg
vs. PL for 8 weeks6 weeks (interim) 10 weeks

EDITS Index† 0.60 (0.52–0.67)* 0.57 (0.46–0.66)* 0.62 (0.52–0.70)* 0.61 (0.53–0.68)*
EHS change† in percentage occasions

EHS 3 -0.05 (-0.17–0.07) -0.16 (-0.30–-0.01) -0.06 (-0.21–0.08) 0.22 (0.11–0.33)**
EHS 4 0.58 (0.49–0.65)* 0.61 (0.51–0.69)* 0.60 (0.50–0.69)† 0.41 (0.31–0.51)*
EHS 3 and EHS 4 0.49 (0.39–0.57)* 0.47 (0.34–0.58)* 0.48 (0.36–0.58)† 0.57 (0.48–0.64)*

SEAR change† in score
Sexual relationship 0.65 (0.58–0.71)* 0.67 (0.58–0.74)* 0.70 (0.63–0.77)† 0.74 (0.68–0.79)*
Confidence 0.66 (0.59–0.72)* 0.54 (0.44–0.64)* 0.48 (0.36–0.58)† 0.61 (0.53–0.68)*

Self-esteem 0.65 (0.57–0.71)* 0.53 (0.42–0.63)* 0.46 (0.34–0.56)† 0.53 (0.44–0.61)*
Overall relationship 0.50 (0.41–0.58)* 0.38 (0.25–0.49)* 0.36 (0.23–0.47)† 0.61 (0.53–0.68)*

Overall 0.68 (0.62–0.74)* 0.67 (0.59–0.74)* 0.66 (0.57–0.73)† 0.71 (0.65–0.77)*

*P < 0.0001; **P < 0.001.
†EDITS Index outcome was from the end of treatment, whereas EHS and SEAR outcomes were changes from baseline.
QEQ = Quality of Erection Questionnaire; CI = confidence interval; PL = placebo; SIL = sildenafil; EDITS = Erectile Dysfunction Inventory of Treatment Satisfaction;
EHS = Erection Hardness Score; SEAR = Self-Esteem and Relationship Questionnaire.
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Discussion

Sildenafil treatment of men with ED increased
satisfaction with the quality of erections in terms
of hardness (QEQ total score) and satisfaction
with erection hardness (QEQ Q5). In the sildenafil
groups, relative to their respective placebo groups,
the improvement in satisfaction with the quality of
erections in terms of hardness was two to three
times the minimum clinically important difference
of 12 points [2]. Furthermore, the change from
baseline in satisfaction with erection quality and
satisfaction with erection hardness correlated posi-
tively with the increase in percentage of occasions
with completely hard and fully rigid erections
(EHS 4), ED treatment satisfaction (EDITS), and
the improvement in emotional well-being (SEAR).

The fact that the erection satisfaction outcomes
correlated positively with the change in percentage
occasions of EHS 4 across all of the trials suggests
that a treatment goal of EHS 4 is clinically im-
portant. The importance of a treatment goal of
EHS 4 is also supported by previous results. For
example, a shift in most frequent erection from
EHS 3 at baseline to EHS 4 at the end of treat-
ment was accompanied by significant improve-
ments in intercourse and relationship satisfaction
(IIEF), emotional well-being (SEAR), and satisfac-
tion with ED treatment (EDITS) (P < 0.01) [10].
Also, the odds of successful sexual intercourse for
EHS 4 were 23.7 times (95% CI, 19.5–28.9;
P < 0.0001) than for EHS 3 [11].

The positive correlations between the erection
satisfaction outcomes and the EDITS demonstrate
the relationship between satisfaction with erec-
tions and satisfaction with ED treatment. This
is important because treatment satisfaction is a
driver of treatment adherence [12]. The positive
correlations between the erection satisfaction out-
comes and the SEAR demonstrate the relationship
between satisfaction with erections and emotional
well-being, including both general and sexually
specific emotional well-being both from the indi-
vidual perspective of the man with ED and from
his perspective of his relationship with his partner.
Further support for the importance of satisfaction
with erection hardness on emotional well-being
comes from a survey of >12,000 men and women
in 27 countries worldwide, which found an asso-
ciation between satisfaction with erection hardness
and satisfaction with sex life, love, and romance, as
well as with overall health [13].

The current article reports the results of sildena-
fil treatment on health-related quality of life out-

comes on three validated instruments (QEQ,
EDITS, and SEAR). Several other validated
ED-specific instruments have also shown improve-
ment on health-related quality of life outcomes in
men treated with a phosphodiesterase type 5 inhibi-
tor or other accepted ED therapy, including the
Erectile Dysfunction Effect on Quality of Life
Measure [14], the Erection Quality Scale [15], the
Impact of Erectile Problems Questionnaire [16],
the Psychological and Interpersonal Relationship
Scales [17,18], the Psychological Impact of Erectile
Dysfunction Scores [19], and the Treatment Satis-
faction Scale [20]. In contrast to other ED-specific
questionnaires, the QEQ focuses on satisfaction
with erections “. . . because lack of satisfaction is a
prerequisite to concern or bother, the drivers of
treatment-seeking behavior.” [1]

The results of the current report are generaliz-
able to the population of men with ED. A limita-
tion of the analysis is the inability to pool data
across the trials because the doses and trial designs
were not identical. However, the collated (rather
than pooled) design allows comparison of different
doses and titration strategies. The results of the
current report demonstrate that outcomes assess-
ing a broad range of concepts (EHS, EDITS, and
SEAR) correlate positively with satisfaction with
erections. These positive correlations suggest that
satisfaction with erection hardness is a pivotal
outcome in the treatment of ED, and are consis-
tent across many cultural groups.

Conclusions

Across several trials involving men with ED from
different cultural backgrounds, sildenafil treat-
ment of men with ED increased satisfaction with
the quality of erections in terms of hardness, which
correlated positively with measures of emotional
well-being and treatment satisfaction, and also
correlated positively with the change in percentage
of erections that were completely hard and fully
rigid but not with the change in percentage of
erections that were hard enough for penetration
but not completely hard.
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