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Purpose: We evaluated the responsiveness and treatment sensitivity of the Erection Quality Scale, and provided further
psychometric validation of this scale.
Materials and Methods: An 8-week, placebo controlled, randomized clinical trial investigating the efficacy and safety of
vardenafil in patients with erectile dysfunction was performed. The Erection Quality Scale, together with a number of other
patient and partner questionnaires, was administered at a screening visit, at baseline, and weeks 4 and 8 of treatment.
Erection Quality Scale responsiveness was investigated by evaluating treatment induced changes and modeling using
ANCOVA. Internal consistency, convergent and discriminant validity, and minimum important difference of the Erection
Quality Scale were also assessed.
Results: Efficacy evaluations demonstrated that the Erection Quality Scale was sufficiently responsive to differentiate the
treatment benefits of vardenafil compared with placebo. Internal consistency for the Erection Quality Scale total score was
similar across visits, with values high enough to suggest reliability of items included in the scale. Discriminant validity of the
Erection Quality Scale total score was demonstrated, with a high correlation with the erectile function domain of the
International Index of Erectile Function (0.88, p �0.0001) and negligible correlations with clinical measures assumed to be
unrelated to erection quality. All Erection Quality Scale total score comparisons substantially exceeded the 5-point minimum
important difference estimate.
Conclusions: The Erection Quality Scale was responsive and internally consistent, and demonstrated convergent and
discriminant validity. Furthermore, this instrument provided a unique contribution to the measurement of erection quality
compared to the International Index of Erectile Function. This study provides strong evidence supporting the use of the
Erection Quality Scale in clinical trials.
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S
everal patient based assessments have been developed
to investigate the treatment of ED from the patient
perspective. These have primarily focused on func-

tional aspects such as time to onset of treatment effect,
duration of action, and ability to achieve and maintain an
erection sufficient for sexual intercourse (eg International
Index of Erectile Function, sexual encounter profile diary).1

Other instruments such as the Self-Esteem And Relation-
ship Questionnaire measure the impact of ED on aspects of
quality of life.2 Finally, treatment satisfaction instruments

make more direct treatment evaluations from patient and
partner perspectives (eg Treatment Satisfaction Scale).3

Aspects such as amount of stimulation required to achieve
erection, degree of firmness or rigidity achieved, duration of
erection and sensitivity of the penis are not adequately ad-
dressed with existing instruments. To better assess these di-
mensions the 15-item patient completed Erection Quality
Scale was developed.4 The sum of the responses to the 15 items
yields an overall score and higher scores indicate a more favor-
able erection quality. The EQS has been validated previously
in a 4 site, 200 patient, prospective, test-retest study.4 This
report describes the first evaluation of EQS responsiveness and
treatment sensitivity in a placebo controlled, randomized clin-
ical trial, and provides further psychometric validation includ-
ing initial estimates of the minimum important difference.

MATERIALS AND METHODS

Study Design
The EQS was evaluated in a randomized, double-blind, pla-
cebo controlled, parallel group, multicenter United States
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study of vardenafil (vardenafil HCl, Levitra®) vs placebo in
105 and 111 men, respectively, with ED. Patients were ran-
domized to therapy using a 1:1 ratio via a computer gener-
ated random code. The methods of this trial have been
described in detail elsewhere.5 Following a 4-week un-
treated baseline period, patients received 10 mg per dose of
vardenafil or placebo for a 4-week double-blind treatment
period. During the next 4 weeks patients could titrate up to
20 mg or down to 5 mg per dose of vardenafil, or matching
double-blind placebo for a second double-blind treatment
period. A final evaluation (visit 4) was made within 24 hours
of the last dose of the study drug.

The EQS, IIEF, SEP, GAQ and a single-item global rating
of change were administered at screening visit 1 (week �4),
baseline visit 2 (week 0), visit 3 (week 4) and visit 4 (week 8).
The EF domain of the IIEF provides scores ranging from 1 to
30 with higher scores indicative of better function. The SEP2
and SEP3 scores are the proportion of subjects able to insert
the penis into the partner’s vagina or having an erection
lasting long enough for successful intercourse, respectively.
The GAQ score is the percentage of subjects indicating an
improvement in erections in the last 4 weeks compared with
before the study. The global rating of change assessed how
patient erections changed in the last 4 weeks using a 5-point
Likert scale ranging from much better to much worse. This
single-item scale provided an anchor for the MID evaluation.

Study Population
The study population included men 18 years old or older who
had ED for 6 or more months and who were currently in a
heterosexual relationship. Full details of the inclusion and
exclusion criteria have been published elsewhere.5

Efficacy and Safety Assessments
The primary efficacy measure was EQS responsiveness, as-
sessed as the change in total score between baseline (visit 2)
and 2 months after treatment (visit 4). To account for drop-
outs (5% between visits 3 and 4), analyses of the primary
efficacy measure used the LOCF method.

Secondary efficacy measures included EQS total score
change comparisons between vardenafil and placebo from
baseline at visit 2 to visits 3 and 4 of treatment, the IIEF-EF
score change comparisons at visit 4 or LOCF, and per pa-
tient overall success rate comparisons at visit 4 or LOCF as
reported by SEP2 and SEP3.

Each efficacy evaluation used an ANCOVA with baseline
scores as the covariate, and treatment group and investiga-
tional center included as main effects in the model. Results
were reported as least squares means and all tests were
2-sided. Safety was evaluated in terms of premature termi-
nation, adverse events, concomitant medication use and
changes from baseline in all vital signs. The LOCF method
was used unless otherwise noted.

Responsiveness
Responsiveness was assessed by evaluating treatment differ-
ences as defined by the primary efficacy outcome (EQS respon-
siveness) and the first secondary outcome (EQS change week 0
to week 4). Specifically the change in EQS total score from
baseline at visit 2 to visits 3 and 4 were modeled using an
ANCOVA. Effect size statistics were then calculated using
2 approaches. The first estimated a group-level effect size,

defined for each treatment group as the average change from
baseline (visit 2 to visit 4 or LOCF) score for that group
(either vardenafil or placebo) divided by the standard devi-
ation of the visit 2 score for that same group. The second
approach used a modified Guyatt’s responsiveness statistic,
defined as the difference in average change from baseline
(visit 2 to visit 4 or LOCF) scores between the 2 treatment
groups divided by the standard deviation of change scores in
the placebo group. These statistics were also computed using
visit 3 and visit 4 data for comparison. Effect sizes of 0.2, 0.5
and greater than 0.8 were considered small, moderate and
large, respectively.6

Reliability and Validity
Cronbach’s � was used to assess the internal consistency of
the EQS. Additional evidence for the convergent and dis-
criminant validity of the instrument was gathered by corre-
lating EQS total change scores with change on a range of
clinical measures, some of which are theoretically related to
erection quality (eg IIEF-EF, SEP2, SEP3) while others are
not (eg heart rate, height). Implicit in the examination of the
relationships between the EQS total scores and the 3 mea-
sures of erectile function is the assumption that changes in
erection quality and erectile function are related. Gathering
support for convergent validity then involves demonstrating
that the EQS measures erection quality precisely enough to
demonstrate this relationship. Because positive values rep-
resent an increase in erection quality as measured by the
EQS and less severity on the 3 related clinical measures, it
was expected that any correlation between these measures
would be positive. Moreover, it was expected that these
correlations would be moderate to large because the con-
structs addressed by each measure, while related, are not
redundant. Correlations between the IIEF-EF and SEP2
and SEP3 were also computed to evaluate the differences
between the IIEF-EF and the EQS. In addition, a series of
models were computed to further compare the constructs
measured by these 2 instruments. Specifically 3 models
tested the predictive value of the IIEF-EF and EQS total
scores for predicting SEP2 and SEP3. A regression model
was constructed using SEP2 change score from baseline
(percent) as the dependent variable, and age, EQS total
change score from baseline, IIEF-EF domain score change
from baseline and treatment (dichotomous, vardenafil � 1
and placebo � 0) as predictors. Reduced models were then
constructed without either EQS change score or IIEF-EF
domain change score. To assess the responsiveness of the
EQS change score and IIEF-EF domain change score in
relation to the SEP2 and SEP3 percent change, the following
variables were log(10) transformed: age, EQS change score
and IIEF-EF domain change score. A full model with trans-
formed variables was then reconstructed.

Finally, a model was calculated to predict GAQ scores
based on age, treatment, IIEF-EF change score and EQS
change score. Together these models provided an evaluation
of the relationship between erection quality as measured by
the EQS and IIEF-EF as predictors of key clinical variables
(SEP2 and SEP3) as well as the global rating of change
(GAQ).

A known-groups analysis comparing responder sub-
groups was also conducted to provide further support for the
convergent and discriminant validity of the EQS. For this
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