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Abstract

Background: Limited information is available on the performance characteristics of 2
questionnaires commonly used in clinical research, the Psychosexual Daily Questionnaire (PDQ)
and the Derogatis Interview for Sexual Function (DISF)-11 Assessment, especially in older men
with low testosterone (T) and impaired sexual function.

Aim: To determine reliability of PDQ and DISF-I1 by assessing the correlation within and
between domains in the questionnaires and to define clinically meaningful changes in sexual
activity (PDQ question 4 [Q4]) and desire (DISF-I1 sexual desire domain [SDD]) domains.

Methods: Data from 470 men participating in the T Trials were used to calculate Spearman
correlation coefficients of individual items and total score among questionnaires to determine
convergent and construct validity. Clinically meaningful changes for sexual desire and activity
were determined by randomly dividing the sample into training and validation sets. Anchor- and
distribution-based clinically meaningful change criteria were defined in the training set, and
selected changes were evaluated in the validation set.

Outcomes: Validity of the PDQ and DISF-11 and clinically meaningful changes in sexual desire
and activity were determined in older men in T Trials.

Results: Moderate to strong correlations were shown within and between domains from different
questionnaires. Using Patient Global Impression of Change as an anchor, clinically meaningful
change in PDQ sexual activity was =0.6, and in DISF-SDD was >5.0. Applying these change cut-
points to the validation set, a greater proportion of T-treated men achieved clinically meaningful
improvement in their sexual desire and activity compared to placebo-treated men.

Clinical Implications: The PDQ-Q4 and DISF-I1-SDD can be used to reliably assess clinically
meaningful changes in sexual activity and sexual desire in hypogonadal men treated with T.

J Sex Med. Author manuscript; available in PMC 2019 July 01.
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Strengths & Limitations: Strengths of this study include a large sample size, long trial
duration, and inclusion of men with low libido and unequivocally low T levels. Limitations include
using data from a single study that enrolled only older hypogonadal men, and only 1 anchor for
both sexual desire and activity.

Conclusion: Moderate to strong correlations were demonstrated within and between different
sexual domains of the PDQ and DISF-I1 confirming construct and convergent validity. Clinically
meaningful improvement in elderly hypogonadal men was change of =0.6 score in the PDQ-Q4
and =5.0 in the DISF-SDD. Improvements in sexual activity and desire in the T Trials were
modest but clinically meaningful.

Keywords

Sexual Desire; Sexual Activity; Erectile Function; Clinically Meaningful Change; Sexual Function
Assessment; Testosterone Deficiency; Testosterone Treatment in Older Men; Testosterone Trials

INTRODUCTION

The most common manifestation of testosterone (T) deficiency in men is sexual dysfunction.
In the Boston Area Community Health Survey of men with a mean age of 47.3 £ 12.5 years,
low libido and erectile dysfunction were the most common symptoms of T deficiency.! The
European Male Aging Study, a population sample of 3,369 men between 40 and 70 years
from 8 countries, showed that low T levels were associated with sexual symptoms, inability
to perform vigorous activity, depression, and fatigue; however, only 3 sexual symptoms:
poor morning erection, low sexual desire, and erectile dysfunction had a syndromic
association with low T concentrations.2 When sexual function was assessed over a 9-year
period in 1,085 men in the Massachusetts Male Aging Study, decline in sexual intercourse,
erection frequency, sexual desire, satisfaction with sex, and difficulty with orgasm were
related to age.3 In these studies, as well as many other studies, the assessment of sexual
function varied considerably, from a single question to composite questionnaires.*’

The T Trials are a coordinated set of placebo-controlled trials to determine if T gel treatment
of older men with unequivocally low serum T concentrations and symptoms and objective
evidence of impaired mobility and/or diminished libido and/or reduced vitality would be
efficacious in improving sexual function, physical function, and vitality.8:° The Sexual
Function Trial of the T Trials included only older men with sexual symptoms. The T Trials
are the first study where 3 different questionnaires have been used to separately assess
erectile dysfunction, sexual desire, and sexual activity. The International Index of Erectile
Function (I1EF) is the most widely used extensively validated multi-dimensional instrument
to assess male sexual function and to diagnose erectile dysfunction.6.7.10 The Derogatis
Interview for Sexual Function (DISF)-I1 is a multi-dimensional outcome measure of the
quality of sexual functioning.11-13 The Psychosexual Daily Questionnaire (PDQ) is a 7-day
self-report questionnaire.1* Improvements in PDQ items have been shown after T treatment
of hypogonadal men.15-19 The questionnaire also has been used to monitor sexual function
after administration of exogenous T and progestins for male hormonal contraceptive
development.20:21

J Sex Med. Author manuscript; available in PMC 2019 July 01.
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After treatment with T gel for a year, older men with sexual symptoms at baseline had
significant improvement in sexual activity assessed by the PDQ question 4 (Q4), sexual
desire by DISF-11 sexual desire domain (SDD), and erectile function by I1EF (II1EF erectile
function domain [EF]) compared to men in the placebo group.® Men in the T gel group also
reported improvement in Patient Global Impression of Change (PGIC) in sexual desire from
the beginning of the trial.? In these men, incremental increases in serum total and free T and
estradiol concentrations were associated with improvement in scores of sexual activity and
sexual desire but not with erectile dysfunction.22

The responses of men to different sexual parameters have not been compared across the 3
questionnaires, nor have they been cross-validated with the PGIC. Additionally, the PDQ-Q4
and DISF-11-SDD do not have established thresholds to define clinically meaningful change.
Rosen et al23 has reported that a clinically important change in the question on satisfaction
of sexual intercourse in the IIEF-EF is 4 points.

In this article, we used Spearman correlation coefficient to show that within and between
domain associations of the PDQ and DISF-11 were in the expected directions. We also
assessed the magnitude of correlation among the 3 questionnaires (PDQ, DISF-11-SDD, and
IIEF). We use PGIC scores to develop anchor-based thresholds for clinically meaningful
change of sexual desire in DISF-11-SDD and sexual activity in PDQ-Q4 and additionally
determined distribution-based estimates for further evaluation of the magnitude of clinically
meaningful change.13:24:25 We then used these thresholds to assess whether improvement in
sexual activity and function was clinically meaningful in the T Trials.

METHODS

Study Design and Participants

Participants (n = 470) and data were from the Sexual Function Trial of the T Trials,%22 one
of 7 highly coordinated, double-blind, placebo-controlled trials designed to determine the
efficacy of T treatment of older hypogonadal men in improving several conditions thought to
be related to low T, including sexual function, walking ability, and vitality. Participants were
required to be at least 65 years old and have an average total T level <275 ng/dL over 2 early
morning fasting screening assessments. Sexual Function Trial participants were additionally
required to have self-reported decreased libido, decreased desire as indicated by a score <20
on the of the DISF-11-SDD,! and a partner willing to have intercourse at least twice per
month. All T Trials participants were required to qualify for at least 1 of the 3 main trials,
physical function, sexual function, or vitality, and they were able to enroll in multiple trials,
if they qualified. Detailed inclusion and exclusion criteria have been described.82 Men were
allocated to receive active or placebo gel for 1 year via minimization, with men assigned to
the optimally balancing treatment arm with 80% probability. Balancing factors were trial
site, age <75 years, baseline serum total T <200 ng/dL, participation in each of the 3 main
trials, use of anti-depressants, and use of phosphodiesterase-5 inhibitors. Outcomes were
assessed at baseline and every 3 months during the treatment period.

J Sex Med. Author manuscript; available in PMC 2019 July 01.
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The DISF is a multi-item questionnaire that assesses sexual thoughts and activities.1! It has
25 items and 5 domains: sexual cognition/fantasy, sexual arousal, sexual behavior/
experience, orgasm, and sexual drive/relationship. Individual domains can be scored, and
there is an aggregate DISF total score that summarizes the 5 domains. The DISF-11 is an
updated version of the self-report of DISF.11-13 The DISF-11-SDD and sexual arousal
domain each consists of 4 questions that are answered on a verbal response scale ranging
from 0-7 and 1 question with responses valued 0-5. The total score is the sum of responses
and ranges from 0-61 with larger values indicating greater desire or arousal.

Psychosexual Daily Questionnaire

The PDQ is a 7-daydiary used in multiple trials to evaluate both the frequency and the
intensity of sexual desire and performance across sexual activities.}4 PDQ-Q4 asks
participants to list how many of 12 specified activities (sexual daydreams, anticipation of
sex, sexual interactions with partner, flirting by you, flirting toward you, orgasm,
ejaculation, intercourse, masturbation, night spontaneous erection, day spontaneous erection,
and erection in response to sexual activity) they engaged in each day of the week, and the
daily count is averaged over 7 days for a total score ranging from 0-12. PDQ question 1
rates the overall sexual desire using a 0—7 numerical rating scale. PDQ question 5 is a self-
assessment by the participant of the degree (%) of full erection using multiples of 10 from
0-100%. PDQ question 6 uses a numerical rating scale to assess satisfaction of duration of
erection.

International Index of Erectile Function

The IIEF has 15 items divided into 5 domains: EF, orgasmic function, sexual desire,
intercourse satisfaction, and overall satisfaction. Scores from the I1EF and the abridged
version can be used to diagnose erectile dysfunction and quantitate the severity.5:":10 We
focused on the erectile function domain (IIEF-EF, 6 items) and the SDD (2 items) of the
IIEF. The scores of each item range from 0-5. The maximum score for erectile function is
30 and for sexual desire is 10.6:10

PGIC-Sexual Desire

Participants were asked at 3, 6, 9, and 12 months whether their sexual desire was “very
much worse,” “much worse,” “a little worse,” “no change,” “a little better,” “much better,”
or “very much better” since the start of the study. This 7-category response was first
collapsed to 5 categories by combining the “very much better” and “much better”/“much
worse” and “very much worse” responses since very few participants classified themselves
as “very much better.” The PGIC was further reduced to 2 indicators of response: a category
of PGIC stringent responders included “very much/much better”; non-responders included
“a little better,” “no change,” “a little worse,” “much/ very much worse.” A category of
PGIC more inclusive responders additionally included participants who were “a little better”
(see Table 1 for the list of acronyms).

J Sex Med. Author manuscript; available in PMC 2019 July 01.
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Statistical Analysis

Spearman correlation coefficient as well as polyserial correlation were calculated for all
pairwise combinations of each PDQ question, DISF domains, and IIEF domains, and PGIC
categories at each month, to assess inter- and intra-domain correlations in 3 domains of
sexual function: sexual activity, sexual desire, and erection. As shown in Table 1, the PDQ-
Q4 was the sole item in the sexual activity domain; PDQ question 1, DISF-SDD, and SDD
of 1IEF comprised the SDD; and PDQ question 5, PDQ question 6, DISF-sexual arousal, and
IIEF-EF defined the erection domain.

We first calculated the Spearman correlation between the 5-category PGIC and the PDQ-Q4
and DISF-SDD and also the proportion of responders according to PGIC stringent and PGIC
inclusive. To identify clinically meaningful change, Sexual Function Trial participants22
were first split into 2 sub-samples: a training set and a validation set. One-half was randomly
assigned to training and the others to the validation sample. T and placebo treatment groups
were pooled for the split. Treatment allocation, demographic, and clinical characteristics of
the training and validation sets were compared by Student #test for continuous variables and
the y? test for categorical variables.

Anchor-based methods, including regression, receiver operating characteristic (ROC) curves,
and empirical cumulative distribution function (CDF) analyses?%:27 were used to define the
range and magnitude of clinically meaningful changes for the DISF-SDD and PDQ-Q4 in
the training set. Distribution-based methods were employed to statistically characterize the
magnitude of anchor-based clinically meaningful change. PGIC in sexual desire responses
served as the mathematical anchor in this analysis. Linear regression models with the
magnitude of change in sexual activity (PDQ-Q4) or sexual desire (DISF-11-SDD) as the
outcome variable, and 5-category PGIC as the categorical predictor or independent variable,
were used to determine the average difference in change in the respective measure for each
PGIC response category during the treatment period. By this method, clinically meaningful
change was defined as the average change among participants in PGIC stringent response
category or more inclusive response category definitions. The models were adjusted for site
and month of treatment. Models were fit by generalized estimating equations with
independence working correlation to account for correlation among repeated measures
within participant.

For ROC analysis, sensitivity and specificity were calculated for all points along the range of
observed responses for the PDQ-Q4 and DISF-SDD. Increments of 0.05 were considered for
the PDQ-Q4; increments of 0.1 were used for the DISF-SDD. To account for site and time,
sensitivity and specificity were calculated separately for each combination of site and time
and then averaged to obtain a single sensitivity and specificity measure for each candidate
threshold that was then plotted on a ROC curve. The area under the curve (AUC) for each
ROC curve was calculated. ROC-based clinically meaningful change was selected as the
threshold that maximized the sum of sensitivity and specificity.

Finally, empirical CDF curves were generated for 5-category PGIC and the dichotomized
PGIC stringent and PGIC inclusive. Median changes among categories of responders for
PGIC stringent and PGIC inclusive were reported. For distribution-based measures, baseline

J Sex Med. Author manuscript; available in PMC 2019 July 01.
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SD and reliability for each measure were calculated in the training set to determine the
magnitude of change corresponding to medium effects as assessed by an effect size of 0.5
and SEM of 1.96.

Selected measures of clinically meaningful change were then evaluated in the validation set
to confirm predictive accuracy and to assess for a clinically meaningful effect of T. In the
validation set, the effect of T treatment on anchor- and distribution-based clinically relevant
change was evaluated by logistic mixed models with dichotomous clinically meaningful
change in the PDQ-Q4 or DISF-11-SDD as the outcome and treatment as the primary
predictor. Models included a random intercept for participant and fixed effects for month
and balancing factors (site, T <200, participation in the Physical Function or Vitality Trial of
the T Trials, age <75 years, use of anti-depressants, and use of phosphodiesterase-5
inhibitors). Analyses were performed in software (SAS, Version 9.4; SAS Institute Inc, Cary,
NC) and statistical significance was considered at the .05 level.

Convergent Validity Within and Across Domains

Spearman correlation coefficients at baseline and at all other time points reveal moderate to
strong correlations (r >0.50 in 64% of correlations) across most measured concepts,
although weaker correlations were observed for self-assessment of erectile function, both
between and within measures (Table 2).

Clinically Meaningful Change

The average Spearman correlation of the 5-point PGIC (anchor) with change in the PDQ-Q4
and DISF-SDD across visits was 0.29 and 0.27, respectively; average polyserial correlation,
which accounts for the ordinal nature of PGIC, was identical to the Spearman correlation
results. For the analyses of clinically meaningful change, men in the training set had a mean
age of 71.2 (SD 5.1) years and the majority were Caucasian and overweight (Table 3).
Nearly 89% were married or lived with a partner. Mean (SD) PDQ-Q4 response ranged from
1.4-1.8 at baseline and month 12, and mean DISF-SDD response ranged from 11.8-12.7. At
each 3-month interval 24 (11.7%) to 29 (13.9%) men were classified as responders (1 or 2,
very much or much better) according to PGIC stringent, and 54 (28.1%) to 66 (34.6%)
according to PGIC inclusive category. Participants in the validation set did not differ
significantly from the training set (Table 3).

Clinically Meaningful Change Using Regression Analysis in the Training Set

We used the 5 PCIC categories to determine the mean change in the response of PDQ-Q4
and DISF-SDD. Mean change in PDQ-Q4 and DISF-I1-SDD scores varied monotonically
across 5-category PGIC responses with men who reported very much/ much improved PGIC
scores demonstrating the greatest improvements in both PDQ-Q4 and DISF-I1-SDD (Figure
1A and B). Responders (includes all participants of the Sexual Function Trial), based on the
5 category PGIC score, reported greater increases in PDQ-Q4 and DISF-11-SDD scores than
non-responders (Figure 1C—F). The model-based average difference in change in the PDQ-
Q4 was 0.80 (95% CI 0.20-1.40) for participants in the “very/much better” response

J Sex Med. Author manuscript; available in PMC 2019 July 01.
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category of the PGIC and —0.05 (95% CI —0.54-0.43) for participants in the “little better”
category (Figure 1A). Similarly, the DISF-11-SDD increased by 5.6 (95% CI 3.3-7.9) and
4.6 (95% CI 2.6-6.7) on average for participants in PGIC “very/much better” and “little
better” categories, respectively (Figure 1B).

Clinically Meaningful Change: ROC Analysis in the Training Set

In ROC curves predicting dichotomized PGIC in sexual function responses as a function of
change in PDQ-Q4 and DISF-SDD, optimal candidate thresholds and respective sensitivity
and specificity for the PDQ-Q4 and the DISF-SDD are shown in Figure 2. ROC-based
clinically meaningful change was 0.6 (sensitivity 0.64, specificity 0.80) for the PDQ-Q4
(Figure 2A) and 2.0 (sensitivity 0.75, specificity 0.54) for the DISF-SDD (Figure 2C) in the
training set. AUCs of respective ROC curves were 0.74 and 0.67 for the PDQ-Q4 and DISF-
SDD with PGIC stringent as the dichotomized anchor. The same thresholds were selected
based on PGIC inclusive (0.6 PDQ-Q4, sensitivity 0.48, specificity 0.84; 2.0 DISF-SDD,
sensitivity 0.68, specificity 0.60), with AUCs of 0.67 and 0.66 for PDQ-Q4 and DISF-SDD,
respectively (Figure 2B and D). An AUC of 0.70 indicates adequate performance.28

Clinically Meaningful Change: Empirical CDF Analysis in the Training Set

Empirical CDFs for the PDQ-Q4 show that change scores were generally higher among
participants who reported being very much/much better, although the maximum response
did not fall within that PGIC stringent response category at every time point. Median change
in very much/much better respondents was 0.6-1.3 across time points (eg, at month 3 and 12
selected for early and late responses) (Figure 3A and B). For the DISF-SDD, median change
among very much/much better respondents was 4.0-6.0. Using the PGIC more inclusive
definition of responder, median change among responders was 4.0-5.0 across times.
Participants reporting no change generally had lower scores than participants reporting little
or much/very much better and higher scores than participants reporting little or much/very
much worse. However, at some time points, empirical CDF curves were similar between
little and much/very much better or worse participants (Figure 3C and D).

Test of Clinically Important Changes in the Validation Set

Considering all 3 anchor-based approaches, selected thresholds were 0.6 and 5.0 for the
PDQ-Q4 and DISF-SDD, respectively, in the training set. Distribution-based medium-level
changes were 0.65 and 1.05 for the PDQ-Q4 using effect size and SEM criteria, respectively,
in the training set. The selected threshold is therefore nearly consistent with medium change.
For the DISF-SDD, these changes were 3.37 and 4.45, respectively. The selected anchor-
based threshold falls between medium and large change sizes (Table 4).

In the validation set, men allocated to receive T were significantly more likely to have an
increase in their PDQ-Q4 of =0.6 (Figure 4A) (odds ratio [OR] 3.0, 95% CI 1.7-5.3, P<.
001) and an increase in their DISF-SDD of >5.0 (Figure 4B) (OR 4.3, 95% Cl 2.5-7.4, P<..
001) when compared with the placebo group. T treatment also resulted in significantly
improved outcomes for distribution-based definitions of medium change in sexual function
and desire (Table 4).
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DISCUSSION

In this study, we utilize data from the Sexual Function Trial of the T Trials, where 3
instruments were used to assess sexual function: IIEF, DISF-11I, and PDQ in symptomatic
hypogonadal men. Half of the men were randomly assigned to the training set and the other
half to the validation set. Using PGIC sexual desire as an anchor, clinically meaningful
change in PDQ-Q4 sexual activity and in DISF-SDD were determined first in the training set
and then confirmed in the validation set. Using these cut-points, we showed that the
proportions of men with clinically meaningful changes in sexual activity and sexual desire
were significantly higher in the T-treated compared to the placebo-treated men,
strengthening the previously reported findings of the T Trials.®

The reliability of each measure of sexual function was confirmed by the strong correlations
in the expected directions for specific sexual activity, sexual desire, and erectile function
questions and domains among the 3 questionnaires. Even though sexual activity was
measured in 1 instrument (PDQ) only, this parameter showed strong inter-domain
correlation with sexual desire, sexual arousal, and erectile function in both the DISF-11-SDD
and IIEF. Overall, we demonstrated moderate to strong correlations between measures of the
same or similar construct (eg, sexual desire, activity), and lower correlations with
conceptually independent constructs (eg, erection ability). Taken together, our findings
strongly support the construct validity of our main sexual function measure (PDQ), in
addition to supporting our findings regarding the effect of T on sexual function in older men.

Thresholds have been established for the IIEF-EF and can be used to define clinically
meaningful change.810-23 A score of <25 in the IIEF-EF indicates erectile dysfunction, and
an increase of =4 points is clinically meaningful.1% The DISF-11-SDD and PDQ-Q4 to date
do not have established thresholds for sexual dysfunction or for clinically meaningful
changes.13 To validate and determine the clinically meaningful changes, we utilized the data
from the T Trials and PGIC as our anchor to separate responders from non-responders after
T replacement. We selected change of =0.6 in PDQ sexual activity score and =5.0 in DISF-
I1-SDD as anchor-based thresholds considering the regression, ROC, and empirical CDF
anchor-based analyses. The magnitude of change from the anchor-based analyses were
supported by distribution analyses, by which these changes were classified as medium or
medium to large. Using these thresholds, we then demonstrated that the proportions of men
with a change in score =0.6 for the PDQ sexual activity and DISF-SDD of =5.0 were
significantly higher in the T gel-treated group compared to the placebo-treated group. The
results were similar when distribution-based thresholds were used.

Overall, the T Trials showed that all 3 sexual outcome scores were significantly (P < .001)
improved in the older men treated with T gel compared to the placebo group.® Moreover, the
improvement in each sexual outcome was correlated with both serum total and free T
concentrations as well estradiol.22 However, except for the IIEF-EF the clinical importance
of these outcome measure changes was not known. Using the cutoff for PDQ-Q4 and DISF-
[1-SDD determined in the training set (randomly selected half of the men in the Sexual
Function Trial of the T Trials) of this study, we then reexamined the responses in a
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validation set of older men with hypogonadism to T replacement in the T Trial (composed of
the other randomly selected half of matched men in the Sexual Function Trial).

In the validation set, men in the T-treated vs placebo-treated group had a greater likelihood
of achieving a change of =0.6 in PDQ-Q4, suggesting a greater likelihood of patient-
assessed clinically important improvement with T treatment. Similarly, using DISF-11-SDD,
the adjusted OR for an increase of =5.0 points was 4.3 (95% CI 2.5-7.4) for men allocated
to T treatment compared to men allocated to placebo. Our findings for the magnitude of
clinically meaningful improvement in sexual activity and desire may inform end-point
selection and interpretation for future studies of older men. Previously reported studies have
shown improvement in sexual activity and desire in younger men in response to T treatment.
16,18,19 Fyture studies in younger men may need to adjust our suggested thresholds to
increase either sensitivity or specificity in identifying treatment responders.

The strengths of this study are the large study size and that data were obtained from older
men with symptoms of decreased sexual desire and consistently low T levels. 3
questionnaires were used to assess sexual function allowing demonstration of convergent
validity within and between domains and instruments. Other studies showing mean
improvement scores between 0.9 to about 1.5 in PDQ-Q4 in younger hypogonadal men
(average age of about 50 years) after T treatment recruited men who were withdrawn from
prior T replacement or who may not have had sexual symptoms,1® or were without a placebo
treated arm for comparisons.17:18

Limitations in our analyses include our restrictive population of older men with
hypogonadism. Younger hypogonadal men may have higher baseline sexual activity, or
different patterns of sexual function or impairment than older men with hypogonadism,
though recent studies of placebo-controlled T replacement in men with decreased sexual
drive showed improvement in sexual desire in middle-aged men as well as older men.2° Qur
use of a single anchor of sexual desire that had modest correlation with both sexual activity
and desire measures is also a limitation; a separate anchor for sexual activity may or may not
be more accurate, but an anchor of sexual activity was not measured in T Trials.
Interestingly, the PGIC sexual desire cut-point had very similar correlations with the PDQ-
Q4 and DISF-SDD, despite the different measurement domains. Finally, we performed
analyses with data from 1 large trial of T gel treatment using multiple instruments.
Therefore, we did not evaluate the generalizability of our results to other hypogonadal men
treated with other T replacement modalities (eg, injectable T).

CONCLUSION

Our study in symptomatic older men with T deficiency demonstrated excellent convergent
validity of our instruments, with strong internal consistency and correlation both within and
between domains of sexual function. Cutoffs for clinically meaningful change in sexual
activity and desire were defined for the PDQ-Q4 (=0.6) and DISG-11-SDD (=5), respectively.
When these cutoffs were applied to the Sexual Function Trial of the T Trial, clinically
meaningful improvement was observed for sexual activity and desire in response to T
treatment.
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Average change in Psychosexual Daily Questionnaire (PDQ) question 4 (Q4) (A) and
Derogatis Interview for Sexual Function (DISF)-sexual desire domain (SDD) (B) score in
each Patient Global Impression of Change (PGIC) category (very much better or much
better, little better, no change, little worse, and much worse and very much worse). Box and
whiskers plot of the change in PDQ-Q4 score (sexual activity) in responders, improved
(closed circles, shaded boxes) compared to non-responders, not improved (open circles,
open boxes) for PGIC stringent and PGIC inclusive (C and D) and change in DISF-SDD
(sexual desire) for PGIC stringent and inclusive (E and F). The PGIC had a 7-point response
that was reduced to 2 indicators of response: improved PGIC stringent responders included
very much better or much better vs not improved responders that included little better, no
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change, little worse, and much worse and very much worse. Improved PGIC more inclusive
responders included very much better or much better, or little better, vs not improved
responders that included no change, little worse, much worse or very much worse. Figure 1
is available in color online at www.jsm.jsexmed.org.
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Receiver operator characteristics curves where sensitivity and specificity were calculated for
all points along the range of observed responses for the Psychosexual Daily Questionnaire
(PDQ) question 4 (Q4) and Derogatis Interview for Sexual Function (DISF)-sexual desire
domain (SDD) to predict dichotomized Patient Global Impression of Change (PGIC) in
sexual function (stringent and more inclusive) responses as a function of PDQ-Q4 (A and B)
and DISF-SDD (C and D). See PGIC stringent and more inclusive definitions in Figure 1.
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Empirical cumulative distribution function (CDF) curves for each of the 5 Patient Global
Impression of Change (PGIC) categories (see PGIC definitions in Figure 1) for the clinical
outcome assessment scores from Psychosexual Daily Questionnaire (PDQ) question 4 (Q4)
(A and B) and Derogatis Interview for Sexual Function (DISF)-sexual desire domain (SDD)
(C and D) at months 3 and 12 of testosterone gel treatment.
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Clinically Meaningful Change in Sexual Desire (DISF-SDD) by Treatment
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Percent of men in testosterone (T) gel (solid line) and placebo (dotted line)-treated groups
over 12 months in the validation set of men in the T Trials with a clinically meaningful
improvement in sexual activity, defined as an increase in Psychosexual Daily Questionnaire
(PDQ) question 4 (Q4) score =0.6 (A) and in sexual desire, as defined as an increase
Derogatis Interview for Sexual Function-11 (DISF)-sexual desire domain (SDD) score =5.0
(B). The number of subjects in each group at each time point is at the bottom of each graph.
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