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Abstract

Background—There are multiple treatment options for men with localized prostate cancer that
provide similar curative efficacy but differ in their impact on sexual functioning.

Aim—This study evaluated the psychometric properties of the Patient-Reported Outcomes
Measurement Information System® (PROMIS® ) Sexual Function and Satisfaction (SexFS)
measures, including items from version 1 and 2 of the short forms.

Methods—A population-based cohort of men across North Carolina completed surveys via
phone interviews at baseline (prior to treatment) and at 3-, 12-, and 24-months post cancer
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treatment initiation. Surveys included the PROMIS SexFS domains of Interest in Sexual Activity,
Erectile Function, Orgasm, and Satisfaction and the Prostate Cancer Symptom Indices (PCSI).
Analyses included descriptive statistics, assessment of factorial validity using confirmatory factor
analysis (CFA) and item response theory (IRT), tests for differential item functioning, assessment
of convergent validity using correlations, and evaluation of responsiveness of the PROMIS SexFS
measures over time. We hypothesized that men undergoing surgery (prostatectomy) would report
the poorest sexual function at 3-month survey.

Results—Sample size varied by assessment point and ranged from 332 to 939 men, consisting of
30% non-white men and 30% of sample with a high school degree or less. The items within the
PROMIS orgasm domain did not associate together to form a unidimensional scale. PROMIS
measures of Interest in Sexual Activity, Erectile Function, and Satisfaction were unidimensional
and highly correlated with related PCSI measures (e.g., erectile function, /=0.84-0.95). Erectile
Function in the Surgery group declined more at 3-months compared to the No-Surgery group (2
points); this difference narrowed at 12- and 24-months as the Surgery group recovered over time.
Results were similar for PROMIS Interest in Sexual Activity and PROMIS Satisfaction scales.

Clinical Implications—The PROMIS SexFS measures may be used to identify effective
interventions to treat sexual dysfunction and monitor sexual functioning in men with prostate
cancer over time.

Strengths & Limitations—This study was limited to men living in North Carolina who could
self-report their HRQOL in English. However, this study was able to include more men from
vulnerable populations by allowing the men to self-report over the phone.

Conclusion—This study provided strong support for use of the PROMIS SexFS (version 2)
measures in men with localized prostate cancer to assess sexual interest, erectile function and
satisfaction over time.

Keywords
PROMIS; erectile function; satisfaction with sex; prostate cancer

Introduction

Prostate cancer is the most prevalent cancer among men with an estimated 164,590 new
diagnoses in 2018 1. There are multiple treatment options for men with localized prostate
cancer which provide similar curative efficacy but differ in their impact on health-related
quality of life (HRQOL) 2 ; therefore, the latter is often an important consideration in
patients’ decision-making process. Many patients with prostate cancer report that choosing a
treatment which allows preservation of their sexual function is highly important 3. For
example, prostatectomy has been shown to reduce erectile functioning*’ . The importance
of assessing sexual function and satisfaction in this patient population is well-recognized,
and all existing, validated prostate cancer-specific PRO instruments include sexual items
and/or domains & 9,

In 2004, the National Institutes of Health (NIH) initiated the Patient-Reported Outcomes
Measurement Information System® (PROMIS® ) to provide standardized high quality PRO
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measures 19, The PROMIS investigators used both qualitative and quantitative methods to
design and validate measures of common PROs (e.g., fatigue, pain, depression, anxiety,
physical function) in the general population and patients with a variety of chronic diseases
11 gexual functioning was not included in the original list of PRO domains for development;
however, the National Cancer Institute (NCI) identified these concepts as a priority given
how they can be impacted by cancer and its treatments. Through a supplement from the
NCI, Drs. Weinfurt and Flynn led a multidisciplinary group to design and publish version 1
of the sexual function and satisfaction (SexFS) measures 2. Relevant for men with prostate
cancer, the PROMIS SexFS measures assess interest in sexual activity, erectile function,
orgasm, and global satisfaction with sex life. With subsequent NIH funding, Drs. Weinfurt,
Flynn, and colleagues refined the SexFS measures, including adding new domains and
items, as well as evaluating the measure in the general population. A result of this work is
the SexFS V2 13,

The goal of this study is to evaluate the level of evidence for the validity and reliability of
the PROMIS SexFS measures in a sample of men receiving treatment for localized prostate
cancer. Men were participants of a larger comparative effectiveness research (CER) study
examining short term and long term outcomes of treatment modalities 14. At the time of the
launch of the CER study, PROMIS SexFS V2 was not available; however the CER study
included items from PROMIS SexFS V1 and new candidate items being considered for
PROMIS SexFS V2. Further, all men in this study completed the PRO measures via phone
interview, which is a departure from previous studies of the PROMIS measures that
collected data mostly by web-based surveys.

Study Design and Participants

As a longitudinal, population-based, observational, CER study, the North Carolina Prostate
Cancer Comparative Effectiveness and Survivorship Study (NC ProCESS) examines the
impact of localized prostate cancer and treatments on the lives of men 14, The overarching
goal of the study was to prospectively evaluate cancer-specific and patient-reported
outcomes of these men with newly diagnosed prostate cancer. Participants completed
surveys via phone interviews at baseline (prior to treatment, if any) and at 3-, 12-, and 24-
months post treatment initiation.

From January 2011 to June 2013, out of the 2473 eligible English-speaking men, 1419 of
them with newly diagnosed prostate cancer were recruited from all 100 counties in North
Carolina (NC) using the rapid case ascertainment (RCA) mechanism of the North Carolina
Central Cancer Registry. This current PROMIS psychometric study operated within the
parent NC ProCESS project, and therefore the PROMIS measures (including SexFS items)
were administered to subsamples of NC ProCESS participants at the four assessment points
15 However, since the PROMIS psychometric study started after the launch of the parent
study, sample sizes are smaller at baseline and increase over assessment points.

The study (#10-1483) was approved by the University of North Carolina Institutional
Review Board.
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PROMIS short forms included measures of Fatigue, Pain, Depression, Anxiety, Physical
Functioning and four PROMIS SexFS domains of Interest in Sexual Activity, Erectile
Function, Orgasm, and Global Satisfaction with Sex Life. There were a few PROMIS SexFS
domains not included in this study because they were deemed not relevant for this prostate
cancer study, including oral discomfort, anal discomfort, and female-specific domains such
as vaginal discomfort. The PROMIS SexFS items have undergone rigorous evaluation,
including validation in cancer patients 12 13. 16-19 Taples

Table 1 presents the SexFS items along with their question stems and response options.
Table 1 indicates which items were part of the original PROMIS SexFS-V1 and items that
were included for PROMIS SexFS-V2. Table 1 also includes items that were potential
additions for SexFS-V2 but were not selected because of poor performance on subsequent
testing. At the time of our study, we did not know which candidate items for SexFS-V2
would be selected. Please note, however, this CER study is missing one item included in the
SexFS-V2 of Sexual Satisfaction (SFSAT103: How often have you thought that your sex life
Is wonderful?).

In addition, the parent NC ProCESS study used the Prostate Cancer Symptom Indexes
(PCSI) for the assessment of prostate cancer patients” quality of life 8, which includes two
subscales on Erectile Function and Sexual Problems. The two subscales are provided in
Table 1 and included in our study to facilitate the evaluation of convergent validity of
PROMIS SexFS measures.

Descriptive statistics and missing data patterns across the four assessment points are
summarized and reported first. Confirmatory factor analysis (CFA) and item response theory
(IRT) models were used to evaluate the unidimensionality of the scale. These approaches
were important for determining the structural validity of each PROMIS SexFS scale. We
performed differential item functioning (DIF) between surgery (prostatectomy) and non-
surgery treatment to make sure the PROMIS SexFsS items perform similarly across groups.
Multidimensional and longitudinal two-group (surgery versus no-surgery) IRT models were
used to assess relationships among PROMIS SexFS domains at each assessment point and
longitudinally. These approaches were important for assessing the responsiveness of the
PROMIS SexFS measures over time. Single-factor ordinal CFA models are fit by the
WLSMV estimator 2, unidimensional graded-response IRT models (including within-wave
two-group models) by the conventional quadrature based expectation-maximization
algorithm 21, and multidimensional IRT models by the more computationally-efficient
Metropolis—Hastings Robbi ns—Monro algorithm 22 Details of the analysis plan are provided
below in each sub-section.

Descriptive statistics—Total sample sizes of the parent study are reported, as well as
sample sizes of those who responded to the PROMIS SexFS items. Frequencies based on
key demographic and clinical background information are also reported, and the
corresponding percentages are calculated out of the PROMIS SexFS subsamples.
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Missing data.—True missing values (e.g., skipped, unknown, or refused responses) are
distinguished from missing values representing the “inapplicable” responses provided by
sexually-inactive participants. Missing data percentages are calculated either with or without
the sexually-inactive participants within each time point. In preparation for the
unidimensional CFA models, each domain within each wave is also tested for the missing
completely at random (MCAR) assumption 23 with their p values adjusted 24,

Evaluation of modeling assumptions—To ensure that unidimensional CFA/IRT
models are appropriate for each domain, three important modeling assumptions are
evaluated: 1) unidimensionality (i.e., items belonging to the same SexFS domain should
measure only one common underlying factor); 2) item local independence (i.e., items should
have little/no associations with other items other than being related through one common
SexFS factor); and 3) monotonicity (i.e., men with higher SexFS domain scores should be
more likely to endorse item response categories that reflect higher levels of the measured
domain).

During the evaluation process, single-factor ordinal CFA models are carried out, in
conjunction with unidimensional parametric IRT graded response 2° and nonparametric IRT
Mokken scale analysis models 28, Results obtained from these models are then compared
against commonly-accepted criteria to determine whether the three assumptions hold for a
given domain.

For unidimensionality, a model must show high communalities (/2 = 0.6, which is equivalent
to having a factor loading A = 0.775 under a unidimensional model; 27 28; large comparative
fit index (CF1 = 0.95; 29 30, minimal residual mean square error of approximation (RMSEA
< 0.06; 39, and small weighted root mean square residuals (WRMR < 1; 31, For item local
independence, each item pair must show no significant residual covariation (i.e., LD—X2
statistic should be smaller than the 95% cutoff of a Xz distribution with af= [K-1][K’-1],
where K and K’ are the number of categories for the two items 32. For monotonicity, each

item must show no significant monotonicity violations when conditioning on rest scores
33, 34

For every PROMIS SexFS domain at each time point, the above procedures are carried out
using all available items in the NC ProCESS study to identify a subset of items that best
meet the three assumptions, resulting in a SexFS-Preferred version for that domain. The best
fitting version is selected as the basis for all subsequent multidimensional models.

In addition, the two PCSI sexual functioning subscales are also evaluated using the same
procedures and criteria before entering the multidimensional models, because PCSI were
originally developed under classical test theory3® -

Assessment of convergent and discriminant validity—Within each assessment
point, multidimensional IRT models (all domain factors are fixed to be standard normal, and
they can covary) are implemented to capture the between-factor correlations, as an
assessment of convergent and discriminant validity.
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For convergent validity, we expect strong correlations between measures of the same
attribute (e.g., the two erectile function measures), and medium to strong correlations
between all sex-related domains. For discriminant validity, we expect relatively weaker
correlations between non-sex-related domains (i.e., PROMIS Fatigue and Physical Function)
and sex-related domains.

Detection of differential item functioning—To ensure that PROMIS SexFS items (of
the best-fitting version) have invariant (or unbiased) factor loadings and intercepts, they are
also tested for both between-group (BG-DIF) and longitudinal differential item functioning
(L-DIF). BG-DIF was evaluated with respect to surgery vs no-surgery, because differences
in sexual functioning between prostatectomy and other non-surgery procedures are often
used to inform treatment choices for men with prostate cancer. The BG-DIF analysis repeats
through each assessment time point for every SexFS domain, and it is based on a traditional
two-group approach that simultaneously fits two unidimensional models. The L-DIF test
only repeats through every domain, and it is based on a longitudinal (bifactor) approach that
fits four correlated primary factors (to capture cross-time factor autocorrelations) and S
number of uncorrelated specific factors (to capture cross-time item autocorrelations; S= test
length; 36.

Regardless of the approach, we first adopt the likelihood ratio test all-others-as-anchors
procedure (LRT-AOAA 37 and the MaxA1 criterion (MinG21 criterion is applied if all items
are significant during AOAA 38)) to select a group-/time-invariant anchor item, which is then
used to link groups or time points onto a common metric. Once anchors are identified, non-
anchor items are tested (one at a time) for DIF using LRT 37- 39 while parameters of the
designated anchor are constrained equal between groups or across waves. ltems that show
nonsignificant between-group/cross-time parameter differences are later used to link the two
groups and/or the four time points in the final models (see next section). Note that, for a
given domain, there will be four group-invariant anchors (one for each time point, though
they can overlap) and at most two time-invariant anchors, because BG-DIF tests always
repeat through the four time points whereas L-DIF tests need to repeat through the two
groups only if BG-DIF is found. On a related note, if no significant BG-DIF effect is found
across waves, L-DIF tests for that domain will utilize all available sample (i.e., ignoring
group membership).

Investigation of responsiveness of PROMIS SexFS over time—Finally, a
longitudinal two-group IRT model is fit for every PROMIS SexFS measure that survives
both the assumption checks and the DIF tests (see Figure 1 for an example).

Within this final model, a common metric is first set by fixing the baseline no-surgery group
factor to a standard normal latent distribution, leaving the other factor means and variances
to be estimated. Then, the two groups are linked by equating items that show no BG-DIF,
and the four time points associated with each group are linked by equating items that show
no L-DIF (linking items can be different for each group depending on DIF test results), so
that the remaining factor means and variances are estimable.
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These longitudinal analyses examine the responsiveness of the PROMIS measures to
changes over time in sexual functioning and satisfaction that are consistent with what is
theorized. It is expected that prostatectomy will have a strong negative impact (i.e., lower
factor means) on erectile function especially within the first year, because prostatectomy is
closely tied with erectile dysfunction 2% 4043 We also expect sexual satisfaction to be
negatively affected by prostatectomy due to erectile dysfunction. We also expect a decrease
in sexual interest for men undergoing prostatectomy, though the change is expected to be
smaller than decreases in erectile function or sexual satisfaction 42,

Software—Analyses for the current study are conducted in R version 3.3.2 44, Besides the
built-in base package, the following R packages are applied: BaylorEdPsych version 0.5 4°
for MCAR tests, /mirtversion 1.23 for parametric IRT modeling 46, favaan version 0.5-22
for CFA modeling 47, mokken version 2.8.5 for nonparametric IRT modeling 34, ggplot2
version 2.2.1 for plotting 48.

Demographics

Table 2 shows the demographic and clinical characteristics of participants across the four
assessment time points. Over time, the number of men who completed the PROMIS SexFS
measures steadily increased, whereas the total sample sizes of NC ProCESS show an
average attrition rate of 12.5% over time.

Across the four assessment points, the PROMIS SexFS subsample consisted of mostly non-
Hispanic Whites (> 70%) and Blacks (approximately 25%), and approximately 30% of men
had a high school diploma or less. More than one third of men opted to undergo
prostatectomy to treat their cancer.

Missing Data

Across the four time points, when sexually-inactive participants are included, the overall
missing percentages range from 18% to 26% for PROMIS SexFS measures and from 20% to
32% for PCSI subscales. When excluding sexually-inactive participants, missing
percentages all drop to values below 1%. A large number of missing data are present among
sexually-inactive men due to inapplicability of the sex-related questions; and, thus, skipped
out of answering the questions in the survey. To avoid potential bias of including large
missing values and to ensure interpretability of the final results, we will restrict our
subsequent analyses to sexually-active men. In addition, we will perform listwise deletion
given that missing values are completely at random among the sexually-active men23, and
removal of incomplete cases results in less than 1% loss of data.

Modeling Assumptions

As shown in Table 3, none of the NC ProCESS versions of the PROMIS SexFS measures (a
mixture of SexFS-V1, SexFS-V2, and candidate items that did not make it in either version)
fully met the three modeling assumptions — model fi t indices in general are far from
satisfactory, internal consistency of PROMIS Orgasm items is particularly low, several
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domains have one or two items with extremely low or even negative factor loadings, and all
domains show signs of locally dependent pairs and/or non-monotonically increasing items.
The findings regarding some of the poorly-fitting items are consistent with past research 13
which also excluded those items from SexFS-V2 due to their unsatisfactory psychometric
properties.

For PROMIS SexFS domains of Interest in Sexual Activity, Erectile Function, and
Satisfaction with Sex Life, we developed SexFS-Preferred versions consisting of well
performing items. Also consistent with 13, no set of well performing items for the Orgasm
domain could be identified; thus, the Orgasm domain was excluded from subsequent
analyses. Model selection procedures are implemented using a top-down approach. The
unidimensional model of a given domain is pruned by removing one offending item at a time
until all three assumptions are satisfied. As shown in Table 3, the resulting new versions
(SexFS-Preferred) are highly internally consistent, free of local dependence, and fully
monotonic, even though their model fit indices are unavailable/meaningless because they are
just-identified models (3 items per domain) with zero degrees of freedom.

In addition, the two PCSI sexual functioning subscales met the three assumptions (except
one MOS Sexual Problem item which has factor loadings slightly below 0.775 at 3- and 12-
month), and therefore they are used in the upcoming multidimensional models without any
modifications. In addition, both PCSI subscales showed adequate reliability (all Cronbach
alpha estimates reported in Table 3 were above 0.80).

Convergent and Discriminant Validities

DIF

Table 4 shows the between-factor correlations estimated at each time point using single-
group multidimensional IRT models. High convergent validity is reflected in the large
correlations between the PROMIS and PCSI Erectile Function measures (correlations ranged
from 0.84 to 0.95 over four assessment time points), as well as the moderate to large
correlations between all sex-related domains except for PROMIS Sexual Interest. As
expected, the non-sex-related domains (Fatigue and Physical Functioning) correlated weakly
with the sex-related domains, which is an indication of high discriminant validity.

Based on the previous analyses, only the three PROMIS SexFS-Preferred measures are
tested for DIF. In terms of BG-DIF, significant DIF effects (p < .05) are detected between
Surgery and No-Surgery groups for SEXFCN3 at 3-Month, SEXFCN1 and SEXFCN3 at 24-
Month, and GLOBSAT?2 at 24-Month. Signed, unsigned, and standardized effect size
measures for the differentially functioning items are presented in Table 5. All items show
nonuniform DIF effects except SEXFCN1 at 24-Month which shows uniform DIF (the
surgery group is more likely to endorse higher categories). Based on the expected score
standardized difference (ESSD) measure 49, all the BG-DIF effects are quite small.
Nonetheless, for our purpose of mean comparisons, it is safer to link the metric using only
DIF-free items. The underlying reasons for observing these DIF effects are beyond the scope
of the current study and therefore are not investigated. In addition, all items are invariant
across time (no L-DIF). Hence, for the upcoming longitudinal two-group model below, a
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measure will be linked longitudinally and cross-sectionally by equating only items that show
no BG-DIF.

Responsiveness of Measures over Time

Factor means are presented in Figure 2, and the results are as expected. Factor mean for
Erectile Function and Sexual Satisfaction of the Surgery group is always lower than that of
the No-Surgery group at 3-Month assessment.

For PROMIS Sexual Interest, at baseline, the Surgery group reported statistically
significantly lower sexual interest than the No-Surgery group (95% C.I. for surgery group =
[-0.41, —0.13]; see the top plot in Figure 2). The two groups are similar in terms of factor
mean change over time, since prostatectomy is not expected to have a strong impact on
sexual interest. Both groups show a noticeable decline of factor mean at 3-Month, and then
they stabilize at about half a standard deviation below the reference value (i.e., zero).

For PROMIS Erectile Function, even though factor mean of the Surgery group falls more
drastically at 3-Month in contrast to the No-Surgery group likely due to the impact of
surgery, the difference between the two means gradually narrows at 12- and 24-Month as the
Surgery group recovers over time.

For PROMIS Sexual Satisfaction, the results are overall similar to those of PROMIS Erectile
Function. Nonetheless, the impact of prostatectomy on sexual satisfaction is not as salient as
its impact on erectile function at 3-Month. In addition, at baseline, the Surgery group
showed statistically significantly lower sexual satisfaction than the No-Surgery group (95%
C.1. for surgery group = [-0.26, —0.04]).

Discussion

The timing of this study provided an early spotlight on how well the items within select
domains of the PROMIS SexFS profile of measures perform for assessing sexual functioning
and satisfaction within a cohort of men with localized prostate cancer. This study included a
mixed set of items from an early version of PROMIS SexFS (version 1) and items being
considered for the next version of PROMIS SexFS measure. It was not expected that all
items would perform well because the included items were still under investigation by
PROMIS investigators.

Applying the criteria that all items within a SexFS domain must fully meet the three IRT
model assumptions of unidimensionality, local independence and monotonicity, we were
able to find three well-performing items in each of the domains of Sexual Interest, Erectile
Function, and Sex Satisfaction. A few items were found to have DIF between Surgery and
non-Surgery groups, but the items did not have longitudinal DIF. Subsequently, these study-
specific PROMIS SexFS-Preferred measures performed well in the evaluation of the
reliability and validity of measures including evaluation of convergent and discriminant
validity, and the responsiveness of the measures over time.

All items included in the PROMIS SexFS-Preferred measures were originally on the
PROMIS SexFS Version 1 measure, but not all items on the PROMIS SexFS Version 1 were
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selected for the PROMIS SexFS-Preferred measure. PROMIS SexFS Version 1 items that
did not perform well in our study were also found to be problematic by Weinfurt et al when
creating version 2 13, All 3 items in each of the PROMIS SexFS-Preferred Sex Satisfaction
and SexFS-Preferred Erectile Function domains were included on version 2 of the PROMIS
SexFS measures 13. Two of the three items in the PROMIS SexFS Sex Interest domain was
included in the respective PROMIS SexFS version 2 domain (note that Version 2 only
includes these 2 items). These study results in men with localized prostate cancer provide
further psychometric evidence for the reliability and validity of the PROMIS SexFS Version
2 measures.

The items for the PROMIS SexFS Orgasm domain did not perform well and could not be
used in subsequent analysis of the validity of the measure. This finding is consistent with
psychometric work conducted by Weinfurt et al.13, who recommended that additional work
needs to be performed on optimal approaches to assess the orgasm domain.

A unique aspect of this study is that all men completed the surveys over the phone with an
interviewer, in contrast to most previous evaluations of PROMIS measures that ask
participants to complete the questionnaires privately by computer. A couple of previous
studies °0 supported the measurement invariance of the PROMIS measures across
computers, personal digital assistants, paper-pencil, and interactive voice response
assessment modes, but not with a live interviewer. Completing questionnaires with an
interviewer over the phone is a different experience than independently completing a
questionnaire on a computer. Previous research on the effect of mode of administration
between computer and phone interviewer within the same cohort in this study found men
were more likely to report better erectile functioning to the phone interviewer than on the PC
51 The same study did not find invariance across phone interviewer and PC for the Sex
Interest and Sex Satisfaction domains. The NC ProCESS selected the phone interviewer
format to be inclusive of those men who may be too illiterate to read the survey.

This study was limited to men living in North Carolina who could self-report their HRQOL
in English. Thus, there is concern about the generalizability of the study findings; however,
this study was able to include more men from vulnerable populations by allowing the men to
self-report over the phone. We were unable to fully evaluate the psychometric properties of
all items in version 2 of the PROMIS SexFS as we did not have access at the time to all the
items that were included after we launched our study.

This study provided psychometric evidence for use of the PROMIS SexFS (version 2)
measures in men with localized prostate cancer to assess sexual interest, erectile function
and sex satisfaction over time. Starting with a larger set of SexFS items from Version 1 of
the measure and newly developed items, our evaluation selected a subset of items that
performed well psychometrically. A better understanding of how prostate cancer and its
treatments impacts the lives of men will inform the identification of interventions to treat
dysfunction and inform the development of decision aids for men to make better decisions
on their treatment choices.
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Figure 1.
Example Path Diagram for a Longitudinal Two-Group IRT Model.

0, = latent mean estimate

o2 = latent variance estimate

S,. = specific factors (fixed to standard normal) that capture item autocorrelations.
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Sample Characteristics at Each Wave of Assessment.

Table 2.

Sample Characteristics at

Baseline (unless noted otherwise) Baseline 3-Month 12-Month 24-Month
N (%) out of total
Total (within each wave) 1449 (100%) 1164 (100%) 1083 (100%) 964 (100%)

Responded to PROMIS SexFS

domainsl (within each wave)

332 (22.9%)

408 (35.1%)

768 (70.9%)

939 (97.4%)

N (%) out of those who responded to PROMI S SexF S domains

Seniority (time-specific)

< Age 65 168 (50.6%) 191 (46.8%) 319 (41.5%) 346 (36.8%)
> Age 65 164 (49.4%) 217 (53.2%) 449 (58.5%) 593 (63.2%)
Race
White 235 (70.8%) 290 (71.1%) 550 (71.6%) 678 (72.2%)
Black 89 (26.8%) 109 (26.7%) 200 (26.0%) 229 (24.4%)
Asian or Pacific Islander 0 1(0.2%) 1(0.1%) 2 (0.2%)
American Indian or Alaskan g ( 496) 8 (2.0%) 15(20%) 14 (15%)
Other & Unknown 0 0 2 (0.3%) 16 (1.7%)
Ethnicity
Non-Hispanic 326 (98.2%) 402 (98.5%) 757 (98.6%) 914 (97.3%)
Hispanic 4 (1.2%) 3(0.7%) 9 (1.2%) 10 (1.1%)
Unknown 2 (0.6%) 3(0.7%) 2 (0.3%) 15 (1.6%)
Highest level of education
Eighth grade or less 18 (5.4%) 17 (4.2%) 23 (3.0%) 22 (2.3%)
Some high school 18 (5.4%) 29 (7.1%) 59 (7.7%) 63 (6.7%)
High school graduate 64 (19.3%) 87 (21.3%) 164 (21.4%) 200 (21.3%)
Some college 100 (30.1%) 114 (27.9%) 222 (28.9%) 264 (28.1%)

College graduate

132 (39.8%)

161 (39.5%)

300 (39.1%)

379 (40.4%)

Unknown 0 0 0 11 (1.2%)
Marital status
Married 265 (79.8%) 324 (79.4%) 625 (81.4%) 753 (80.2%)
Divorced 35 (10.5%) 38 (9.3%) 70 (9.1%) 74 (7.9%)
Widowed 11(3.3%) 18(4.4%) 31(4.0%) 47 (5.0%)
Never married 16(4.8%) 19(4.7%) 28(3.6%) 35 (3.7%)
Separated 5 (1.5%) 9 (2.2%) 14(1.8%) 18 (1.9%)
Other & Unknown 0 0 0 12 (1.3%)

Employment status

Employed full time

120 (36.1%)

143 (35.0%)

250 (33.7%)

319 (34.0%)

Employed part time

32(9.6%)

34(8.3%)

68(8.9%)

77 (8.2%)

Unemployed

14(4.2%)

16(3.9%)

26(3.4%)

32 (3.4%)
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Sample Characteristics at

Baseline (unless noted otherwise) Baseline 3-Month 12-Month 24-Month
Retired 135 (40.7%)  178(43.6%) 356 (46.4%) 440 (46.9%)
Disabled and not working 31(9.3%) 37(9.1%) 59(7.7%) 60 (6.4%)
Unknown 0 0 0 11 (1.2%)

Income
Less than $10,000 15(4.5%) 20(4.9%) 40(5.2%) 39 (4.2%)
$10,000 to $20,000 36(10.8%) 43(10.5%) 68(8.9%) 80 (8.5%)
$20,001 to $40,000 75(22.6%) 85(20.8%) 162 (21.1%) 198 (21.1%)
$40,001 to $70,000 97(29.2%) 115 (28.2%) 219 (28.5%) 262 (27.9%)
$70,001 to $90,000 35(10.5%) 50(12.3%) 99(12.9%) 118 (12.6%)
more than $90,000 60(18.19%) 79(19.4%) 153 (19.9%) 198 (21.1%)
Unknown 14(4.2%) 16(3.9%) 27(3.5%) 44 (4.7%)

Gleason score — indicator of the aggressiveness of prostate cancer
< 7 (slowly growing cells) 177 (53.3%) 230 (56.4%) 447 (58.2%) 537 (57.2%)
=7 (intermediate risk) 127 (38.3%) 141 (34.6%) 521 (67.8%) 321 (34.2%)
> 7 (high grade) 28(8.4%) 37(9.1%) 70(9.1%) 81 (8.6%)

Treatments2 (post-baseline)

Radiation 119 (29.2%) 234 (30.5%) 285 (30.4%)
Hormone with Radiation 28(6.9%) 65(8.5%) 78 (8.3%)
Prostatectomy 152 (37.3%) 278 (36.2%) 380 (40.5%)
Other treatments 14(3.4%) 27(3.5%) 29 (3.1%)
No treatment (e.g., active

surveillance, watchful waiting, 119 (29.2%) 228 (29.7%) 252 (26.8%)
and/or supplements)

Unknown 6 (1.5%) 8 (1.0%) 7 (0.7%)

Note: The columns are not mutually exclusive men. The Table shows the sample size available at each assessment point.

Including cases with at least one response on Sexual Interest, Satisfaction with Sex Life, Orgasm, and/or Erectile Function domains of PROMIS.
Therapeutic Aids is excluded because no psychometric analysis is conducted using this domain.

2 . . . .
A small proportion of patients received multiple treatments.
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Table 3.

Model and Item Fit of PROMIS and PCSISDS Sex-Related Measures.

Page 22

i - LD Grouping  # of Significant
\ngizlr? Time gﬁ:g;:ﬁ:ts've Model Fit Item ID A Labels (Time-  Monotonicity
Specific) Violations
PROMIS Sexual ~ Baseline N =329 2_ +E5 0923 i None
Interest - Alpha=0812 X5~ 36:46.p< SEXFCNI ’
NC ProCESS 0.001
RMSEA=0138  SEXFON27 0.979 i None
CFI =0.996
WRMR=0591  spxpong? S 0920 v None
SEXFCN47/_ 0.735 i.iv None
SEXFCN5 0.121 i, in 1
3-Month N =397 2_ ++5 o042 i None
Alpha = 0.738 X5= 56.87, p< SEXFCNI
0.001 .
RMSEA=0162  SEXFON27S 0.927 i None
CFl1 =0.992
WRMR =0.881 SEXFCN37/_#§ 0.901 lii None
SEXFCN47L 0.768 lii None
SEXFCN5 -0.124 i, ii 6
12-Month N =759 2_ +<5 0030 i None
Alpha = 0.757 X5 = 100.73. p< SEXFCNI
0.001 .
RMSEA=0150  SEXFCN27S 0957 i None
CFI =0.995
WRMR=1054  gexpong? 7S 0938 ii.in None
SEXFCN4+ 0.775 i None
SEXFCN5 -0.114 i,in 30
24-Month N =928 2 5 o004 i None
Alpha = 0.772 X5= 62.42, p< SEXFCNI
0.001 .
RMSEA=0111  SEXFON27 0.959 i None
CFIl =0.996
WRMR=0881  gexpong? 78 0917 i 1
SEXFCN47/_ 0.756 lii None
SEXFCN5 -0.054 i, ii 18
PROMIS Sexual Baseline N =330 Just-identified SEXFCNI—/_%§ 0907  None None
Interest — Alpha =0.918
SexFS-Preferretl
X $EXFCNZ7/_§ 0.998 None None
SEXFCN3—/_#§ 0.908 None None
3-Month N =400 Just-identified ++s 0.945  None None
Alpha = 0.897 SEXFCNI
$EXFCN2+§ 0.933 None None
SEXFCN37/_%§ 0.885 None None
12-Month N =760 Just-identified +§ g8 None None
Alpha = 0.923 SEXFCNI
$EXFCN27L§ 0.966 None None
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\D/:P;i%i: B Time gg:t?gipctsive Model Fit Item ID A tanSe;I;O(L':'?mg #Ifl!%fn%ig%r;iifgicg/m
Specific) Violations
SExFeNg77S 0926 None None
24-Month R‘Gh%aﬁ 0,905 Just-identified SEXFCNI—/_#§ 0.912  None None
sexronz ¥ 0.964  None None
sExFoNg7 7S 0906 None None
Ellj!noclt\illolr?-Erectile Baseline Rlzhzallz 0.5%0 )(%4 =H5-73.p< ERECFCNI7L%§ 0.917  None None
e ProcEss %l(\)/?leA 0173  ERECFCN2T 0889  None None
WRMR =.0.980 Erecrena TS oo1s il None
ERECFCN4T 7% 0899 iin None
ERECECNs 77 0157 i None
ERECFCNG 0840 v None
ERECFCN7T7¥ 0820 il iV None
3-Month Rlzhzﬁ vany 224716226< EREcFoNTFS 0879 None None
%I(\)/?SlEA 0200 ERECFCN27 7 0890  None None
\?VFRI’I\:/H%T?.SB ERECFCN3 TS 0957 None
ERECFCN4T 7 0925 | None
ERECFCNS 7™ 0310 | None
ERECFCNG 0819 i None
EReCFCN7T T 0839 i None
1Mot NS g0 X14= 32032 ERECFCNIT 7S 0900 | None
OR.I(\)/?SlEA 0210  ERECFCN2T 0.886  None None
WRMB 2 1711 ERECFONs TS 0922 iiin None
ERECFCN4—/_#§ 0.935 i None
ERECFCN57L 0.151 i.iii None
ERECFCN6 0.808 iv None
ERECFCNﬁé 0.882 v None
eonth s 0881 £, caa2p<  ERECFONITTS 0902 i None
%I(\)/(I)SlEA =0.217 ERECFCNZ% 0.862 i None
WRMR 22231 ERECFeNa 778 0929 i, in None
ERECFCN4T TS 0937 i None
ERECFCN57L 0.091 iii 2
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Page 24

. i LD Grouping  # of Significant
\D/:I[];i%': B Time gg:t?gipcts've Model Fit Item 1D A Labels (Time-  Monotonicity
Specific) Violations
ERECFCN6 0.787 iv None
ERECFCN7% 0.842 iv None
PROMIS Erectile ~ Baseline N =247 lust-identified oo S 0892 None
Function - Alpha = 0.595 None
SexFS-Preferretl
ERECFCN37L%§ 0.946 None None
EREC'FCN4+%§ 0.911 None None
3-Month N =246 Just-identified , +#§ 0