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Abstract
Objectives—To present responses to sexual function items contained within the quality of life
(QOL) survey of the Gynecologic Oncology Group (GOG) LAP2 study, to investigate
associations between sexual function and other factors such as relationship quality and body
image), and to explore patterns of response in endometrial cancer patients.

Methods—Participants enrolled on the LAP2 QOL study arm completed a self-report QOL
survey, which contained sexual function items, before surgery, and at 1, 3, 6-weeks and 6-months
post surgery. Responses to sexual function questions were classified into three patterns—
responder, intermittent responder and non-responder—based on whether the sexual function items
were answered when the QOL survey was completed.

Results—Of 752 patients who completed the QOL survey, 225 completed the sexual function
items within the QOL survey, 224 responded intermittently, and 303 did not respond at all. No
significant differences of sexual function were found between the patients randomized to
laparoscopy compared to laparotomy. Among those who responded completely or intermittently,
sexual function scores declined after surgery and recovered to pre-surgery levels at 6 months.
Sexual function was positively associated with better quality of relationship (P<0.001), body
image (P<0.001), and QOL (P<0.001), and negatively associated with fear of sex (P<0.001).

Conclusion—Our findings suggest that younger patients, those who were married, and those
who had quality relationships were more likely to answer the sexual function items and have better
quality of sexual function. Factors such as age, relationship quality, body image, and pain may
place women with endometrial cancer at risk for sexual difficulties in the immediate recovery
period; however, sexual function improved by 6-months postoperatively in our cohort of early-
stage endometrial cancer patients.
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INTRODUCTION
Gynecologic cancers account for ~11% of the newly diagnosed female cancers in the US
and 18% globally.1 Uterine cancer is the most common gynecologic cancer in the US, with
an estimated 46,470 new cases in 2011.2 Comprehensive surgical staging is the standard of
care and includes the removal of the uterus and ovaries. In 1996, the Gynecologic Oncology
Group (GOG) opened a randomized, prospective clinical trial (GOG-2222, or LAP2) to
compare comprehensive surgical staging by laparotomy (open approach) versus laparoscopy
for the treatment of women with stage I to IIA uterine cancer (n=2,616).3 In 2009, the
Gynecologic Oncology Group (GOG) published the results of LAP2 regarding the
completeness of surgical staging, recurrence-free survival, complications, and quality of life
(QOL) of laparoscopy versus laparotomy as primary treatment for endometrial cancer.3,4

Laparoscopy was proven safe and feasible, and associated with a QOL advantage over
laparotomy.3,4 The advantage of laparoscopy was further established in a report by Walker
et al in 2012.5 However, sexual function items were not evaluated in either analysis.

Prevalence of sexual dysfunction in the general US population is ~40%,6–9 but in patients
with gynecologic cancers the rate can b~80%.10 Sexual morbidity is associated with poor
psychological adjustment and QOL in gynecologic cancer survivors11–14 both immediately
post-treatment 4, 14,15 and in long-term survivorship.16–18 Data on sexual dysfunction varies
greatly within the gynecologic oncology literature. Despite endometrial cancer being the
leading gynecologic malignancy, it is the least studied in this area. There have been a few
studies in these patients, but study approaches, cancer treatments, and findings have varied.
A recent prospective study found early-stage endometrial (and cervical) cancer patients
experienced major physical changes such as vaginal stenosis and diminished sexual
activity.19 However, these physical changes did not result in poorer sexual satisfaction or
desire,19 supporting earlier qualitative findings indicating post-treatment sexual satisfaction
is associated with intimacy rather than intercourse.20 Although, a recent cross-sectional
study using a validated sexual function measure indicated 89% of endometrial cancer
survivors (stage I-IIIa) had sexual dysfunction.21 It is unclear if adjuvant radiation therapy
and vaginal toxicity played a factor, as reported in other studies.22–25

This ancillary data study was designed to explore the sexual function items of early-stage
endometrial cancer patients surgically treated on LAP2. Patterns associated with participants
who did and did not respond to these items within the QOL survey will also be examined.
Primary study aims were to investigate and present responses to sexual function items over
time and determine whether antecedent variables (demographics, stage, surgical treatment
type [laparotomy vs laparoscopy]) and mediating variables (relationship quality, body
image, fear of sex, fear of recurrence) impacted sexual function in this cohort. We also
analyzed whether quality of relationships influence response to sexual function items or
scores. Additionally, we explored factors associated with response patterns and examined if
responders versus non-responders differed by demographics, relationship, extent, and/or
medical characteristics. Our study will hopefully provide guidance for the development of
interventions to enhance coping and QOL in survivorship and identify subgroups for future
intervention studies.
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METHODS
Sample

This study included newly diagnosed endometrial cancer patients consented/enrolled on
GOG's LAP2 clinical trial before surgery and followed 6 months postoperatively.3 This
protocol was IRB approved at each participating GOG institution. Participants completed
QOL self-report surveys,4 and unpublished sexual function items were examined for this
ancillary data study (Figure 1 [study schema]).

LAP2 QOL Survey
The self-report QOL survey used in LAP2 assessed primary QOL dimensions (physical
symptoms, physical role/vocational, social functioning, and psychological state) and queried
issues of: pain, time to return to work and resume activities, body image, sexual
relationships, and fear of recurrence. QOL survey data was collected at preop, 1, 3 and 6-
weeks, and 6-months. Greater details are available in published reports containing the
broader analysis.3,4 The following measures (or items) within the LAP2 QOL survey were
used in this data analysis.

Functional Assessment of Cancer Therapy Scale-General(FACT-G) - is the “core” QOL
measure with 34 items grouped into 5 subscales: physical, social/family, emotional,
functional well-being, and relationship with doctor. Most subscale items are rated on a 5-
item Likert scale, from “not at all” to “very much.” Larger scores indicate better QOL.

Wisconsin Brief Pain Inventory(BPI) - measures pain severity and its interference with daily
functioning. Pain severity is rated from “at its least” and “at its worst” on 2 items ranging
from 0–10 (“no pain” to “pain as bad as you can imagine”). Higher scores indicate greater
pain.

Fear of Relapse/Recurrence Scale- consists of 5 items measuring a patient's beliefs and
anxieties concerning their disease recurring.4 All items are rated on a 5-item Likert scale,
from “not at all” to “very much.” Larger scores indicate greater fear of recurrence.

Personal Relationships Subscale – consists of 7 items designed to assess the effect of
surgery upon aspects of patients' sexual functioning—desire, arousal, feeling sexually
attractive, partner's sexual response, pain during intercourse, and fear of sexual relations.
Items are rated on a 5-point Likert scale, from “not at all” to “very much”. Larger scores
suggest better relationships.

Personal Appearance Subscale - consists of 7 items assessing patients' concerns of physical
appearance and its relationship to other areas in their life after being surgically treated for
cancer. Items include concerns about their surgical scar, its effect upon feeling feminine,
response of their partner to the scar, and degree to which scars are a reminder of cancer
treatment rated on a 5-item Likert scale (“not at all” to “very much”). Larger scores indicate
a more positive view of appearance.

Sociodemographic Characteristics - assessed basic sociodemographic characteristics
(education, marital status, and employment) at enrollment.

Procedure
QOL survey items within personal relationship and appearance subscales were reviewed for
the ancillary study and exploratory analysis. Within these subscales, we identified different
content domains addressing: 1) sexual function; 2) quality of relationships; 3) body image;
and 4) fear of intercourse. Items were reconceptualized into domains; new constructs (and
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their items) are presented in Table 1. For purposes of this paper, reference to sexual
function, body image, quality of relationships, or fear of intercourse will refer to these
constructs.

Sexual Function Construct - consists of 4 items—3 from the personal relationship subscale
and 1 from the social well-being subscale of the FACT-G. Each item is rated from 1=“not at
all” to 5=“very much”. Score for one item was reversed. The subscale score is calculated by
adding items scores. Larger scores suggest better sexual function. Cronbach α coefficient of
0.67 at preop and 0.74 at 6 months demonstrate acceptable internal consistency.

Body Image Construct - consists of 4 items from the personal appearance subscale and 1
item from the personal relationship subscale. Each item is rated from 1=“not at all” to
5=“very much”. The subscale is calculated by adding the item scores. Larger score indicates
more positive body image. Cronbach α coefficient of 0.75 at preop and 0.76 at 6 months
demonstrates acceptable internal consistency.

Relationship Quality Construct - includes 1 item from FACT-G social well-being subscale
and 2 items from personal relationship subscale. Each item is based on the following scale:
1=“not at all” to 5=“very much,” and total score is calculated by adding the items. A larger
score indicates a higher relationship quality. Cronbach α coefficient of 0.67 at preop and
0.54 at 6 months demonstrates marginal internal consistency.

Fear of Sex Construct - is evaluated with 1 item (“I am afraid to have sex”) from the
personal relationship subscale and scored as 1=“not at all” to 5=“very much.” A larger score
indicates greater fear of sex.

Statistical analysis
Data analysis for this paper presents the unpublished findings from the sexual function items
and conducts an exploratory on all LAP2 QOL participants to examine response patterns for
the sexual function items, as defined below.

Response Patterns—Less than half of the QOL survey participants responded to sexual
function questions during QOL assessment and response patterns also varied by assessment
times. To identify potential characteristics or factors associated with compliance in
answering sexual function items, we defined response patterns into three classes: 1)
participants who always completed the sexual function items whenever a QOL assessment
was completed—“responders”; 2) participants who never responded to sexual function items
—“non-responders”; and 3) participants who completed sexual function items at one time
point but not another—“intermittent responders” (Figure 2).

Associations between responsiveness to sexual function items and participants
characteristics was examined with a generalized linear model assuming multinomial
probability distribution for response patterns. Percentage of scaled categories scored by each
construct item were examined and summarized for sexual function item responders. Item
scores are an ordinal variable, and a generalized estimating equations approach was applied
to test the treatment difference over time between the randomized groups and use
cumulative logit as the link function. Interaction effect between treatment assignment and
assessment time points was calculated after adjustment for baseline item score; however, the
actual overall type I error could be larger than estimated due to the multiple testing
conducted in the study. Association of sexual function score with quality of relationship,
body image, fear of sex, QOL(FACT-G), fear of recurrence, and pain severity (BPI) was
explored using a linear mixed model to account for correlations among the longitudinal
measurements, with adjustment for age, marital status, assessment times, and treatment
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assignment. Covariance of repeated measures among the same subject is assumed
unstructured due to unequal spaced time points. The `empirical' variance is used in
estimating precision of parameter estimates. Internal consistency of the new constructs were
assessed with standardized Cronbach's coefficient alpha.

RESULTS
Eight hundred two eligible patients were enrolled on the LAP2 QOL component, of which
50 later declined. Of the 752 patients who participated, 361(48%) completed before-surgery
self-report items addressing sexual function included within the QOL study survey,
297(40%) at 1 week post-surgery, 274(36%) at 3 weeks, 290(39%) at 6 weeks, and
306(41%) at 6 months postoperatively (Figure 1). Less than half (48% preop; 41% at 6
months) completed sexual function questions; therefore, caution should be taken in
interpreting the results since it may only reflect a subset of the study sample.

Sexual Function Responders
Sexual function was explored among responders (including intermittent responders) and
presented in Table 2. No statistical differences (p=0.08) between the open versus
laparoscopic groups were detected in terms of postoperative sexual function scores after
adjustment for baseline scores. During the QOL assessments, nearly 80% of the responders
stated `sexual active during the past year'. After adjusting for the baseline scores, the
patients in both groups reported the similar sexual function scores (p=0.09) regardless of the
surgical procedures they had taken.

Among all of the patients who responded (both treatment arms), sexual function declined
after surgery but recovered to preoperative levels by 6 months (see Table 3), Fear of sex
increased in the immediate recovery period (1 week, x=2.4; 3 weeks, x=2.1) but declined by
6 months postoperatively (x=0.6).

The percentages of scaled categories reported for `body image' and `quality of relationship'
items are summarized for responders to sexual functioning items and presented in Table 4.
Differences were detected between the laparotomy and laparoscopy groups in those who
completed sexual function items for physical appearance and/or femininity items. In sexual
function responders, more laparoscopy patients indicated physical appearance as more
important compared to laparotomy patients. Laparoscopy patients also had higher scores of
satisfaction with stomach appearance (p=0.003) , overall appearance (p=0.002) , and in
feeling like a woman (p<0.001) although the improvement over time was noted in both
groups.

The quality of relationship, body image, fear of sex, QOL(FACT-G), fear of recurrence, and
pain severity(BPI) reported by the responders to sexual functioning questions were also
explored using a linear mixed model, with adjustment for age, marital status, assessment
time points, and treatment assignment. The fitted mixed model suggests that sexual function
are positively associated with better quality of relationship (p<0.001), body image
(p<0.001) , or QOL as measured with FACT-G (p<0.001) , and, negatively with the fear of
sex (p<0.001).

Exploratory Analysis of Response Patterns
693 out of 752 QOL participants answered the FACT-G item “Have you been sexually
active during the past year?” within the QOL survey. At preoperative assessment, 39%
(n=267) reported being sexually active and the majority were married (85%, n=220) or
under 69 years of age. Sexually active women were more likely to respond to sexual
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function items (95%, n=253);cart however, 39% (n=166) of sexually inactive women did
respond (including intermittent) to sexual function items.

Based on response pattern definitions to sexual function items, 225 patients responded to
sexual function items whenever they completed the QOL assessments (responder), 224
responded intermittently to sexual function items (intermittent responder), and 303 never
answered sexual function items despite responding to other QOL questions (non-
responders). Group characteristics are presented in Table 5. Younger (P<0.001) or married
(P<0.001) patients were more likely to respond. Responders (including intermittent) also
indicated feeling more close to their partners (P<0.001) than non-responders. No significant
differences were noted between response patterns by treatment (laparotomy vs laparoscopy),
race, disease stage, or education.

DISCUSSION
This ancillary data analysis examined specific items of sexual difficulties in endometrial
cancer patients enrolled in LAP2 and potential factors contributing to response patterns to
these items. By reconceptualizing the QOL data by content domains we were able to
develop constructs of sexual function, quality of relationships, body image, and fear of sex,
and closely examine response patterns (non-responders, intermittent responders, and
responders) not explained within this sample.

In responders to sexual function items within the LAP2 QOL survey, sexual difficulties
were associated with greater fear of sex and a poorer quality of relationship. Women
experiencing vaginal discomfort may develop fear of sex due to pain, particularly if open
communication is lacking in one's relationship. However, discussing sexual changes or
difficulties can be challenging as misperceptions have been noted among couples. A recent
study found female cancer survivors experienced greater vaginal changes and dryness than
what was perceived by their partners.26 In our sample, more responders (including
intermittent responders) felt very close to their partners, highlighting that connection (or
quality) may be essential in coping with sexual difficulties. Of note, ~30% of non-
responders did not provide feedback about their partner; therefore, it is hard to differentiate
whether the lack of response to sexual function items was associated with a poor quality
relationship or whether it was more of a reflection of being without a partner. Our findings
also suggest age, body image, and relationship quality and pain may place women surgically
treated for endometrial cancer at higher risk for sexual difficulties. Psychological and sexual
morbidity connected with gynecologic cancer12,13 both in the immediate post-treatment
period4,14,16 and in long-term survivorship.7,18 has been described in the literature. Despite
the noted difficulties within our sample, improvement in sexual function and decreased fear
of sex was seen by 6 months post surgery in those who responded to sexual function items.

Our assumption that the lack of a sexual partner might have contributed to decreased
compliance to sexual function survey items was consistent with the findings. Over two-
thirds (70%) of the non-responders were single, widowed or divorced, so many women may
have felt these items were not applicable to them. Future studies should include screener
items to elicit this information clearly so assumptions or post-hoc analyses do not have to be
made. Age was also an important factor in whether women completed the sexual function
items or were sexually active. The importance of sexuality has been noted to vary among
women with a gynecologic cancer history. Some studies report rates of sexual activity from
10–50% in older ovarian cancer patients,10,27 whereas rates of 77–81% have been reported
in younger cohorts of gynecologic cancer patients.15,28 Sexual inactivity may also be related
to the physical health of a partner27,29 or contingent upon the quality of the relationship.26
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Interestingly, despite being sexually inactive, 39% of patients provided answers to sexual
function items.

Although no significant differences were noted between the groups, these results suggest
that minimally invasive surgery may not differ from laparotomy regarding resumption of or
improvements in sexual function postoperatively. However, laparoscopic patients were more
satisfied with their appearance and femininity overall. Both groups, however, demonstrated
improvement in these areas over their recovery process, which could reflect adjustment to
their cancer experience with improvement in function, the establishment of a “new norm,”
or experiencing a response shift, defined as a reprioritization of life goals as one adapts to a
new health status.30 Of note, fear of cancer also followed the same pattern.

We recognize the limitations of this study, which conducted a post-hoc analysis with a small
sample of participants who provided responses to sexual function items. The sexual
functioning items were included in the design of the LAP2 study, however, they were not
evaluated in the final analysis due to the insufficient compliance to these items. Although
the low compliance didn't warrant the evaluation on the effect of surgical techniques on
sexual functioning, the information provided by responders are still valuable and might
reveal some insights on the sexual functioning that are worthy to look into in future
research. This exploratory analysis, therefore, is reflective of only a subset (<50%) of the
entire QOL study sample; and conclusive statements based on the results and P values
should be reached cautiously. Regardless, our study reinforces the importance of not making
assumptions about missing data or lack of responses as a proxy for sexual activity/function
and provides insight for formulating future study designs and resources for gynecologic
cancer patients. Women with a poorer body image or greater fear of sex appeared to be at
higher risk of sexual dysfunction and could benefit from psychosocial support.
Psychoeducational interventions have been shown to have a positive effect on sexual
function, satisfaction, and overall well-being.31 Simple screener questions and/or
preoperative counseling could also positively impact patient outcomes of sexual function
and QOL by preparation or early identification of difficulties. Women struggling with the
quality of their relationships preoperatively could be at risk for sexual morbidity following
surgical intervention and would be an ideal target for development of a future couple
interventions.

As more women survive cancer due to medical advancement, so too should the field
continue to move forward with strategies for enhanced QOL. Sexual function is important to
many female cancer patients/survivors, yet without an accurate understanding or assessment
of risk factors, progress cannot be made in improving outcomes and treating these issues.
Future studies should incorporate appropriate questions to accurately screen participants,
and for appropriate interpretation of sexual activity rates. Prospective clinical trials are
needed and should include comprehensive empirical measures of sexual function, such as
PROMIS-SxF (Patient-Reported Outcomes Measurement Information System-Sexual
Function), in addition to items to identify possible response shifts when examining the
impact of other cancer treatments.
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Figure 1.
LAP2 Quality of Life (QOL) Study Schema
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Figure 2.
Response Pattern
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Table 1

Reconceptualized Constructs

Construct QOL subscale

Sexual Function

 1) I am interested in having sex Personal Relationship Subscales

 2) I am able to become sexually aroused Personal Relationship Subscales

 3) I have pain in my vagina during sex Personal Relationship Subscales

 4) I am satisfied with my sex life FACT-G

Body Image

 1) My physical appearance is important to me Personal Appearance Subscale

 2) I am satisfied with the way my stomach area looks Personal Appearance Subscale

 3) I am satisfied with the way my body looks overall Personal Appearance Subscale

 4) I am able to feel like a woman Personal Appearance Subscale

 5) I feel sexually attractive Personal Relationship Subscale

Quality of Relationships

 1) I feel close to my partner FACT-G

 2) I am able to express affection to my partner Personal Relationship Subscale

 3) My partner is able to express affection to me Personal Relationship Subscale

Fear of Sex

 1) I am afraid to have sex Personal Relationship Subscale

FACT-G, Functional Assessment of Cancer Therapy Scale-General
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