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Abstract

Background: Although most survivors of breast cancer report substantial sexual concerns following treatment, few receive
support for these concerns. Delivering sexual health care to survivors of breast cancer viathe internet could overcome many of
the barriers to in-person treatment. Even when delivered remotely, survivor time constraints remain a leading barrier to sexual
health intervention uptake.

Objective: Guided by the multiphase optimization strategy methodological framework, the primary objective of this study is
to identify the most efficient internet-delivered sexual health intervention package that is expected to provide survivors of breast
cancer the greatest benefit with the fewest (and least-intensive) intervention components. This study aims to determine how
intervention components work (mediators) and for whom they work best (moderators).

Methods: Partnered, posttreatment adult female survivors of breast cancer (N=320) experiencing at least 1 bothersome sexual
symptom (ie, pain with sex, vaginal dryness, low sexual desire, and difficulty with orgasm) related to their breast cancer treatment
will be enrolled. Clinic-based recruitment will be conducted viathe Wake Forest National Cancer I nstitute Community Oncology
Research Program (NCORP) Research Base. Participants will be randomly assigned to 1 of 16 combinations of four intervention
components with two levels each in thisfactorial trial: (1) psychoeducation about cancer-related sexual morbidity (receive either
enhanced vs standard versions); (2) communication skills training for discussing concerns with health care providers (received
vs not received); (3) communication skills training for discussing concerns with a partner (received vs not received); and (4)
intimacy promotion skills training (received vs not received). Cores will be fully automated and implemented using a robust
internet intervention platform with highly engaging elements such as animation, video, and automated email prompts. Survivors
will complete web-based assessments at baseline (prerandomization time point) and again at 12 and 24 weeks later. The primary
study aim will be achieved through a decision-making process based on systematically evaluating the main and interaction effects
of components on sexual distress (Female Sexual Distress Scale-Desire, Arousal, Orgasm) and sexual functioning (Female Sexual
Function Index) using ageneralized linear model approach to ANOVA with effect coding. Mediation analyses will be conducted
through a structural equation modeling approach, and moderation analyses will be conducted by extending the generalized linear
model to include interaction effects.

Results: This protocol has been reviewed and approved by the National Cancer Institute Central Institutional Review Board.
Data collection is planned to begin in March 2024 and conclude in 2027.
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Conclusions:
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By identifying the combination of the fewest and least-intensive intervention components likely to provide

survivors of breast cancer the greatest sexual health benefit, this study will result in thefirst internet intervention that is optimized
for maximum impact on the undertreated, prevalent, and distressing problem of breast cancer—related sexua morbidity.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2024;13:€57781) doi: 10.2196/57781

Clinical Trials.gov NCT06216574; https://clinicaltrials.gov/study/NCT06216574
PRR1-10.2196/57781
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Introduction

Background

Breast cancer and its treatment can cause physical (eg, loss of
body part and vaginal dryness), psychological (eg, stress and
body dissatisfaction), and relational concerns (eg, restricted
communication and relationa discord) that can lead to problems
with sexual distress and dysfunction [1,2]. Therefore,
approximately 70% of survivorsof breast cancer report clinically
relevant symptoms of sexual distress and dysfunction [2-5],
which they rank among their most distressing cancer-related
problems [6,7]. These sexual concerns are particularly severe
among women who were premenopausal at diagnosis, as
treatments can induce menopause with more severe symptoms
[8-10]; take adjuvant endocrine therapy (AET; tamoxifen or
aromatase inhibitors) as it blocks estrogen [11-13]; have
comorbid depression and anxiety [14-16]; and have newer
relationships or are generally more dissatisfied in their
relationship [5,17-19]. Unlike psychologica or informational
needsthat tend to remit naturally, survivors unmet sexua health
needs increase over time [20]. Given the prevalence and
profound impacts of cancer on sexua health, oncology care
standards recommend that all survivors receive information,
assessment, and carefor sexual symptoms[21,22]. Despite these
recommendations, <1 in 3 survivorsof breast cancer recall ever
discussing sexual health with their cancer careteam [23]. Thus,
thereisan urgent need to develop highly scalable interventions
to support survivors' sexua health.

Commonly cited reasons for the lack of comprehensive sexual
health care within oncology include limited access to specialty
services, provider and patient discomfort in discussing sexual
health, and appointment time constraints [24,25]. Delivering
fully automated care via the internet can help aleviate these
barriers to care by providing evidence-based education and
behavioral strategies privately and on demand, anywhere an
internet connection exists[26-28]. Comprehensive sexua health
interventions have been demonstrated as effective when
delivered remotely; however, the substantial time requirements
of these multicomponent programs have been aleading barrier
to enrolling and retaining survivorsin care[28-30]. Maximizing
the population-wide impact of sexual health interventions for
survivors of breast cancer will require minimizing intervention
requirements, without compromising the overall intervention
efficacy. More efficient interventions may attract and retain
more survivors to benefit from care.
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A major gap in theliterature regarding the efficacy of individual
sexual health components has limited the devel opment of more
efficient sexual health treatmentsfor survivors of breast cancer
[29]. Because of the complex biopsychosocia nature of sexual
health, interventions to improve sexual health after cancer
typically include multiple therapeutic components. Leading
clinical oncology organizations recommend that women are
educated about the effects of cancer on their sexual response
cycle, as well as interventions to improve intimacy and
relationship concerns [21,31]. Communication skills training
is critical to help survivors overcome the barriers of stigmato
advocatefor their sexual health needs[1]. Becauseinterventions
tested in this area to date have tended to test multiple
components packaged together and in differing combinations
across trials, it has been impossible to differentiate which
components work, establish why those components work, or
identify for whom different components work best. Addressing
these gapswill help promote the devel opment of more efficient,
effective, and personalized interventions.

Objectives

The overarching goal of our research is to develop a highly
scalable and efficient breast cancer—related sexual health
intervention with astrong potential for population-wideimpact.
Toward that goal, the primary aim of thistrial isto identify the
combination of the fewest intervention components likely to
provide survivors of breast cancer with the greatest sexua health
benefit. Intervention components to be tested are (1) level of
education about the influence of breast cancer on sexual health,
(2) communication skillstraining for discussing sexual concerns
with one’s health care team, (3) communication skills training
for discussing sexual concernswith on€e's intimate partner, and
(4) intimacy promotion skillstraining. These components, which
addressthe complex biopsychosocial nature of sexual concerns
after breast cancer, were selected based on the research team’s
prior qualitative and intervention devel opment research [ 32,33]
and are consistent with survivorship care guidelines [21,22].
Thisaim will be achieved through eval uating theimpact of each
component, alone and in combination, on survivors sexual
distress and functioning.

This trial will aso evaluate the clinical mechanisms of the
intervention components and whether different groups of
survivors may need different combinations of intervention
components. We hypothesize that the intervention components
will influence sexual morbidity via mediators selected based
on social cognitive theory [34], specifically, through increased

JMIR Res Protoc 2024 | vol. 13 | €57781 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/57781
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

knowledge about sexual concerns and self-efficacy to discuss
them, as well as emotiona intimacy with one’'s partner (see
Figure 1 for the trial conceptual model). We also hypothesize
that a priori moderators, selected according to clinical and
psychosocia characteristicsknown to influence sexua morbidity
in survivors of breast cancer, will influence the components

Figure 1. Study conceptual model. AET: adjuvant endocrine therapy.
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efficacy. Achieving these research objectives will improve
cancer survivorship care by establishing the first internet
intervention for breast cancer—related sexual morbidity that has
been optimized for maximum impact, aswell as clarifying how
intervention components work and for whom they work best.
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Methods

Ethical Consider ations

The study protocol has been reviewed and approved by the
National Cancer Institute (NCI) Central Institutional Review
Board (CIRB; WF-2202 initialy approved on December 1,
2023). Study modifications will be reviewed and approved by
the NCI CIRB. Participating study sites and their local
institutional review boardswill be notified of any modifications.
Deidentified data sets used in primary publications will be
transferred to the Nationa Clinical Trials Network and NCI
Community Oncology Research Program (NCORP) Data
Archivein accordance with the agreement between Wake Forest
(WF) NCORP Research Base (RB) and NCI. The internet
intervention platform hosting the Sexual Health and Intimacy
Enhancement (SHINE) intervention is managed by the
University of Virginia (UVA) and was designed to support
projectsthat contain protected health information that are subject
to compliance with federal and state regul ations. Accessto data
will be in accordance with the Health Care Financing
Administration’s Internet Security Policy and the Heath
Insurance Portability and Accountability (HIPAA) Act of 1996.
The database servers and web servers are backed up daily and
are protected from threats by regular maintenance and the
application of hotfix and security patches when released.
Security policies are in place with UVA to ensure that access
to database repositories and web application server environments
islimited. On completion of the trial, summary results will be
submitted to ClinicalTrials.gov in accordance with National
Ingtitutes of Health (NIH) policies [35]. No participant
identifierswill be published.
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During the informed consent process, potential participantsare
informed that this study ams to determine whether an
internet-delivered program can help survivors of breast cancer
manage cancer-related sexual concerns. Under a waiver of
documentation of consent, participantswill provide either signed
informed consent or verbal informed consent that isdocumented
by the enrolling research staff member. The NCI
CIRB—approved informed consent form will be made available
open-access with other study materials. Participantswill receive
a US $50 e-gift card for completing the 12-week assessment
and aUS $75 e-gift card for compl eting the 24-week assessment.
On request at the end of the 24-week assessment, participants
will be provided access to all the SHINE program components
through the end of the grant period.

Trial Design

This factorial trial will enroll 320 adult survivors of breast
cancer with sexual concernsto test the effects of 4 sexual health
intervention components. The primary trial objective is to
determine the optima breast cancer—related sexual health
intervention package. The secondary objective is to examine
mediators and moderators of intervention component efficacy,
and we will also explore survivors' intervention engagement
and acceptability. This manuscript reports the protocol for the
WF-2202 SHINE trial following recommendations from the
2013 SPIRIT (Standard Protocol 1tems: Recommendations for
Interventional Trials) [36,37]; Table 1 providesthe World Health
Organization trial registration data set. The study protocol was
revised following the NIH peer review process (see Multimedia
Appendix 1 for reviews).
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Table 1. World Health Organization trial registration data set.
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Data category

Information

Primary registry and trial identifying number
Date of registration in primary registry

Secondary identifying numbers

Sources of monetary or material support

Primary sponsor

Secondary sponsors

Contact for public queries and scientific queries

Public title

Scientific title

Countries of recruitment
Health conditions or problems studied

Interventions

ClinicalTrials.gov identifier: NCT06216574
January 10, 2024

R37CA269776—National Institutes of Health grant;

WF%-2202—WF NCIP Community Oncology Research Program
Research Base protocol;

NCI-2023-06866—NCI Clinical Trials Reporting Program reg-
istry identifier

NCI (grant UG1CA 189824 [multiple principal investigators GJL
and KEW] and R37CA269776 [principal investigator KM S])

TheNCI provided areview of the study design. The NCI CIRB®

serves asthe single | RBY for thistrial. The NCI will review
publications before their submission.

University of Virginia

Sponsors (primary and secondary) have no significant rolein
the design of this study and will not have any role during its ex-
ecution, analyses, interpretation of the data, or decision to submit
the results.

WEF University Health Sciences; Fox Chase Cancer Center

KMS, PhD, Center for Behavioral Health and Technology, UVA,
Charlottesville, Virginia (corresponding author)

SHINES study

WF-2202 Optimizing psychosocial intervention for breast can-
cer—related sexua morbidity

The United States
Breast cancer; sexua dysfunction

SHINE components (see Multimedia Appendix 2 for intervention

details):

o  Sexua Hedlth Essentials: receive either enhanced or stan-
dard versions of the Core

« Health Care Discussions: receive the Core or not

o Partner Conversations: receive the Core or not

« Intimacy Insights: receive the Core or not
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Data category

Information

Inclusion criteria

Exclusion criteria

Study type

o Agesédigiblefor study: 218 years

o  Sexesdligiblefor study: female only
«  Accepts hedlthy volunteers: no

«  From medical record review:

«  History of stage O-11l breast cancer diagnosis. History of
nonbreast malignancies are permitted.

« =12 weeksfollowinglast primary cancer treatment. For this
protocol, primary cancer treatments are defined as
chemotherapy, cytotoxic antibody-drug conjugates, check-
point inhibitors, radiation, and surgical proceduresintended

to remove malignant tissue. Ongoing A erf (eg, tamoxifen,
aromatase inhihitors), adjuvant CDK9 4/6-inhibitors (eg,

abemaciclib), HER2"-based monoclona anti body therapy
(eg, trastuzumab, pertuzumab), HER2 targeted tyrosineki-
nase inhibitors (eg, neratinib), and pending breast recon-
structive surgery are allowed.

«  Aged>18 yearsat the time of study enrollment

o From self-reported web-based screener

»  Cisgender female (ie, assigned female at birth, female gen-
der identity)

o Currently in an intimate relationship with an individual of
any sex and gender identity

«  Endorsebeing at least “somewhat” bothered by >1 of the
following during the last 30 days: (lack of) interest in sexual
activity, vaginal dryness, pain during sexual activity, or
(lack of) ability to orgasm, as reported on the Patient-Re-
ported Outcomes M easurement I nformation System SexFS
Bother Regarding Sexual Function screener [38]

»  Endorsethat >1 of the bothersome sexual symptoms (from
above criterion) isrelated to their breast cancer

» Hasaworking email address (or willing to create one) and
receive emails from the study

o  From medical record review

«  Planned cancer treatment for residual, progressive, or recur-
rent disease within the 24 weeks following enrollment (de-
fined as chemotherapy, cytotoxic antibody-drug conjugates,
checkpoint inhibitors, radiation, and surgical procedures
intended to remove malignant tissue).

«  Ongoing AET (eg, tamoxifen, aromatase inhibitors), adju-
vant CDK 4/6-inhibitors (eg, abemaciclib), HER2-based
monoclonal antibody therapy (eg, trastuzumab, pertuzum-
ab), HER2 targeted tyrosine kinaseinhibitors (eg, neratinib),
and pending breast reconstructive surgery are allowed.

o From self-reported web-based screener

«  Cannot read and comprehend English as indicated by not
completing the self-reported screening questionnaire inde-
pendently

« Noreliable accessto the internet (eg, by home broadband,
public network, personal data plan) by compurter, tablet,
smartphone, etc and is not willing to participatein the tablet
lending program for this study

o Recent serious mental illness, as defined by reporting an
inpatient psychiatric hospitalization within the past 12
months

o Currently participating in couple, marital, or sex therapy

o Currently pregnant

« Interventional alocation: randomized

« Masking: investigator, outcomes assessor
*  Assignment: factorial (24)

«  Primary purpose: supportive care
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Data category

Information

Date of first enrollment
Target sample size
Recruitment status

Primary outcome

Key secondary outcomes

Ethicsreview

Additional SPIRIT! information
Confidentiality

Protocol version

Nonapplicable items

« Anticipated in March 2024
« 320

«  Pending (as of manuscript submission)

*  FSDS-DAO': change from baseline to 24-week assessment

« FSDS-DAO: 12-week assessment
«  Female Sexua Function Index: 12- and 24-week assessments

« NCI CIRB serves asthe single IRB for thistrial. Protocol WF-
2202 received initial approval as of December 1, 2023.

«  Thestudy protocol will be reviewed and approved by the local
IRB of each participating recruitment site. Participants will re-
celve contact information from the local IRB for inquiries.

»  Datacollected through self-report and medical record extraction

is collected and maintained through REDCapk, aHIPAA'-com-
pliant web-based data management tool. Participants’ data are
saved with a unique participant identifier code; personally iden-
tifying information is saved separately. SHINE program use data
are collected through the research team’s HIPAA-compliant in-
ternet intervention platform. No participant-identifying informa-
tion will be shared outside the research team. Data are protected
with a certificate of confidentiality

« Version 01.04.2024; issue date: approved February 2, 2024;
protocol anendment number: amendment 1; authors: KMS, Julie
Turner

«  Composition of the coordinating center and trial steering com-
mittee; criteriafor discontinuing or modifying allocated interven-
tions; procedure for unblinding if needed; interim analyses; ad-
ditiona consent provisions for collection and use of participant
data and biological specimens; provisions for posttrial care; as-
signment of writing committees; plansfor collection, laboratory
evaluation and storage of biological specimens for genetic or
molecular analysisin thistrial or future use

AWF: Wake Forest.

BNCI: National Cancer Institute.

CIRB: Central Institutional Review Board.

94IRB: institutional review board.

®SHINE: Sexual Health and Intimacy Enhancement.

AET: adjuvant endocrine therapy.

9CDK: cyclin-dependent kinase.

PHER2: human epidermal growth factor receptor 2.

IFSDS-DAO: Female Sexual Distress Scale-Desire, Arousal, Orgasm.

ISPIRIT: Standard Protacol Items: Recommendations for Interventional Trials.

kREDCap: Research Electronic Data Capture.
'HIPAA: Health Insurance Portability and Accountability Act.

Our study aims will be achieved via afactoria trial within the
optimization phase of the multiphase optimization strategy
(MOST) framework. The MOST methodological framework
directly addresses our goal of optimizing a multicomponent
intervention to improve sexual health after breast cancer [39,40].
In an optimization trial, the effects of intervention components

https://www.researchprotocols.org/2024/1/e57781

are tested independently and in combination, which allows the
identification of an efficient intervention package that only
includes components shown to improve survivors' sexual health.
Components may a so be evaluated to determine whether effects
vary systematically across survivors, guiding future treatment
tailoring. These insights directly address major research gaps
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regarding how sexual health intervention componentswork and
for which survivors they work best [29].

Inthisfactorial trial, participantswill be randomized to 1 of 16
conditions in a factoria design involving 4 intervention

components, each with 2 levels (2% Figure 2). Participants may
continue to receive standard care during thetria. The trial will
be conducted via the WF NCORP RB, which has 42 affiliated
health system sites, each with its own research infrastructure
and dedicated research staff to identify, screen, consent, and
enroll survivors for this trial. Only 10% of the affiliated sites

Shaffer et &

are connected with an academic medical center, and 25% of
sites are safety-net hospitals, serving patient populations that
are commonly neglected in intervention development research
[41]. Theuse of thisoncology practice—based research network
is important because it will both enhance the generalizability
of results to diverse survivors treated in community settings
and encourage the eventua trandation of the optimized
intervention into clinical practice. As required by the NCORP
trials, the NCI CIRB serves astheinstitutional review board of
record for thistrial.

Figure 2. Study conditions. Pt: participants, SHINE: Sexual Health and Intimacy Enhancement.

SHINE intervention components
Conditions BTV UEIREE] [N CE N OE Partner Intimacy LY
Essentials Discussions Conversations Insights

1 Enhanced Yes Yes Yes 20
2 Enhanced Yes Yes No 20
3 Enhanced Yes No Yes 20
4 Enhanced Yes No No 20
5 Enhanced No Yes Yes 20
6 Enhanced No Yes No 20
7 Enhanced No No Yes 20
8 Enhanced No No No 20
9 Standard Yes Yes Yes 20
10 Standard Yes Yes No 20
11 Standard Yes No Yes 20
12 Standard Yes No No 20
13 Standard No Yes Yes 20
14 Standard No Yes No 20
15 Standard No No Yes 20
16 Standard No No No 20

Participants

Thistrial will enroll 320 survivors of breast cancer meeting the
following inclusion criteria (see Table 1 for details): (1) history
of stageOto Il breast cancer diagnosis (history of other cancer
diagnosesis permitted); (2) 212 weeksfrom last primary cancer
treatment (eg, chemotherapy, surgery, or radiation therapy); (3)
>18 years of age; (4) cisgender female; (5) in an intimate
relationship with a person of any sex and gender; (6 and 7)
endorse at least 1 bothersome sexual symptom that they attribute
totheir breast cancer; and (8) willing to receive emailsfrom the
study. Survivors will be excluded if they (1) have cancer
treatment planned within the study period; (2) cannot read
English; (3) do not have reliable internet access (and are not
willing to participate in a study tablet loan program); (4) have
had arecent episode of serious mental illness; (5) arein current
couple, marital, or sex therapy; or (6) are currently pregnant.
These eligibility criteria are in keeping with our prior breast
cancer—elated sexual health intervention research (eg, [42])

https://www.researchprotocols.org/2024/1/e57781
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and support the evaluation of isolated intervention effects with
less risk of contamination or confounding from other
interventions or treatments.

Procedures

All study procedures, namely, recruitment, consenting,
assessment, and intervention, can be completed remotely (eg,
via the internet; see Figure 3 for a schematic of procedures).
Potential participants medical records will be screened by
research staff at the participating NCORP sites; this process
may be initiated by the staff at the site or by a potentially
interested participant contacting the site after learning of the
trial viasocial media, other advertisement, or the NCI Clinical
Trials page [43] (Figure 3, steps 0-1). Individuals who meet
medical eligibility criteriawill be contacted (step 2); those who
areinterested will complete aself-reported web-based screener
regarding theremaining digibility criteria(step 3). This screener
will be completed through REDCap (Research Electronic Data
Capture; Vanderbilt University), aHIPAA-compliant, web-based
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survey and research management platform. Individuals not
meeting the eligibility criteria will be notified that they are
ingligible for the trial, while those who are digible will be
contacted by the NCORP site staff to answer any remaining

Shaffer et &

questions about the trial and obtain informed consent (step 4).
Participants who do not have reliable accessto the internet via
computer, smartphone, or tablet will be offered a cellular
data—enabled tablet to use for the full 24-week study period.

Figure 3. Study procedures. NCI: National Cancer Institute; NCORP: National Cancer Institute Community Oncology Research Program.

Step Advertisement: Social media, NCI
) Clinical Trials website
Interested survivors ma y contact
site staff to initiate screening
Y
NCORP site screens potential
1 participant medical record for eligibility
Potentially eﬁgl;ib!e survivors
2 Letter Email In-clinic
( * J
3 Potential participant completes
web-based self-reported screener
)|
14 A
4 Eligible: Consented Ineligible: Exit
5 Web-based baseline assessment
6 Random assignment
Access to assigned
7 intervention components
8 Web-based 12-week assessment
9 Web-based 24-week assessment

After enrollment, participants will be invited to complete the
web-based baseline assessment via REDCap (step 5). On
completion of the baseline assessment, participants will be
automatically randomized to 1 of the 16 study conditions via

https://www.researchprotocols.org/2024/1/e57781
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REDCap (step 6). Block randomization will be used to help
maintain balance across conditions, with varying block sizes of
16, 32, and 48 [44,45]. A participant’s randomized condition
will not be revealed to the local NCORP study staff; only the

JMIR Res Protoc 2024 | vol. 13 | €57781 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

UVA research coordinator (who implements participants
conditionsin the SHINE intervention system) and aWF NCORP
RB data manager will have access to participants randomized
condition information. Participants cannot be blinded to their
condition. Participants will receive a welcome email directing
them to set a password and log into their SHINE program (ie,
the set of components assigned to them in their randomized
condition; step 7).

After baseline, participants will be asked to complete their
SHINE program within the following 12 weeks and to complete
follow-up assessments through REDCap at 12 and 24 weeks
(steps 8 and 9). A protocol of stepped reminder emails via
REDCap and contacts by NCORP site research staff will
encourage participants to complete all study assessments.

Intervention

Intervention components are delivered fully automated as a
Core, or lesson, of content. Components (and component levels)
to betested are (1) education about the influence of breast cancer
on sexual health, either with limited information in a static web
page format in the Sexual Health Essentials-Standard Core or
more comprehensive information through an interactive web
program in the Sexual Health Essentials-Enhanced Core; (2)
communication skills training for discussing sexual concerns
with one's hedlth care team in the Health Care Discussions
Core; (3) communication skills training for discussing sexual
concerns with one's intimate partner in the Partner
Conversations Core; and (4) intimacy promotion skillstraining
in the Intimacy Insights Core. All participantswill receive 1 of
2 Sexual Hedlth Essentials Cores (ie, standard [component
level=low] or enhanced [component level=high]) given that
survivorship care guidelines recommend that all survivors
receive education about the influence of cancer treatment on
sexual health [21]. For the 3 remaining components, participants
will either receive the Core (component level=on) or not receive
the Core (component level=off; see Figure 2 for factorial design
and Multimedia Appendix 2 for additional Core details).

The Sexua Hedth EssentialsEnhanced, Hedlth Care
Discussions, Partner Conversations, and | ntimacy Enhancement
Coreseach deliver content as stand-al one, web-based programs.
These Cores were developed following the Model for Internet
Interventions [46] and user-centered design practices to be
highly engaging, using interactive elements, audiovisuals, and
tailoring. Cores were developed with a team of software
engineers and consultants in user interface, user experience,
and instructional design. Core content was refined through

https://www.researchprotocols.org/2024/1/e57781

Shaffer et &

iterative feedback from survivors of breast cancer. The Sexual
Health Essentials-Standard Core provides education via a
traditional web page with no tailoring or interactive elements.

Corestake about 20-45 minutesto complete, which participants
may do at their convenience and own pace (ie, Cores do not
need to be completed in 1 sitting). Participants must complete
their Sexual Health Essentials Core (enhanced or standard)
before any remaining Cores in their randomized condition are
made available. These remaining Cores may be completed in
any order. Completed Cores may be revisited and reviewed as
often as desired. While technical support is available from the
UVA research coordinator, no clinical support will be provided.
All Cores were written to an eighth-grade reading level
(Flesch-Kincaid Grade Level) [47] or lower.

Participants will access their SHINE program via a
password-protected website by computer, tablet, or smartphone.
Participantswill be monitored by the UVA research coordinator
to ensure that they set up a password and can successfully log
into the program. The goal of this monitoring is to ensure that
the participants can access the intervention. Participants who
do not complete their first log-in within a day of receiving the
welcome email will receive daily automated reminder emails
from the program. If the participant still has not logged in after
3 automated reminder emails, contactswill escalateto reminders
by phone call and personal email by the UVA research
coordinator and then by the local NCORP site research staff.

There are also automated email prompts to support participant
engagement with the SHINE program after participants have
successfully logged into the program. Participants who do not
initiate Cores within 3 days of initial access will receive a
reminder prompt. All participantswill receive weekly progress
emails regarding their progress through each of their assigned
Cores. After participants complete their assigned SHINE
program, email prompts will remind them that they may
continueto accesstheir SHINE program and review their Cores
as desired.

M easures

Overview

Study measures are summarized in Table 2. REDCap surveys
requireall itemsto be answered to limit missing data; however,
participants may select a “refuse to answer” response for any
item. Medical record data on enrolled survivors are collected
by participating NCORP site research staff using astandardized
medical record data extraction form in REDCap.
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Table 2. Study measures.
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Variable or construct Measurement Time point (weeks)
0 (baseline) 12 24
Screening
Cancer diagnosis and treatment; age Medical record extraction
Sex and gender; relationship status; cancer-rel ated sexual Self-reported web-based screening question-
concerns; accessto internet and email; seriousmental illness; naire
current therapy; and current pregnancy
Sample characteristics
Demographics (eg, race, ethnicity, education, household in-  Self-reported O
come, sexual orientation, and partner gender)
Medical history (eg, diagnosis, treatment type and dates, and Medical record extraction O O
other cancer history)
Recent sexual experiences, changes in partner status Patient-Reported Outcomes M easurement O O O
Information System sexual functioning
screener
Sexual mor bidity outcomes
Sexual distress (primary) Female Sexual Distress Scale-Desire, O O O
Arousal, Orgasm
Sexua functioning (secondary) Female Sexual Function Index O O O
Mediators
Sexual functioning knowledge 4-item knowledge perception; 8-item knowl- [ O O
edge quiz
Sexua communication self-efficacy with clinicians 2-item confidencetoraiseand discusssexual [ O O
concerns
Sexua communication self-efficacy with partner Self-Efficacy to Communicate about Sexand [ O O
Intimacy scale
Emotional intimacy with their partner Personal Assessment of Intimacy in Relation- [ ad O
ships—emotional intimacy subscale
M oderators
Menopause status Self-reported g
Adjuvant endocrine therapy use Medical record extraction O
Time since primary breast cancer treatment Medical record extraction g
Psychological distress Patient Health Questionnaire-4 O O O
Relationship duration Self-reported g
Relationship satisfaction Relationship Assessment Scale O O O
Engagement and acceptability
Engagement Log-ins, Core completion (recorded by the
intervention platform throughout the 24-week
study period)
Satisfaction Client Satisfaction Questionnaire-8 ad
Usability Internet Intervention Utility Questionnaire O

Sexual Morbidity Outcomes

Two outcomes will be evaluated to determine the optimal
combination of intervention components: the Female Sexual
Distress Scale-Desire, Arousal, Orgasm (FSDS-DAO [48,49];
primary outcome) and the Femal e Sexual Function Index (FSFI
[50-52]; secondary outcome). These measures will be assessed
a al 3 time points (ie, baseline, 12-week, and 24-week

https://www.researchprotocols.org/2024/1/e57781
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assessments); the primary evaluation is change between baseline
and 24-week assessments.

The FSDS-DAO measures sexua distress among women and
will be the primary outcome of the intervention optimization
decision-making process. It has established reliability, construct
and discriminant validity, and sensitivity to treatment-related
changes [48,49]. Participants will rate 15 items on a 5-point
Likert scalefrom O (never) to 4 (always). Total sum scoresrange
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from O to 60, with higher scores reflecting greater sexua
distress.

The FSFI measures sexual functioning among women. It also
has established reliability, construct and discriminant validity,
and sensitivity to treatment-related changes[50-52]. Scoreswill
only be eval uated from women who report having sexual activity
within the past 4 weeks, asrecommended [53]. Participantsrate
19 items on a 5- or 6-point Likert scale from O (eg, no sexual
activity) or 1 (eg, almost never or never) to 5 (eg, almost always
or always). To compute a total score, summed scores of each
of the 6 domains (desire, arousal, lubrication, orgasm,
satisfaction, and pain) are scaled to a maximum score of 6,
which arein turn summed for thetotal score. Total scoresrange
from 2 to 30, with higher scores representing better sexual
functioning and a total score of <26.0 suggestive of clinically
relevant sexual dysfunction.

Mediators

The following a priori mediators will be tested: sexua
functioning knowledge (knowledge perception and quiz
questions, which were reviewed and revised by survivors of
breast cancer); sexual communication self-efficacy with ahealth
care provider (items on confidence to raise and discuss sexual
concerns) [33]; sexua communication self-efficacy with partner
(Self-efficacy to Communicate about Sex and Intimacy scale
[54]); and emotional intimacy with partner (emotional intimacy
subscale of the Personal Assessment of Intimacy in
Relationships scale [55]). Mediator variables will be assessed
at al 3 time points; the primary evaluation is change between
baseline and 12-week assessments.

Moderators

Thefollowing apriori moderators will be collected or assessed
at baseline: menopausal status (self-reported), use of AET
(medical record extraction), time since primary breast cancer
treatment completion (medical record extraction), psychological
distress (Patient Health Questionnaire-4) [56], relationship
duration (self-reported), and relationship satisfaction
(Relationship Assessment Scale) [57]. Psychological distress
and relationship satisfaction will aso be measured at 12- and
24-week assessments as exploratory outcomes.

Engagement and Acceptability

Participants’ engagement with the SHINE intervention will be
characterized by metrics including the number of log-ins and
Core completion rates (collected automatically by the SHINE
intervention platform). At the 12-week assessment, participants
will rate their satisfaction with the SHINE intervention Cores
(Client Satisfaction Questionnaire-8) [58] and perceived
usability of the Cores (Internet Intervention Utility
Questionnaire) [59].

Sample Size and Power Analysis

Thisfactorial trial has been powered to detect asmall-to-medium
effect size (ie, Cohen d=0.30) of intervention components on
sexual morbidity outcomes. This represents the smallest effect
size that the study team determines would offset the required
resources of an intervention component to be delivered to and
completed by participants in an optimized intervention.

https://www.researchprotocols.org/2024/1/e57781
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Determined using the MOST R package [60]
Factorial PowerPlan function (R version 3.6.2; R Foundation
for Statistical Computing), 247 survivors of breast cancer would
be needed to detect Cohen d=0.30 of change in sexual distress
from baselineto 24-week assessment (measured by FSDS-DAO)
at 80% power with a=.05 for al main effects and interaction
effects of the intervention components. In a factorial
experimental design with only 2 levels per factor, the power to
detect main effectsand interaction effectsisequal [39,61]. This
power analysis assumes a pretest-posttest correlation in sexual
distress of r=0.65, which is supported by data from the
investigators' prior research (Female Sexua Distress Scale
pretest-posttest r=0.73; N=28) [32] and by Female Sexual
Distress Scale validation data (pretest-posttest r=0.62; N=318)
[49]. The effect size of Cohen d=0.30 is reasonable to expect
from intervention components, given that prior randomized
controlled trials of interventions containing the components
demonstrated large effects on sexual distressrelative to control
(Cohen d=0.87 and Cohen d=0.59) [28,32]. Conservatively
accounting for an estimated 20% attrition (based on the
investigators' past trials) [32,42,62] and rounding up to achieve
abalanced number of participants per condition, 320 survivors
will berandomizedinthetrial (247/0.80=309 rounded to atotal
N=320, for n=20 per each of the 16 factorial conditions).

Data Analysis Plan

Overview

In accordance with the NIH requirement, a Data Safety and
Monitoring Plan has been established to guide study oversight
and ensure the safety of participants and data validity and
integrity. Summaries of primary and secondary measures will
be reviewed for completeness every 6 months by the WF
NCORP RB Data Safety Monitoring Board, along with other
key study metrics such as recruitment, retention, patient
characteristics, and adverse events. More details about tria
oversight and monitoring are available in Multimedia
Appendices 3 and 4.

Study methods have been designed to avoid missing data,
including efforts to retain participants with incentives and
assessment reminder protocols, as well as requiring responses
to all items on web-based assessment questionnaires. As it is
not possibleto entirely avoid missing data, restricted maximum
likelihood estimation will be used to address missing data in
analyses under amissing at random (MAR) assumption [63-65].
Proposed analyses are robust against MAR data [63,64]. The
National Academy of Sciences guidelinesfor missing data will
be followed [64], and the impact of missing data on study
conclusions will be explored with sensitivity analyses.
Specifically, attrition rates across study conditions will be
compared. If a particular condition has a markedly higher
dropout rate, baseline covariates that predict attrition will be
identified in secondary analyses. Variables determined to predict
lossto follow-up will beincluded in sensitivity analysismodels
to satisfy the conditions described by Little and Rubin [65] for
data to be considered MAR.

Primary analyses will be intention to treat, meaning that the
randomized condition assignment will be included in models
regardless of whether the participant completes their assigned
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Cores or not. Sensitivity analyses will examine the effects by
whether assigned Cores are completed or not. All participants
with at least 1 follow-up assessment will beincluded in analyses.
All tests of hypotheses and reported P values will be 2 sided.

Primary Objective Analyses

The primary objective of this study is to identify the most
efficient intervention package that is expected to produce the
greatest benefit to survivors' sexual health with the fewest (and
least-intensive) intervention components. This objective will
be achieved using an “all-active components’ optimization
criterion to guide a decision-making process with systematic
data analysis [39]. The main and interaction effects of
componentswill be computed using ageneralized linear model
(GLM) approach to ANOVA with effect coding to compare the
average change in sexual morbidity aggregated across
experimental conditions [66].

A model will be conducted for effects on sexual distress,
measured by the FSDS-DAO; thismodel will be prioritized for
the intervention optimization decision-making process. First,
only components (and component levels) that have abeneficial
independent effect (ie, asmall-to-moderate positive main effect
[Cohen d>0.3]) on sexual distresswill be provisionally included.
Next, these provisiona decisionswill be reviewed by examining
component interaction effects. Componentswill be considered
for addition to the intervention package if they have important
(ie, Cohen d>0.3) synergistic effects, meaning they amplify the
benefit of another component in the package. Components will
be considered for remova from the package if they have
important (ie, Cohen d>0.3) antagonistic effects, meaning they
reduce the benefit of another component in the package.
Decisions will be informed by computing parsimonious
prediction models for outcomes from both the main and
interaction effects of the included components[39].

A subsequent model will be conducted for sexual functioning
among women reporting sexual activity within the past 4 weeks,
measured by the FSFI. Model resultswill be compared between
sexual distress (full population) and sexua functioning (sexualy
active population only). Components (and component levels)
provisionally included based on the sexual distress model
findings may beremoved if thereisasubstantial negative effect
on sexua function. While discrepant or antagonistic results
between the sexual distress and sexual functioning models are
possible, they are unlikely, given that FSDS-DAO and FSFI
total scores have been found to be highly correlated (r=—0.65
[49]).

Secondary Objective Analyses

Mediation and moderation will be examined separately and will
follow the recommendations of prior work [66].

Mediation

An established strategy using structural equation modeling for
testing mediation in a factorial experiment will be followed
[67]. The mediation effects of components on both sexual
distressand sexual functioning will be evaluated withinasingle
model. Mediation hypotheses will be supported if (1) changes
in the mediators influence the change in sexual morbidity, (2)
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intervention componentsinfluence the changein the mediators,
and (3) changes in the mediators account for the relation
between intervention components and changes in sexual
morbidity.

In an optimization trial design, mediation analyses are critical
both when components produce a positive effect and when there
are null findings [68]. If there are null findings of components
on primary outcomes, mediation analyses support the next
research steps by determining where a breakdown may have
occurred. For instance, a hypothesized mediator may influence
the outcome, but the component did not adequately influence
the mediator. This result would suggest that intervention
revisions would be needed to better target the mediator.
Mediator analyses are aso critical to refining the study’s
conceptual model.

Moderation

The effect of hypothesized moderators on the effects of
intervention components on sexual morbidity will be tested by
extending the GLM modelsfrom the primary objective analyses
to include the interaction effects between intervention
components and moderators [66]. Recommendations on
centering continuous moderators (ie, time since treatment,
psychological distress, and relationship duration and satisfaction)
and effect coding categorical moderators (ie, menopausal status
and AET use) will be followed [69]. Moderation hypotheses
will be supported if the interaction effects are significant
(P<.05). In addition to the limited set of a priori moderators,
other potential moderators (eg, race, ethnicity) may be evaluated
for hypothesis generation purposes, adjusting for multiple
analyses using fal se discovery rates. Aswith mediation analyses,
moderation analyses areimportant regardless of the component
effects to understand whether particular groups of survivors
differentially benefit from particular components (and
combinations of components).

Exploratory Analyses

We will examine survivors intervention engagement and
acceptability. Means and SDs or frequencies, as appropriate, of
user engagement metricswill be reported. Whether log-insdiffer
by components will be tested using the GLM approach as
described for the primary objective analyses. The influence of
engagement on the change in sexua morbidity outcomes will
also be tested by extending GLM models from the primary
objective analyses to include the interaction effects between
intervention components and engagement. Users' ratings of
Core usability and satisfaction will also be reported.

Results

This study is funded by the NCI (UG1CA189824 and
R37CA269776; project duration: from January 2023 to
December 2027). Thistrial isregistered with Clinica Trials.gov
(NCT06216574). Data collection is planned to begin in March
2024 and conclude in 2027.
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Discussion

Overview

Findingswill be used to identify a breast cancer—related sexual
health intervention package optimized for maximum impact by
providing the greatest expected improvement with the fewest
(and least-intensive) intervention components. This will be
achieved by evaluating which sexual heath intervention
components meaningfully improve survivors sexua health
either on their own or in combination with other components.
Ensuring that only beneficial components are included in a
resulting intervention eliminates unnecessary user effort.
Minimizing the time burden to complete the resulting
intervention is expected to limit a critical engagement barrier
[28,30], permitting more survivors of breast cancer to benefit
from this care.

More broadly, the factoria trial design will permit a rigorous
evauation of mechanisms of action for sexual heath
intervention components and suggest whether certain survivors
may need distinct sexual health intervention approaches. These
findings from our mediation and moderation analyses will fill
akey gap in the literature regarding what specific intervention
techniqueswork and for whom those techni queswork best [29].
Furthermore, the results from this optimization trial could
accel erate cancer-related sexual health intervention research by
demonstrating which therapeutic components may best meet
the specific needs, constraints, and characteristics of other target
populations [70]. Indeed, the NIH recognizes rigorous testing
of the mechanisms of behavioral intervention components as
necessary to devel op the next generation of more effective and
efficient interventions [71].

Comparison With Prior Work

Delivering the optimized and fully automated intervention via
the internet promotes its potential impact through greater
accessihility, asinternet interventions are scalable and overcome
many barriers to sexua health care in standard oncology
practice. Although prior internet interventionsfor cancer-rel ated
sexual morbidity tested to date have included care delivered by
a clinician [28,72-76], delivering such care without the need
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for clinician involvement would dramatically increase scal ability
and reduce long-term costs [77]. The fully automated delivery
of care also hasthe advantage of being private, thereby removing
the barrier of stigmarelated to discussing sex and giving women
more control over their accessto sexual health care after cancer
[26,27,30]. Finally, fully automated interventions can be
delivered with complete treatment integrity [ 78], ensuring each
survivor using the program has a consistent experience.

Limitations and Future Research

Future research steps are planned to address the limitations of
thistrial. Inthistrial, SHINE intervention components are only
availablein English. To increase the reach of thisintervention,
future transcreation work with Latinasurvivors of breast cancer
is planned to both trandlate and culturally adapt the intervention
to be appropriate for Spanish-speaking survivors [79-81]. In
addition, thisintervention only targets survivors of breast cancer
and does not have content directed specifically for their partners.
Future studies should evaluate whether providing companion
educational materials to survivors partners may enhance
intervention outcomesfor couples. Finally, asour factorial trial
is part of the optimization phase of the MOST research
framework, a follow-on randomized controlled trial of the
optimized intervention package will be needed to test the
efficacy of this program.

Conclusions

In summary, this novel optimization trial holds significant
potential to address the critically undertreated and distressing
breast cancer survivorship concern of sexual morbidity. The
factorial trial design will begin to identify which sexual health
intervention components work, for whom, and how. These data
are directly responsive to calls from leaders in cancer control
to advance intervention science through systematically testing
intervention components and their mechanisms. By identifying
the combination of the fewest and least-intensive intervention
components that are likely to provide survivors the greatest
benefit, this study will result in the first breast cancer—related
sexua health internet intervention optimized for maximum
population health impact.

The authorsthank Julie Turner for her invaluabl e assistance in devel oping thetrial protocol. Authors also thank those responsible
for designing, implementing, and maintaining the Sexual Health and Intimacy Enhancement intervention: members of the
University of Virgina Center for Behavioral Health and Technology development team, Christina Frederick, Gabe Heath, Nicole
Le, and lan Terrell, and external consultants Rom DuPlain, Michelle Hilgart, and Brendan Murphy.

Thistrial is supported by the National Cancer Institute (grant UG1CA 189824 [multiple principal investigators: GJL and KEW]
and R37CA 269776 [principal investigator: KM S]). The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

Data Availability

Deidentified data setsused in primary publicationswill betransferred to the National Clinical Trials Network and National Cancer
Institute Community Oncology Research Program Data Archive in accordance with the agreement between Wake Forest National
Cancer Institute Community Oncology Research Program research base and the National Cancer Institute.

https://www.researchprotocols.org/2024/1/e57781 JMIR Res Protoc 2024 | vol. 13| €57781 | p. 13

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Shaffer et &

Authors Contributions

KMS, JBR, EVD, WC, SLS, AHC, SCD, and LMR conceptualized the study; KMS, EVD, and VG will curate the data; formal
analysiswill be performed by KMSand EVD; KMS, JBR, EVD, WC, SLS, AHC, SCD, KEW, GJL, and LMR acquired funding;
investigation will be led by KMS, EVD, and JVG; methodology was designed by KMS, JBR, EVD, SCD, and LMR; project
administration will be overseen by KMS and JVG; resources will be accrued by KMS, JBBR, KEW, GJL, and LMR; the study
will be supervised by KMS, JBR, EVD, and LMR; writing—original was contributed by KMS, EVD, and VG, MK, CS; dl the
authors were responsible for writing—review.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

National Institutes of Health grant reviews.
[PDE File (Adobe PDF File), 138 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Sexual Health and Intimacy Enhancement Intervention details.
[PDE File (Adobe PDF File), 389 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Sexua Health and Intimacy Enhancement oversight and monitoring details.
[PDEF File (Adobe PDF File), 288 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Data and safety monitoring plan.
[PDE File (Adobe PDF File), 378 KB-Multimedia A ppendix 4]

References

1. Bober SL, VarelaVS. Sexuality in adult cancer survivors:. challenges and intervention. J Clin Oncol. Oct 20,
2012;30(30):3712-3719. [doi: 10.1200/JC0.2012.41.7915] [Medline: 23008322]

2. Panjari M, Bdl RJ, Davis SR. Sexual function after breast cancer. J Sex Med. Jan 2011;8(1):294-302. [doi:
10.1111/j.1743-6109.2010.02034.x] [Medline: 21199377]

3. Oberguggenberger A, Martini C, Huber N, Fallowfield L, Hubalek M, Daniaux M, et a. Self-reported sexual health: breast
cancer survivors compared to women from the general population - an observational study. BMC Cancer. Aug 30,
2017;17(1):599. [FREE Full text] [doi: 10.1186/s12885-017-3580-2] [Medline: 28854893]

4.  Raggio GA, Butryn ML, Arigo D, Mikorski R, Palmer SC. Prevalence and correlates of sexual morbidity in long-term
breast cancer survivors. Psychol Health. Jan 28, 2014;29(6):632-650. [ FREE Full text] [doi: 10.1080/08870446.2013.879136]
[Medline: 24404999]

5.  Gilbert E, Ussher M, Perz J. Sexuality after breast cancer: areview. Maturitas. Aug 2010;66(4):397-407. [doi:
10.1016/j.maturitas.2010.03.027] [Medline: 20439140]

6. FergusKD, Gray RE. Relationship vulnerabilities during breast cancer: patient and partner perspectives. Psychooncol ogy.
Dec 07, 2009;18(12):1311-1322. [doi: 10.1002/pon.1555] [Medline: 19353517]

7.  Ochsenkiihn R, Hermelink K, Clayton AH, von Schénfeldt V, Gallwas J, Ditsch N, et al. Menopausal statusin breast cancer
patients with past chemotherapy determines long-term hypoactive sexual desire disorder. J Sex Med. May
2011;8(5):1486-1494. [doi: 10.1111/j.1743-6109.2011.02220.x] [Medline: 21366876]

8. Archibald S, Lemieux S, Byers ES, Tamlyn K, Worth J. Chemically-induced menopause and the sexual functioning of
breast cancer survivors. Women Ther. Jan 19, 2006;29(1-2):83-106. [doi: 10.1300/j015v29n01_05]

9. Ganz PA, Rowland JH, Desmond K, Meyerowitz BE, Wyatt GE. Life after breast cancer: understanding women's
health-related quality of life and sexual functioning. J Clin Oncol. Feb 1998;16(2):501-514. [doi: 10.1200/jc0.1998.16.2.501]

10. Ganz PA, Greendale GA, Petersen L, Kahn B, Bower JE. Breast cancer in younger women: reproductive and late health
effects of treatment. J Clin Oncol. Nov 15, 2003;21(22):4184-4193. [doi: 10.1200/jc0.2003.04.196]

11. CellaD, Falowfield LJ. Recognition and management of treatment-related side effects for breast cancer patients receiving
adjuvant endocrine therapy. Breast Cancer Res Treat. Jan 18, 2008;107(2):167-180. [doi: 10.1007/s10549-007-9548-1]
[Medline: 17876703]

12. Baumgart J, Nilsson K, Evers AS, Kallak TK, Poromaa|S. Sexual dysfunction in women on adjuvant endocrine therapy
after breast cancer. Menopause. Feb 2013;20(2):162-168. [doi: 10.1097/gme.0b013e31826560da] [Medline: 22990756]

https://www.researchprotocols.org/2024/1/e57781 JMIR Res Protoc 2024 | vol. 13| €57781 | p. 14
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app1.pdf&filename=1530569e3bf04f3f7e13e75543d0b10e.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app1.pdf&filename=1530569e3bf04f3f7e13e75543d0b10e.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app2.pdf&filename=966daebaa420333a7b04f26ca17711c7.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app2.pdf&filename=966daebaa420333a7b04f26ca17711c7.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app3.pdf&filename=ba87d4872625a7655d2373527959db97.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app3.pdf&filename=ba87d4872625a7655d2373527959db97.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app4.pdf&filename=76bd4e33ab15804b1d7dd069ad2798f2.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e57781_app4.pdf&filename=76bd4e33ab15804b1d7dd069ad2798f2.pdf
http://dx.doi.org/10.1200/JCO.2012.41.7915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23008322&dopt=Abstract
http://dx.doi.org/10.1111/j.1743-6109.2010.02034.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21199377&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3580-2
http://dx.doi.org/10.1186/s12885-017-3580-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28854893&dopt=Abstract
https://europepmc.org/abstract/MED/24404999
http://dx.doi.org/10.1080/08870446.2013.879136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24404999&dopt=Abstract
http://dx.doi.org/10.1016/j.maturitas.2010.03.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20439140&dopt=Abstract
http://dx.doi.org/10.1002/pon.1555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19353517&dopt=Abstract
http://dx.doi.org/10.1111/j.1743-6109.2011.02220.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21366876&dopt=Abstract
http://dx.doi.org/10.1300/j015v29n01_05
http://dx.doi.org/10.1200/jco.1998.16.2.501
http://dx.doi.org/10.1200/jco.2003.04.196
http://dx.doi.org/10.1007/s10549-007-9548-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17876703&dopt=Abstract
http://dx.doi.org/10.1097/gme.0b013e31826560da
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22990756&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Shaffer et &

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Mortimer JE, Boucher L, Baty J, Knapp DL, Ryan E, Rowland JH. Effect of tamoxifen on sexual functioning in patients
with breast cancer. J Clin Oncol. May 1999;17(5):1488. [doi: 10.1200/jc0.1999.17.5.1488]

Fobair P, Stewart SL, Chang S, D'Onofrio C, Banks PJ, Bloom JR. Body image and sexual problemsin young women with
breast cancer. Psychooncology. Jul 15, 2006;15(7):579-594. [doi: 10.1002/pon.991] [Medline: 16287197]

Can G, Oskay U, Durna Z, Aydiner A, Saip P, Disci R, et a. Evaluation of sexual function of Turkish women with breast
cancer receiving systemic treatment. Oncol Nurs Forum. May 23, 2008;35(3):471-476. [doi: 10.1188/08.onf.471-476]
Alacacioglu A, Ulger E, Varol U, Yildiz |, Salman T, Bayoglu V, et al. Depression, anxiety and sexual satisfaction in breast
cancer patients and their partners-Izmir oncology group study. Asian Pac JCancer Prev. Jan 22, 2014;15(24):10631-10636.
[FREE Full text] [doi: 10.7314/apjcp.2014.15.24.10631] [Medline: 25605151]

Speer JJ, Hillenberg B, Sugrue DP, Blacker C, Kresge CL, Decker VB, et al. Study of sexual functioning determinantsin
breast cancer survivors. Breast J. 2005;11(6):440-447. [FREE Full text] [doi: 10.1111/].1075-122X.2005.00131.x] [Medline:
16297089]

Alder J, Zanetti R, Wight E, Urech C, Fink N, Bitzer J. Sexual dysfunction after premenopausal stagel and |1 breast cancer:
do androgens play arole? J Sex Med. Aug 2008;5(8):1898-1906. [doi: 10.1111/j.1743-6109.2008.00893.x] [Medline:
18554258]

Ganz PA, Desmond KA, Belin TR, Meyerowitz BE, Rowland JH. Predictors of sexual health in women after a breast cancer
diagnosis. J Clin Oncol. Aug 1999;17(8):2371. [doi: 10.1200/jc0.1999.17.8.2371]

Fiszer C, Dolbeault S, Sultan S, Brédart A. Prevalence, intensity, and predictors of the supportive care needs of women
diagnosed with breast cancer: a systematic review. Psychooncology. Apr 28, 2014;23(4):361-374. [doi: 10.1002/pon.3432]
[Medline: 24677334]

Carter J, Lacchetti C, Andersen BL, Barton DL, Bolte S, Damast S, et al. Interventionsto address sexual problemsin people
with cancer: American society of clinical oncology clinical practice guideline adaptation of cancer care Ontario guideline.
JClin Oncol. Feb 10, 2018;36(5):492-511. [doi: 10.1200/jc0.2017.75.8995]

Survivorship, version 1. National Comprehensive Cancer Network. URL : https://www.nccn.org/professionals/physician_gls/
pdf/survivorship.pdf [accessed 2024-01-24]

Flynn KE, Reese JB, Jeffery DD, Abernethy AP, Lin L, Shelby RA, et al. Patient experiences with communication about
sex during and after treatment for cancer. Psychooncol ogy. Jun 2012;21(6):594-601. [ FREE Full text] [doi: 10.1002/pon.1947]
[Medline: 21394821]

Ussher IM, Perz J, Gilbert E, Wong WK, Mason C, Hobbs K, et a. Talking about sex after cancer: adiscourse analytic
study of health care professional accounts of sexual communication with patients. Psychol Health. Dec
2013;28(12):1370-1390. [doi: 10.1080/08870446.2013.811242] [Medline: 23805956]

Dai Y, Cook OY, Yeganeh L, Huang C, Ding J, Johnson CE. Patient-reported barriers and facilitators to seeking and
accessing support in gynecologic and breast cancer survivors with sexual problems: a systematic review of qualitative and
guantitative studies. J Sex Med. Jul 2020;17(7):1326-1358. [doi: 10.1016/].jsxm.2020.03.004] [Medline: 32331967]
Reese JB, Porter LS, Casale KE, Bantug ET, Baber SL, Schwartz SC, et al. Adapting a couple-based intimacy enhancement
intervention to breast cancer: a developmental study. Health Psychol. Oct 2016;35(10):1085-1096. [FREE Full text] [doi:
10.1037/hea0000413] [Medline: 27657981]

Albers LF, van Ek GF, Krouwel EM, Oosterkamp-Borgelink CM, Liefers GJ, Den Ouden ME, et al. Sexual health needs:
how do breast cancer patients and their partners want information? J Sex Marital Ther. Nov 25, 2019;46(3):205-226. [doi:
10.1080/0092623x.2019.1676853]

Hummel SB, van Lankveld JJ, Oldenburg HS, Hahn DE, Kieffer IM, Gerritsma MA, et a. Efficacy of internet-based
cognitive behavioral therapy inimproving sexual functioning of breast cancer survivors: results of arandomized controlled
trial. J Clin Oncol. Apr 20, 2017;35(12):1328-1340. [doi: 10.1200/jc0.2016.69.6021]

Taylor S, Harley C, Ziegler L, Brown J, Velikova G. Interventions for sexual problems following treatment for breast
cancer: a systematic review. Breast Cancer Res Treat. Dec 9, 2011;130(3):711-724. [doi: 10.1007/s10549-011-1722-9]
[Medline: 21904884]

Reese JB, Sorice KA, Oppenheimer NM, Smith KC, Bober SL, Bantug ET, et a. Why do breast cancer survivors decline
a couple-based intimacy enhancement intervention trial? Transl Behav Med. May 20, 2020;10(2):435-440. [EREE Full
text] [doi: 10.1093/tbm/iby129] [Medline: 30544201]

Denlinger CS, Sanft T, Baker KS, Baxi S, Broderick G, Demark-Wahnefried W, et a. Survivorship, version 2.2017, NCCN
clinical practice guidelines in oncology. J Natl Compr Canc Netw. Sep 2017;15(9):1140-1163. [FREE Full text] [doi:
10.6004/jnccn.2017.0146] [Medline: 28874599]

Reese JB, Smith KC, Handorf E, SoriceK, Bober SL, Bantug ET, et a. A randomized pilot trial of acouple-based intervention
addressing sexual concerns for breast cancer survivors. J Psychosoc Oncol. Dec 22, 2019;37(2):242-263. [FREE Full text]
[doi: 10.1080/07347332.2018.1510869] [Medline: 30580675]

Reese JB, Sorice KA, Pollard W, Handorf E, Beach MC, Daly MB, et al. Efficacy of amultimediainterventioninfacilitating
breast cancer patients clinical communication about sexual health: results of arandomized controlled trial. Psychooncol ogy.
May 2021;30(5):681-690. [FREE Full text] [doi: 10.1002/pon.5613] [Medline: 33305520]

Bandura A. Social Foundations of Thought and Action: A Social Cognitive Theory. New York, NY. Prentice-Hall; 1986.

https://www.researchprotocols.org/2024/1/e57781 JMIR Res Protoc 2024 | vol. 13| €57781 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1200/jco.1999.17.5.1488
http://dx.doi.org/10.1002/pon.991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16287197&dopt=Abstract
http://dx.doi.org/10.1188/08.onf.471-476
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:25605151&key=2014.15.24.10631
http://dx.doi.org/10.7314/apjcp.2014.15.24.10631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25605151&dopt=Abstract
http://hdl.handle.net/2027.42/72034
http://dx.doi.org/10.1111/j.1075-122X.2005.00131.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16297089&dopt=Abstract
http://dx.doi.org/10.1111/j.1743-6109.2008.00893.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18554258&dopt=Abstract
http://dx.doi.org/10.1200/jco.1999.17.8.2371
http://dx.doi.org/10.1002/pon.3432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24677334&dopt=Abstract
http://dx.doi.org/10.1200/jco.2017.75.8995
https://www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf
https://www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf
http://europepmc.org/abstract/MED/21394821
http://dx.doi.org/10.1002/pon.1947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21394821&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2013.811242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23805956&dopt=Abstract
http://dx.doi.org/10.1016/j.jsxm.2020.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32331967&dopt=Abstract
https://europepmc.org/abstract/MED/27657981
http://dx.doi.org/10.1037/hea0000413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27657981&dopt=Abstract
http://dx.doi.org/10.1080/0092623x.2019.1676853
http://dx.doi.org/10.1200/jco.2016.69.6021
http://dx.doi.org/10.1007/s10549-011-1722-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21904884&dopt=Abstract
https://europepmc.org/abstract/MED/30544201
https://europepmc.org/abstract/MED/30544201
http://dx.doi.org/10.1093/tbm/iby129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30544201&dopt=Abstract
https://europepmc.org/abstract/MED/28874599
http://dx.doi.org/10.6004/jnccn.2017.0146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28874599&dopt=Abstract
https://europepmc.org/abstract/MED/30580675
http://dx.doi.org/10.1080/07347332.2018.1510869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30580675&dopt=Abstract
https://europepmc.org/abstract/MED/33305520
http://dx.doi.org/10.1002/pon.5613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33305520&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Shaffer et &

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.
48.

49,

50.

51.

52.

53.

55.

56.

57.

NIH policy on the dissemination of NIH-funded clinical trial information. Federal Register. URL: https://www.
federalregister.gov/documents/2016/09/21/2016-22379/

ni h-policy-on-the-di ssemination-of -nih-funded-clinical -trial -information [accessed 2024-04-29]

Chan AW, Tetzlaff M, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, et a. SPIRIT 2013 statement: defining
standard protocol items for clinical trials. Ann Intern Med. Feb 05, 2013;158(3):200-207. [EREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

Chan AW, Tetzlaff IM, Gatzsche PC, Altman DG, Mann H, Berlin JA, et a. SPIRIT 2013 explanation and elaboration:
guidance for protocols of clinical trials. BMJ. 2013;346:€7586. [EFREE Full text] [Medline: 23303884]

Flynn KE, Lin L, Cyranowski JM, Reeve BB, Reese JB, Jeffery DD, et a. Development of the NIH PROMIS ® sexual
function and satisfaction measures in patients with cancer. J Sex Med. Feb 2013;10 Suppl 1(0 1):43-52. [EREE Full text]
[doi: 10.1111/j.1743-6109.2012.02995.x] [Medline: 23387911]

Callins LM. Optimization of Behavioral, Biobehavioral, and Biomedical Interventions: The Multiphase Optimization
Strategy (MOST). Cham, Switzerland. Springer; 2018.

Callins LM, Kugler KC, Gwadz MV. Optimization of multicomponent behavioral and biobehavioral interventions for the
prevention and treatment of HIV/AIDS. AIDS Behav. Jan 2016;20 Suppl 1:S197-S214. [EREE Full text] [doi:
10.1007/s10461-015-1145-4] [Medline: 26238037]

McLouth LE, Nightingale CL, Dressler EV, Snavely AC, Hudson MF, Unger JM, et al. Current practicesfor screening and
addressing financial hardship within the NCI community oncology research program. Cancer Epidemiol Biomarkers Prev.
Apr 2021;30(4):669-675. [FREE Full text] [doi: 10.1158/1055-9965.EPI-20-1157] [Medline: 33355237]

Reese JB, Zimmaro LA, Lepore SJ, Sorice KA, Handorf E, Daly MB, et al. Evaluating a coupl e-based intervention addressing
sexual concernsfor breast cancer survivors: study protocol for arandomized controlled trial. Trials. Feb 12, 2020;21(1):173.
[FREE Full text] [doi: 10.1186/s13063-019-3975-2] [Medline: 32051002]

Find NCI-supported clinical trials. National Cancer Institute. URL : https://www.cancer.gov/research/participate/
clinical-trials-search/advanced [accessed 2024-04-29]

Matts JP, Lachin JM. Properties of permuted-block randomization in clinical trials. Control Clin Trials. Dec
1988;9(4):327-344. [doi: 10.1016/0197-2456(88)90047-5] [Medline: 3203524]

Snow G. Randomization for block random clinical trials. blockrand-package. URL : https://cran.r-project.org/web/packages/
blockrand/blockrand.pdf [accessed 2024-04-29]

Ritterband LM, Thorndike FP, Cox DJ, Kovatchev BP, Gonder-Frederick LA. A behavior change model for internet
interventions. Ann Behav Med. Aug 2009;38(1):18-27. [FREE Full text] [doi: 10.1007/s12160-009-9133-4] [Medline:
19802647]

Flesch R. A new readability yardstick. J Appl Psychol. 1948;32(3):221-233. [doi: 10.1037/h0057532]

Derogatis LR, Rosen R, Leiblum S, Burnett A, Heiman J. The Female Sexual Distress Scale (FSDS): initial validation of
astandardized scalefor assessment of sexually related personal distressin women. J Sex Marital Ther. 2002;28(4):317-330.
[doi: 10.1080/00926230290001448] [Medline: 12082670]

Derogatis L, Revicki DA, Rosen RC, Jordan R, Lucas J, Spana C. Psychometric validation of the female sexual distress
scale-desire/arousal/orgasm. J Patient Rep Outcomes. Sep 24, 2021;5(1):100. [FREE Full text] [doi:
10.1186/s41687-021-00359-1] [Medline: 34559353]

Jeffery DD, Barbera L, Andersen BL, Siston AK, Jhingran A, Baron SR, et al. Self-reported sexual function measures
administered to female cancer patients: a systematic review, 2008-2014. J Psychosoc Oncol. 2015;33(4):433-466. [FREE
Full text] [doi: 10.1080/07347332.2015.1046012] [Medline: 25997102]

Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, et al. The Female Sexual Function Index (FSFI): a
multidimensional self-report instrument for the assessment of female sexual function. J Sex Marital Ther. Jun
2000;26(2):191-208. [doi: 10.1080/009262300278597] [Medline: 10782451]

Wiegel M, Meston C, Rosen R. The female sexual function index (FSFI): cross-validation and devel opment of clinical
cutoff scores. J Sex Marital Ther. Feb 2005;31(1):1-20. [doi: 10.1080/00926230590475206] [Medline: 15841702]

Baser RE, Li Y, Carter J. Psychometric validation of the Female Sexual Function Index (FSFI) in cancer survivors. Cancer.
Sep 15, 2012;118(18):4606-4618. [FREE Full text] [doi: 10.1002/cncr.26739] [Medline: 22359250]

Arthur E, Wills C, Browning K, Overcash J, Menon U. The Self-Efficacy to Communicate about Sex and Intimacy (SECSI)
scale: psychometric assessment in women treated for cancer. Support Care Cancer. Mar 2020;28(3):1449-1457. [doi:
10.1007/s00520-019-04963-2] [Medline: 31273504]

Schaefer MT, Olson DH. Assessing intimacy: the PAIR inventory. JMarital Family Therapy. Jun 08, 2007;7(1):47-60.
[doi: 10.1111/j.1752-0606.1981.tb01351.X]

Léwe B, Wahl I, Rose M, Spitzer C, Glaesmer H, Wingenfeld K, et al. A 4-item measure of depression and anxiety:
validation and standardization of the Patient Health Questionnaire-4 (PHQ-4) in the general population. J Affect Disord.
Apr 2010;122(1-2):86-95. [doi: 10.1016/].jad.2009.06.019] [Medline: 19616305]

Hendrick SS, Dicke A, Hendrick C. The Relationship Assessment Scale. J Soc Pers Relat. Jun 30, 2016;15(1):137-142.
[doi: 10.1177/0265407598151009]

https://www.researchprotocols.org/2024/1/e57781 JMIR Res Protoc 2024 | vol. 13| €57781 | p. 16

(page number not for citation purposes)


https://www.federalregister.gov/documents/2016/09/21/2016-22379/nih-policy-on-the-dissemination-of-nih-funded-clinical-trial-information
https://www.federalregister.gov/documents/2016/09/21/2016-22379/nih-policy-on-the-dissemination-of-nih-funded-clinical-trial-information
https://www.federalregister.gov/documents/2016/09/21/2016-22379/nih-policy-on-the-dissemination-of-nih-funded-clinical-trial-information
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-158-3-201302050-00583?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=23303884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23303884&dopt=Abstract
https://europepmc.org/abstract/MED/23387911
http://dx.doi.org/10.1111/j.1743-6109.2012.02995.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23387911&dopt=Abstract
http://europepmc.org/abstract/MED/26238037
http://dx.doi.org/10.1007/s10461-015-1145-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26238037&dopt=Abstract
https://europepmc.org/abstract/MED/33355237
http://dx.doi.org/10.1158/1055-9965.EPI-20-1157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33355237&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-019-3975-2
http://dx.doi.org/10.1186/s13063-019-3975-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32051002&dopt=Abstract
https://www.cancer.gov/research/participate/clinical-trials-search/advanced
https://www.cancer.gov/research/participate/clinical-trials-search/advanced
http://dx.doi.org/10.1016/0197-2456(88)90047-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3203524&dopt=Abstract
https://cran.r-project.org/web/packages/blockrand/blockrand.pdf
https://cran.r-project.org/web/packages/blockrand/blockrand.pdf
http://europepmc.org/abstract/MED/19802647
http://dx.doi.org/10.1007/s12160-009-9133-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19802647&dopt=Abstract
http://dx.doi.org/10.1037/h0057532
http://dx.doi.org/10.1080/00926230290001448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12082670&dopt=Abstract
https://doi.org/10.1186/s41687-021-00359-1
http://dx.doi.org/10.1186/s41687-021-00359-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34559353&dopt=Abstract
https://europepmc.org/abstract/MED/25997102
https://europepmc.org/abstract/MED/25997102
http://dx.doi.org/10.1080/07347332.2015.1046012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25997102&dopt=Abstract
http://dx.doi.org/10.1080/009262300278597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10782451&dopt=Abstract
http://dx.doi.org/10.1080/00926230590475206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15841702&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/cncr.26739
http://dx.doi.org/10.1002/cncr.26739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22359250&dopt=Abstract
http://dx.doi.org/10.1007/s00520-019-04963-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31273504&dopt=Abstract
http://dx.doi.org/10.1111/j.1752-0606.1981.tb01351.x
http://dx.doi.org/10.1016/j.jad.2009.06.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19616305&dopt=Abstract
http://dx.doi.org/10.1177/0265407598151009
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Shaffer et &

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Attkisson CC, Zwick R. The client satisfaction questionnaire. Psychometric propertiesand correlationswith service utilization
and psychotherapy outcome. Eval Program Plann. Jan 1982;5(3):233-237. [doi: 10.1016/0149-7189(82)90074-X] [Medline:
10259963]

Thorndike FP, Saylor DK, Bailey ET, Gonder-Frederick L, Morin CM, Ritterband LM. Devel opment and perceived utility
and impact of an internet intervention for insomnia. E J Appl Psychol. Dec 23, 2008;4(2):32-42. [EREE Full text] [doi:
10.7790/ejap.v4i2.133] [Medline: 20953264]

CallinsL, Huang L, Dziak J. MOST: Multiphase Optimization Strategy. MOST-package. 2021. URL : https://cran.
r-project.org/web/packages/M OST/index.html [accessed 2024-04-29]

Cohen J. Statistical Power Analysisfor the Behavioral Sciences. Mahwah, NJ. Lawrence Earlbaum Associates; 1988.
Ritterband LM, Thorndike FP, Ingersoll KS, Lord HR, Gonder-Frederick L, Frederick C, et al. Effect of aweb-based
cognitive behavior therapy for insomniaintervention with 1-year follow-up: arandomized clinical trial. JAMA Psychiatry.
Jan 01, 2017;74(1):68-75. [doi: 10.1001/jamapsychiatry.2016.3249] [Medline: 27902836]

Baraldi AN, Enders CK. An introduction to modern missing data analyses. J Sch Psychol. Feb 2010;48(1):5-37. [doi:
10.1016/j.j5p.2009.10.001] [Medline: 20006986]

National Research Council. The Prevention and Treatment of Missing Datain Clinical Trials. Washington, DC. National
Academies Press; 2010.

Little RJ, Rubin DB. Statistical Analysis with Missing Data. 3rd edition. Hoboken, NJ. John Wiley & Sons; 2019.
Callins LM, Kugler KC. Optimization of Behavioral, Biobehavioral, and Biomedical Interventions: Advanced Topics.
Cham, Switzerland. Springer; 2018.

Smith RA, Coffman DL, Zhu X. Investigating an intervention’s causal story: mediation analysisusing afactorial experiment
and multiple mediators. In: Collins LM, Kugler KC, editors. Optimization of Behavioral, Biobehavioral, and Biomedical
Interventions: Advanced Topics. Cham, Switzerland. Springer; 2018:269-294.

Strayhorn JC, Collins LM, Brick TR, Marchese SH, Pfammatter AF, Pellegrini C, et al. Using factorial mediation analysis
to better understand the effects of interventions. Trans Behav Med. Jan 18, 2022;12(1):ibab137. [FREE Full text] [doi:
10.1093/tbm/ibab137] [Medline: 34698351]

Aiken LS, West SG, Reno RR. Multiple Regression: Testing and Interpreting Interactions. Thousand Oaks, CA. Sage
Publications; 1991.

CallinsLM, Strayhorn JC, Vanness DJ. One view of the next decade of research on behavioral and biobehavioral approaches
to cancer prevention and control: intervention optimization. Transl Behav Med. Nov 30, 2021;11(11):1998-2008. [FREE
Full text] [doi: 10.1093/tbm/ibab087] [Medline: 34850927]

Notice of special interest (NOSI): development and preliminary testing of health-related behavioral interventions. National
Ingtitutes of Health. URL : https://grants.nih.gov/grants/quide/notice-filessNOT-OD-20-106.html [accessed 2024-01-09]
Schover LR, Yuan Y, Fellman BM, Odensky E, Lewis PE, Martinetti P. Efficacy trial of an Internet-based intervention for
cancer-related female sexual dysfunction. J Natl Compr Canc Netw. Nov 13, 2013;11(11):1389-1397. [FREE Full text]
[doi: 10.6004/jnccn.2013.0162] [Medline: 24225972]

Pauwels E, van Hoof E, Charlier C, Lechner L, de Bourdeaudhuij I. Design and process eval uation of an informative website
tailored to breast cancer survivors and intimate partners post-treatment care needs. BMC Res Notes. Oct 03, 2012;5(1):548.
[FREE Full text] [doi: 10.1186/1756-0500-5-548] [Medline: 23034161]

Schover LR, Strollo S, Stein K, Fallon E, Smith T. Effectivenesstrial of an online self-hel p intervention for sexual problems
after cancer. JSex Marital Ther. May 13, 2020;46(6):576-588. [doi: 10.1080/0092623X.2020.1762813] [Medline; 32400321]
Wiljer D, Urowitz S, Barbera L, Chivers ML, Quartey NK, Ferguson SE, et al. A qualitative study of an internet-based
support group for women with sexual distress due to gynecologic cancer. J Cancer Educ. Sep 19, 2011;26(3):451-458. [doi:
10.1007/s13187-011-0215-1] [Medline: 21594587]

Classen CC, ChiversML, Urowitz S, Barberal, Wiljer D, O'Rinn S, et al. Psychosexual distressin women with gynecologic
cancer: afeasibility study of an online support group. Psychooncology. Apr 2013;22(4):930-935. [doi: 10.1002/pon.3058]
[Medline: 22374732]

Mufioz RF, ChaviraDA, Himle JA, Koerner K, Muroff J, Reynolds J, et al. Digital apothecaries: avision for making health
care interventions accessible worldwide. Mhealth. Jun 2018;4:18. [FREE Full text] [doi: 10.21037/mhealth.2018.05.04]
[Medline: 30050914]

Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci D, Ory M, et al. Enhancing treatment fidelity in health behavior change
studies: best practices and recommendations from the NIH Behavior Change Consortium. Health Psychol. Sep
2004;23(5):443-451. [doi: 10.1037/0278-6133.23.5.443] [Medline: 15367063]

Danhauer SC, Brenes GA, Tooze JA, Abubaker T, Thomas A, Howard DS, et a. Cultural and linguistic adaptation of a
telephone-based cognitive-behavioral therapy (CBT) intervention to treat depression and anxiety in Hispanic cancer survivors.
JPsychosoc Oncol. Dec 21, 2024;42(4):558-572. [doi: 10.1080/07347332.2023.2296045] [Medline: 38127055]
RiveraYM, Vélez H, Canales J, Jiménez JC, Moreno L, Torres J, et a. When acommon language is not enough: transcreating
cancer 101 for communitiesin Puerto Rico. J Cancer Educ. Dec 14, 2016;31(4):776-783. [EREE Full text] [doi:
10.1007/s13187-015-0912-2] [Medline: 26365291]

https://www.researchprotocols.org/2024/1/e57781 JMIR Res Protoc 2024 | vol. 13| 57781 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1016/0149-7189(82)90074-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10259963&dopt=Abstract
https://europepmc.org/abstract/MED/20953264
http://dx.doi.org/10.7790/ejap.v4i2.133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20953264&dopt=Abstract
https://cran.r-project.org/web/packages/MOST/index.html
https://cran.r-project.org/web/packages/MOST/index.html
http://dx.doi.org/10.1001/jamapsychiatry.2016.3249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27902836&dopt=Abstract
http://dx.doi.org/10.1016/j.jsp.2009.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20006986&dopt=Abstract
https://europepmc.org/abstract/MED/34698351
http://dx.doi.org/10.1093/tbm/ibab137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34698351&dopt=Abstract
https://europepmc.org/abstract/MED/34850927
https://europepmc.org/abstract/MED/34850927
http://dx.doi.org/10.1093/tbm/ibab087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34850927&dopt=Abstract
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-106.html
https://europepmc.org/abstract/MED/24225972
http://dx.doi.org/10.6004/jnccn.2013.0162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24225972&dopt=Abstract
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-5-548
http://dx.doi.org/10.1186/1756-0500-5-548
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23034161&dopt=Abstract
http://dx.doi.org/10.1080/0092623X.2020.1762813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32400321&dopt=Abstract
http://dx.doi.org/10.1007/s13187-011-0215-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21594587&dopt=Abstract
http://dx.doi.org/10.1002/pon.3058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22374732&dopt=Abstract
https://europepmc.org/abstract/MED/30050914
http://dx.doi.org/10.21037/mhealth.2018.05.04
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30050914&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.23.5.443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15367063&dopt=Abstract
http://dx.doi.org/10.1080/07347332.2023.2296045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38127055&dopt=Abstract
https://europepmc.org/abstract/MED/26365291
http://dx.doi.org/10.1007/s13187-015-0912-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26365291&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Shaffer et &

81. Solomon FM, Eberl-Lefko AC, Michaels M, Macario E, Tesauro G, Rowland JH. Development of alinguistically and
culturally appropriate booklet for Latino cancer survivors: lessonslearned. Health Promot Pract. Oct 30, 2005;6(4):405-413.
[doi: 10.1177/1524839905278447] [Medline: 16210682]

Abbreviations

AET: adjuvant endocrine therapy

CIRB: Centra Institutional Review Board

FSDS-DAO: Female Sexual Distress Scale-Desire, Arousal, Orgasm

FSFI: Female Sexual Function Index

GLM: generalized linear model

HIPAA: Health Insurance Portability and Accountability

MAR: missing at random

MOST: multiphase optimization strategy

NCI: Nationa Cancer Institute

NCORP: National Cancer Institute Community Oncology Research Program
NIH: National Institutes of Health

RB: Research Base

REDCap: Research Electronic Data Capture

SHINE: Sexual Health and Intimacy Enhancement

SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
UVA: University of Virginia

WF: Wake Forest

Edited by D Khajeei; The proposal for this study was peer reviewed by Biobehavioral Medicine and Health Outcomes Study Section
(BMHO) (National Institutes of Health, USA). See the Multimedia Appendix for the peer-review report; Submitted 26.02.24; accepted
14.06.24; published 19.08.24.

Please cite as:

Shaffer KM, Reese JB, Dressler EV, Glazer JV, Cohn W, Showalter S, Clayton AH, Danhauer SC, Loch M, Kadi M, Smith C, Weaver
KE, Lesser GJ, Ritterband LM

Factorial Trial to Optimize an Internet-Delivered Intervention for Sexual Health After Breast Cancer: Protocol for the WF-2202
Sexual Health and Intimacy Enhancement (SHINE) Trial

JMIR Res Protoc 2024;13:e57781

URL.: https://www.researchprotocols.org/2024/1/e57781

doi: 10.2196/57781

PMID:

©Kelly M Shaffer, Jennifer Barsky Reese, Emily V Dresder, Jillian V Glazer, Wendy Cohn, Shayna L Showalter, Anita H
Clayton, Suzanne C Danhauer, Michelle Loch, Mai Kadi, Caleigh Smith, Kathryn E Weaver, Glenn J Lesser, Lee M Ritterband.
Originally published in IMIR Research Protocols (https://www.researchprotocols.org), 19.08.2024. Thisisan open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the origina work, first published in IMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the origina publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

https://www.researchprotocols.org/2024/1/e57781 JMIR Res Protoc 2024 | vol. 13| €57781 | p. 18
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1177/1524839905278447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16210682&dopt=Abstract
https://www.researchprotocols.org/2024/1/e57781
http://dx.doi.org/10.2196/57781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

