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Abstract

Background: Prostate cancer (CaP) disproportionately affects Black men in the United States, leading to significant disparities
inincidence, survival, and quality of life (QoL). Treatment-related side effects, including urinary dysfunction, pain, fatigue, and
psychological distress, contribute to poor long-term outcomes. Thereis an urgent need for culturally-tailored, technol ogy-based
interventions to support symptom self-management and survivorship care.

Objective: This study aimsto develop, refine, and evaluate the Survivorship App for Ethnically Diverse Black Prostate Cancer
Survivors (SAFE-CaPS), a tailored mobile health intervention designed to enhance QoL, improve symptom self-management,
and provide psychosocia support.

Methods: This 12-month stratified randomized clinical trial will enroll 248 Black survivors with CaP (including native born,
African-born, and Caribbean-born men) into the SAFE-CaPSintervention arm and standard care (SC) control group (1:1 alocation).
Eligible participants are self-identified Black men (including native born, African-born, and Caribbean-born) aged 40 to 80 years
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with a confirmed CaP diagnosis within the past 5 years who own or are willing to use a smartphone. SC will consist solely of
routine oncology or primary care follow-up, including clinic visits, referrals, and supportive services as needed, with no digital
components. The SAFE-CaPSintervention, devel oped using the Insight platform, includes daily and weekly ecol ogical momentary
assessments of pain, urinary and bowel symptoms, sleep, fatigue, sexual function, mood, physical activity, and diet; adaptive
educational modules addressing treatment-rel ated side effects and culturally grounded survivorship concerns; automated symptom
alerts prompting nurse follow-up and provider notification; and engagement features such as reminders, goal-setting, and
literacy-appropriate content. Intervention content incorporates culturally tailored messaging, patient narratives, and feedback
from prior qualitative work with ethnically diverse Black CaP. Stratified randomization will ensure balanced representation of
ethnic subgroups. Primary outcomesinclude overall QoL. Secondary outcomesinclude specific symptom domains, mental health
(depression and anxiety), health care engagement, and app acceptability. Assessments will occur at baseline, 3, 6, 9, and 12
months, and linear mixed models with intent-to-treat principles will evaluate intervention effects over time.

Results. The study was funded in 2024, institutional review board approval was received in mid-2024, and the study began
recruitment on August 24, 2025. Overall, 6 participants have been enrolled, with 2 in the SAFE-CaPS intervention and 4 in SC.
Recruitment is expected to concludein July 2027. Data analysis will occur in late 2027, with article preparation and publication
planned for mid-2028 and early 2029. We hypothesize that SAFE CaPS participants will experience greater improvements in
QoL, reduced symptom burden, and higher engagement in care compared to SC.

Conclusions:  This study will provide critical evidence on the feasibility, acceptability, and preliminary effectiveness of a
culturally tailored mobile health intervention designed to enhance survivorship outcomes among Black survivors with CaP,

informing future large-scale trials and real-world implementation.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2026;15:€81503) doi: 10.2196/81503

Clinical Trials.gov NCT06651359; https://clinicaltrials.gov/study/NCT06651359
PRR1-10.2196/81503
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Introduction

Prostate cancer (CaP) remains aleading cancer diagnosis among
men in the United States, with 313,780 new cases and 35,770
deaths projected in 2025 [1]. Among racial groups, Black men
have the highest incidence rates nationwide at 191.5 cases per
100,000 compared to 114.5 per 100,000 among white men, and
a higher CaP mortality rate (37.2 vs 18.1 deaths per 100,000,
respectively) [2]. Black men have a greater likelihood of more
advanced or aggressive disease at diagnosis, and they are
frequently diagnosed at later disease stages, which limits
treatment options and contributes to higher morbidity and
mortality rates[3,4].

Disparities in CaP survival among Black men are influenced
by genetic susceptibility, limited access to health care, family
history, socioeconomic factors, and delayed detection [5,6].
Despite these disparities, the overall 5-year survival rate for
Black menwith CaPishigh at approximately 97%[2]. However,
survival does not equate to optimal posttreatment outcomes, as
many Black men experience a disproportionate burden of
treatment-related complications, psychosocial distress, and
lower quality of life (QoL) [4,7-9]. CaP survivorship presents
unique and persistent challenges, particularly for Black men,
who often face disproportionate burdens of physical, emotional,
and social distress [5,10]. Long-term treatment-related side
effects such as sexua dysfunction, bowel and urinary
incontinence, and mobility impairments can significantly
diminish QoL [11-14]. Additionally, concerns about cancer
recurrence, medical mistrust, and limited accessto survivorship
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resources create further barriers to effective coping and
reintegration into daily life [15-17]. These issues are often
intensified by stigma surrounding sexual dysfunction, cultural
beliefs about masculinity, and discomfort discussing intimate
symptoms, which can delay help-seeking among Black men
[9]. Addressing these multifaceted survivorship needs requires
culturally tailored interventions that improve symptom
management and psychosocial support. While many survivors
with CaP face physical and emotional challenges, Black men
often experience lower levels of functioning in these areas
compared to White men [18-20]. Studiesreport slower recovery
rates, decreased satisfaction with recovery, and higher levels of
regret following prostatectomy among Black men [3,21,22].

The Black population in the United States is increasingly
ethnically diverse, encompassing native-born Black men,
African-born Black men, and Caribbean-born Black men
[23,24]. While these groups share genetic similarities, their
cultural beliefs, health care—seeking behaviors, and survivorship
experiences vary significantly [25,26]. Across the African
diaspora, Black men are at particularly high risk for CaP, but
thisrisk isnot uniform: native-born Black men have higher CaP
mortality than African-born Black men and Caribbean-born
Black men living in the United States, whereas some
Caribbean-born Black men populations show an even greater
likelihood of aggressive disease [27]. These patterns are likely
driven by a combination of biological, environmental,
behavioral, dietary, and geographic factors, including differences
in risk exposures, screening practices, and accessto high-quality
care [4,28]. Studies suggest that perceptions of CaP, symptom
management strategies, and engagement with health care differ
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based on cultural background, highlighting the need for
culturally tailored research and interventions to address CaP
disparities [8,9,29]. These needs also vary by ethnicity,
particularly in areas such as communication about sexual health,
stigma surrounding symptom disclosure, preferencesfor family
involvement, and expectations of provider support, further
reinforcing the need for tail ored survivorship strategies[8,9,30].
Despite the high survivorship burden, Black men often report
dower recovery rates, lower satisfaction with treatment
outcomes, and higher levels of regret following prostatectomy
compared to White men [18,20,31-33]. At the sametime, many
face systemic barriers to posttreatment support, including
financial constraints, geographic chalenges, and medical
mistrust. These barriers may limit participation in traditional
in-person survivorship programs, underscoring the need for
scalable, culturally responsive approaches that address ethnic
variation in survivorship priorities [3,34].

Moabile health (mHealth) interventions have shown great promise
for supporting survivors with cancer by providing easy access
to information, symptom tracking, and virtual counseling
[35-39]. Thistechnology ishighly relevant for Black men with
CaP, as more than 85% of Black Americans own smartphones
[40Q], allowing them to access health resources remotely and
overcometraditional barriersto care[41,42]. mHealth solutions
also provide a convenient and scalable way to deliver tailored
survivorship support, reducing reliance on in-person visits,
which may be infrequent, inaccessible, or underused among
Black men [39]. Additionally, these tools can deliver real-time
symptom tracking, personalized resources, and interactive peer
support, which have been shown to improve health outcomes
in other cancer populations [39,43]. However, there are very
limited existing mHealth interventions focusing on CaP [39,44],
and none that are specifically designed for Black men or
integrate culturally responsive features to enhance engagement
and accessibility [39,44-46]. Given the high smartphone
adoption rate among Black men and the potential for digital
health interventionsto reduce disparities, thereis an urgent need
to develop aculturally tailored mHealth solution that enhances
QoL and addresses the unique survivorship challenges faced
by Black survivors with CaP.

Given the persistent symptom burden, cultural variation in
survivorship experiences, and limited engagement with
supportive care among ethnically diverse Black men with
prostate cancer, there is a need for theoretical frameworks that
can bothinform clinical targets and guide user engagement with
digital resources. The Revised Wilson and Cleary Modd (WCM)
of health-related quality of life [47,48] provides a clinically
grounded pathway linking biological function, symptom
experience, functional status, and overall QoL, offering aclear
rationale for monitoring and managing treatment-related side
effectsthat disproportionately affect Black survivorswith CaP.
Complementing this approach, the Unified Theory of
Acceptance and Use of Technology (UTAUT) [49,50] addresses
factors that influence technology adoption and sustained use,
including usability, cultural relevance, trust, social influence,
and accessto supportive conditions. Together, these frameworks
provide acomprehensive foundation for designing interventions
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that are both clinically meaningful and acceptable to diverse
Black survivor populations with CaP.

Therefore, this study aims to develop, culturally tailor, and
evaluate the Survivorship App for Ethnically Diverse Black
Prostate Cancer Survivors (SAFE-CaPS), amHealth intervention
designed to improve QoL , enhance symptom self-management,
and strengthen psychosocial support among native-born,
African-born, and Caribbean-born Black survivors with CaP.
Specifically, this protocol describes the design and methodol ogy
of adtratified randomized clinical trial comparing SAFE-CaPS
to standard care (SC). We hypothesize that participantsreceiving
SAFE-CaPS will experience greater improvements in overall
QoL, reductions in treatment-related symptom burden, and
higher engagement in survivorship care compared with those
receiving SC.

Methods

Study Design

This 12-month, 2-arm, stratified randomized clinical trial will
use purposive sampling. A total of 248 Black survivors with
CaP will be allocated in a 1:1 ratio to one of two study arms:
(1) The SAFE-CaPS arm (n=124) where participantswill receive
access to the SAFE-CaPS app in addition to SC; or (2) Control
arm (n=124) where participantswill receive SC asrecommended
by their oncologist or other health care provider. SC will vary
across participants and may include provider visits, referralsto
specidists asindicated, and opportunities to receive support as
needed. A stratified randomization approach will ensure a
balanced representation of participants across diverse ethnic
backgrounds. This study was reviewed and funded by the
Department of Defense Prostate Cancer Research Program under
Award Number HT942525PCRPIDA (Multimedia Appendix
1). Thisprotocol was developed in accordance with the SPIRIT
(Standard Protocol Items. Recommendationsfor I nterventional
Trials) 2025 guideline [51]. The completed SPIRIT checklist
isincluded in Multimedia Appendix 2.

Inclusion and Exclusion Criteria

Participants will be eligible if they (1) self-identify as Black,
including native-born Black men, Caribbean-born Black men,
and African-born Black men; (2) have aself-reported confirmed
diagnosis of CaP within the last 5 years; (3) are between the
ages of 40 and 80; and (4) own or will use a smartphone
(Android or i0S).

Participants will be excluded if they do not meet the eligibility
criteria listed above or if they are (1) unable or unwilling to
provideavalid Socia Security Number or Individual Taxpayer
Identification Number, or do not meet U.S. residency
requirements needed to comply with university reporting and
compensation policies; or (2) currently enrolled in another
structured CaP survivorship or support program.

Study Recruitment and Procedure

Using purposive and snowball sampling, participants will be
recruited through multiple channels across the United States
via our current registries (more than 250 registered survivors
with CaP), community-based approaches including our
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Community Advisory Board [52] members [30], fraternities,
and the Inclusive Cancer Care Research Equity [48] for Black
Men Consortium [53] and other existing research networks and
clinics. The goal is to enroll a diverse population of Black
survivors with CaP who meet the study criteria.

The first recruitment strategy will involve active collaboration
with 1 of the co-investigators (medical oncologist), alowing
recruitment through the urol ogic cancer clinics at the OU Health
Stephenson Cancer Center (SCC). Clinical staff will identify
eligible patients and assist with data collection during clinic
visits. The second recruitment strategy will leverage the Clinical
Research Data Warehouse at the SCC, enabling targeted
recruitment. An electronic medical record data pull will identify
potentially eligible participants. Identified participants will be
contacted via mail and or phone. The third strategy will use
existing research networksin Florida and Georgia, aswell asa
database of 108 Black survivors with CaP maintained by the
senior author (MO). National social media recruitment will be
conducted via ResearchMatch [54], a national health volunteer
registry, in collaboration with an in-house marketing team to
promote study participation through digital channels. Finally,
community-based recruitment will be implemented through
partnerships with the SCC Community Outreach and
Engagement Core, the SCC African American Cancer Research
CAB, and established community relationships, including
faith-based organizations, the Prostate Cancer Survivorship
CAB [30], thelnclusive Cancer Care Research Equity for Black
Men Consortium [53], and the Mayo Clinic Minority Health &
Health Equity Research Support initiatives [55]. Community
education events will serve as engagement opportunities to
enhancerecruitment. A 1-page QR code-embedded recruitment
flyer containing study details, eligibility criteria, and the study
phone number will be distributed at community organizations,
churches, and barbershops frequented by Black men. The
multipronged recruitment strategy outlined has been successfully
used in Black communities and is designed to address potential
reluctance to participate in clinical trials [56,57]. Interested
individuals will complete an online screening form or call the
study phone number.

Participants in the SAFE-CaPS intervention group who do not
own asmartphonewill be provided with an Android smartphone
and basic cell phone service to ensure equitable access. Those
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who already own an Android or Apple smartphone will use
their personal device. All participants randomized to the
intervention will receive aunique, single-use code to download
the Insight app developed by the SCC mHealth Technology
Shared Resource [58]. Upon entering the code, they will
complete the baseline assessment and have access to the app
for a 12-month period. Participants will receive practical
instructions on using the app from the research team and there
will be an option for avideo tutorial outlining the features, and
a video tutoria outlining the app's features will be available
during the initial visit. This tutoria video can be saved to the
phone's home screen for future reference, if needed by the
participants. Participants will aso be instructed on how to
exclude the Insight app from “Do Not Disturb” mode settings
on Android and Apple devices to ensure that ecological
momentary assessments (EMAS) are received and completed
in a timely manner. This guidance aims to reduce missed
notifications due to phone settings and enhance EMA
completion rates. The Insight app will serve asthe platform for
assessment and intervention for study groups. During the
baseline assessment, participants will receive instructions on
app features and complete prompted EMAS. Theseinstructions
are also available on demand viathe “App Instructions’ button
on the app's home screen. Participants will complete aweekly,
app-prompted EMA throughout the study. The app will aso
prompt participants to complete follow-up surveys at months
3,6, 9, and 12. Additionally, a subset of participants in the
intervention group (n=30) will be invited to schedule an exit
qualitative interview with a research team member to gather
feedback on their experiences using the app.

Participants in the control arm will receive SC as directed by
their oncology providers, which may include clinic visits,
specidist referrals, or support services. No additiona
educational materials, digital tools, or support will be provided
by the study team beyond the schedul ed assessments. They will
not have accessto the Insight app or EMAs. Participantsin the
control group will complete baseline and follow-up surveys
through a secure REDCap (Research Electronic Data Capture;
Vanderbilt University) link [59]. QoL assessments will be
completed viaREDCap at months 3, 6, 9, and 12. The planned
flow of participants through screening, enrollment,
randomization, intervention, and follow-up assessments is
presented in Figure 1.

Figure 1. Participant flow for the Survivorship App for Ethnically Diverse Black Prostate Cancer Survivors stratified randomized clinical trial.
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Study Randomization

This study will use a1:1 stratified randomized controlled trial
design and will enroll 248 participants who will be randomly
assigned to either the SAFE-CaPS intervention group (n=124)
or the control group (n=124) using REDCap’'s dtratified
randomization module. Stratification will be based on ethnic
background to ensure a balanced representation across study
arms: native-born Black men (n=100), African-born Black men
(n=74), and Caribbean-born Black men (n=74). Within each

https://www.researchprotocol s.org/2026/1/e81503

subgroup, participants will be randomized in equal numbersto
theintervention and control arms (native-born Black men: 50/50;
African-born Black men: 37/37; Caribbean-born Black men:
37/37). This stratified approach ensures balanced subgroup
representation and supports exploratory analyses assessing
potential differences in survivorship experiences and
intervention response across ethnic backgrounds.

Due to the nature of the intervention, blinding of participants,
care providers, and recruitment staff is not feasible. However,
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the data analyst will be blinded to group allocation to reduce
analysis bias.

M obile Health Platform

The Insight mHealth Platform [58], developed by the SCC
mHealth Technology Shared Resource [60], serves as the
foundation for the SAFE-CaPSintervention. This state-of-the-art
platform supportstherapid design, testing, and implementation
of digital health studies, including secure EMAS, adaptive
learning modules, automated symptom alerts, and provider
notification tools, all within a HIPAA (Health Insurance
Portability and Accountability Act)-compliant, encrypted
infrastructure. EMA dataare stored locally on study smartphones
in a sandboxed, encrypted database and securely transmitted
via encrypted channels to enterprise-grade Microsoft Azure
servers, ensuring data confidentiality, integrity, and protection
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against unauthorized access. The platform has supported abroad
portfolio of National Institutes of Health—funded clinical trials
across cancer care, tobacco cessation, HIV prevention, chronic
pain, and behavioral headth [61-65], including studies
specifically tailored for racial and ethnically diverse adults
[61,66,67]. This evidence base demonstrates the platform’s
scalability, cultural adaptability, and suitability for populations
experiencing health inequities. Insight was selected for
SAFE-CaPS because it provides oncology-specific safety
features (eg, distress monitoring and nurse alerts),
literacy-appropriate content options, and flexible cultural
adaptation capabilities. The research team has collaborated
closely with the mHealth Technology Shared Resource to
devel op and refine the SA FE-CaPS content and usability (Figure
2), ensuring alignment with study goals and adherenceto clinical
and ethical standards.
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Figure 2. Home page of the Survivorship App for Ethnically Diverse Black Prostate Cancer Survivors (SAFE-CaPS) app.
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Conceptual Frameworks

The SAFE-CaPS study is guided by an adaptation of the Revised
WCM of QoL [47,48], which was informed by findings from
our extensiveintegrative review [8] and prior qualitative studies
[9,29,68]. The Revised WCM model provides a structured
approach for understanding the impact of biologica function,
symptom experience, functional status, and genera health
perceptionson QoL among Black men with CaP [48]. Themodel
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positsthat biological function (eg, CaP-rel ated pathophysiology)
influences symptom status (eg, urinary dysfunction, fatigue,
and depression), which in turn affects functional status (eg,
ability to perform daily activities) [48,69]. These factors shape
anindividua’sgenera health perception, ultimately determining
their overall QoL, as measured by the Functional Assessment
of Cancer Therapy-Prostate (FACT-P) questionnaire. The
SAFE-CaPS intervention leverages this framework to enhance
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symptom monitoring, self-management, and early intervention
to improve functional status and QoL outcomes.

Demographic factors (eg, age, education, ethnicity, income,
marital status, and geographic residence) and clinical variables
(eg, age at diagnosis, treatment type, disease stage,
prostate-specific antigen level, family history, overall health

Kumar et al

perception, and comorbidities) may moderate the impact of the
intervention on QoL. The integration of the WCM framework
within the SAFE-CaPS intervention is designed to account for
individual differences, ensuring a comprehensive, culturally
tailored approach to improve QoL among Black survivorswith
CaP (Figure 3).

Figure 3. Proposed model of treatment mechanism. PSA: prostate-specific antigen; QoL : quality of life; SAFE-CaPS: Survivorship App for Ethnically

Diverse Black Prostate Cancer Survivors.
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Clinical: age at diagnosis, type of treatment, stage at diagnosis, PSA level, family history,
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Additionally, the study incorporates the UTAUT framework to
assess participant engagement and technology adoption [49].
The UTAUT model evaluates 4 key constructs that have been
shown to influence behavioral intent and sustained app use
(Figure 4) [49,70]. Performance expectancy refers to whether
participants believe theintervention app will help them manage
symptomsand improvetheir health behaviors. Effort expectancy
captures perceptions of ease of use and overall accessibility.
Social influence considers the extent to which hedlth care
providers, caregivers, and peers encourage engagement with
the app. Facilitating conditions assess the availability of

https://www.researchprotocol s.org/2026/1/e81503
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necessary resources and technical support to enable effective
use of theintervention. Additionally, age servesasamoderating
variable in the UTAUT model [49,70]. By integrating WCM
for health outcomes and UTAUT for technology adoption, the
study ensures a comprehensive evaluation of intervention
effectiveness, allowing researchers to measure both clinical
improvements in survivorship and behavioral factors affecting
participant engagement. This dual-framework approach will
inform future enhancements and scal ability of the SAFE-CaPS
intervention.
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Figure 4. Proposed Unified Theory of Acceptance and Use of Technology model.
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Intervention (SAFE-CaPS)

The SAFE-CaPS intervention is designed to provide real-time
symptom monitoring and management of CaP-related symptoms
while integrating culturally relevant content and psychosocial
support.  Acknowledging the importance of emotiona
well-being, theintervention includes resourcesfor mental health
support to improve coping with psychological challengesrelated
to CaP survivorship.

The development of the SAFE-CaPS app was guided by a
Community-Based Participatory Research approach, ensuring
that the needs and lived experiences of Black men with CaP
shaped its design and implementation [8,9,29,30]. The
intervention is built upon findings from our prior work exploring
QoL among ethnically diverse Black men with CaP [8,9,29].
This research identified key survivorship concerns, including
symptom burden, psychosocial distress, and unmet informational
needs, highlighting the necessity of a culturaly responsive
intervention. To increase relevance and usability, the app
underwent iterative refinement in collaboration with a CAB
composed of ethnically diverse Black men survivors with CaP
[30]. Through focus groups, usahility testing, and feedback from
Black men experiencing CaP survivorship, the app wastailored
to reflect their preferences, values, and health care experiences.
Uniquefeaturesinclude culturally relevant health education and
an emphasis on peer support and interactionswith trusted health
care providers. Additionally, theintervention addresses historical
health care mistrust by integrating educational modules that
empower users to navigate the health care system and
communicate effectively with providers.

https://www.researchprotocol s.org/2026/1/e81503
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A key feature of the SAFE-CaPS app is its incorporation of
culturally tailored content, recognizing potential within-group
differences among Black men from native-born, African-born,
and Caribbean-born backgrounds. The intervention also
acknowledges historical mistrust in health care and includes
educational modules to enhance users' understanding of the
health care system and encourage effective communication with
providers. The intervention provides both dynamic and static
resources, featuring content that adapts to user inputs and a
comprehensive content library. The intervention also enables
participants to log and share their symptoms with health care
providers or designated proxies, supporting timely symptom
reporting. Furthermore, the intervention uses behavioral
engagement strategies, including push notifications and
reminders, to encourage consistent participation. Using a
longitudinal tracking approach, the SAFE-CaPS intervention
captures detailed insights into the survivorship journey,
including symptom burden, QoL health behaviors (eg, physical
activity, diet, and sleep), app usage patterns, and user-reported
outcomes through weekly EMAs and quarterly follow-up
surveys.

SAFE-CaPS includes daily assessments of key symptoms,
including pain, sleep disturbances, fatigue, weight gain, urinary
frequency and difficulty, bowel control issues, depression,
anxiety, and worry. Participants also have the option to add
additional comments in an open-text section to report any
concerns or symptoms not captured in the standard items.
Specific symptoms will trigger alerts based on frequency or
distresslevels, notifying both the study team and the designated
health care providers selected by participants (Figure 5).
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Figure5. Example ecological momentary assessment item from risk assessment (left) and adaptive educational materia (right).

Yesterday, | felt more body ache
than usual

Not at all

A little bit

Somewhat

O Quite a bit

® Very Much

These derts will prompt adaptive educational materials that
provide self-management strategies until medical consultation
is obtained (Figure 6). Specific alert triggers include urinary
urgency, difficulty urinating, hematuria, constipation, blood in
stool, pain, worry, or depression. Through these integrated
components, SAFE-CaPS delivers a holistic and culturally

Figure 6. Samples of educational content.
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Control Group (SC)

Participants in the control group will not have access to the
SAFE-CaPS intervention content. Still, they will receive
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RenderX

The Swurvivorship App For Ethnically
Diverse Black Prostate Cancer (CaP)

©

Feeling this much pain is not normal,
and some actions must be taken to
ensure you are alright. We care about
you, so we suggest you contact your
healthcare provider to help ease your
pain. For now, try resting. We know
how hard it is, but you will make it!
While you are resting, it can be helpful
to check this content on how to ease
your pain and deal with it (Check
content for pain management)
(Contact Healthcare Provider)

responsive approach (devel oped with input from Black survivors
with CaP and community advisors to ensure that language,
imagery, and messaging reflect the lived experiences,
preferences, and cultural values) to support Black men in
navigating the complexities of CaP survivorship.

The Survivorship App For Ethnically

Déverse Black Prostate Cancer (CaP) e

50:38

Here are some guidelines for
managing pain at home:

1. Keep track of your pain
2. Take pain medication as prescribed

3. Use non-pharmacological pain relief
methods

4. Stay active: Regular exercise and
physical activity can help reduce pain and
improve overall guality of life,

5. Get enough sleep: Getting adequate
rest and sleep can help reduce pain and
imiprove your overall well-being.

6. Manage stress and anxiety: Stress and
amxiety can exacerbate pain and make it
harder to manage.

. Follow a healthy diet: Eating a balanced
and nutritious diet can help support overall
health and reduce inflammation, which can
contribute to pain. It's important to
remember thal pain management is a
personalized process, and what waorks for

BT T

standard survivorship care, including routine medical follow-ups
and referrals as needed through their health care providers.

JMIR Res Protoc 2026 | vol. 15 | e81503 | p. 9
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

EMA

The SAFE-CaPS daily EMASs will include brief, real-time
assessments of symptom status, functioning, and overall QoL.
The goal isto minimize participant burden while capturing the
essential data points necessary for the study’s analyses.

Table 1. Overview of the questionnaire assessments.

Kumar et al

Data Collection

Assessments will be conducted at baseline, post intervention,
and interim time points at 3, 6, and 9 months. The assessment
schedule is outlined in Table 1 (details of the assessment
measures are provided in the Multimedia Appendix 3).

EMA® measures

Baseline (week 1)

Assessments (week 1-12)  Follow-up

Weeklyb assessments (domains)
Sociodemographic characteristics d

Clinical characteristics

O

The positive and negative affect schedule
Daily assessments (domains)

Pain level and impact

Sleep quality

Sexual functioning

Fatigue level

Weight gain

Urine frequency and difficulty

Bowel control

Physical activity frequency

O O oooooog g

Dietary records
Monthly® assessments
PHQ-4 a

FACT-P® O

O oo ooooog g

3EMA.: ecological momentary assessment.

bFor weekly assessments, the follow-up was done for months 6-12.
CFor monthly assessments, the follow-up was done for months 3-12.
dPHQ-4: Patient Health Questionaire-4.

®FACT-P: Functional Assessment Cancer Therapy—Prostate.

One-Time Assessments

At baseline, sociodemographic and clinical characteristics will
be collected, including age, education level, ethnicity, marital
status, geographic residence, and clinical history (eg, age at
diagnosis, stage of cancer, treatment type, family history of
CaP, treatment status, prostate-specific antigen level, and
comorbidities).

Weekly EMASs

Mood will be assessed at baseline and weekly for the first 12
weeks and during the week following each QoL assessment at
3, 6, 9, and 12 months, totaling 15 weeks of evaluation. The
Positive and Negative Affect Schedule will be used to measure
affect, consisting of two 10-item scales assessing positive and
negative mood [ 71]. Participantswill rate theintensity of several
dimensions of their affect on a 5-point scale (1=very dightly
or not at all; 5=very much), with higher scoresindicating greater
positive or negative affect [71].

https://www.researchprotocol s.org/2026/1/e81503

Daily EMAs

The SAFE-CaPS group will have access to the app-based
intervention for 12 weeks. During this time, participants will
complete daily assessments of various symptoms, including
pain intensity and impact, sleep quality, fatigue levels, weight
changes, urinary frequency and difficulty, body aches, bowel
control, sexua function, and depression or anxiety. Additional
measures will assess physical activity frequency, duration, and
dietary intake (fruit and vegetable consumption). Participants
will also complete daily EMAsfor 1 week following their 6, 9,
and 12-month QoL assessments. Each daily evaluation is
expected to take approximately 5-10 minutes to compl ete.

Quarterly Assessments

QoL and mental health outcomes, including depression and
generalized anxiety disorder, will be evaluated at baseline and
3, 6, 9, and 12 months. These assessments are designed to take
approximately 5 minutes to complete.
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Post I ntervention Survey

Twelve months post-randomization, participants assigned to
SAFE-CaPS will complete a structured online survey via
REDCap to assess intervention engagement, usability, and
changes in health behavior, based on the UTAUT framework.
The survey will evaluate participants responses to the 4 key
intervention constructs: performance expectancy, effort
expectancy, social influence, and facilitating conditions, along
with their final behavioral intent.

Exit Interview

A subset of 30 intervention participants will be invited to
participate in semistructured interviews and focus groups
conducted via Zoom to collect qualitative data on the usability,
engagement, and perceived benefits of the SAFE-CaPS app.
The interview guide will explore several key domains related
to participants experiences with the intervention. Specifically,
the interviews will delve into their CaP survivorship journey,
including interactions with health care providers, thelong-term
impact of treatment, and motivations for participating in the
study. Questions will assess participants' affective attitude (ie,
feelings about the intervention), perceived effectiveness (ie,
perceived improvements in health and well-being), and
self-efficacy (ie, confidencein carrying out intervention-related
behaviors). The domain of burden will capture perceived effort,
challenges, and timeinvestment associated with theintervention.
Intervention coherence will assess how well participants
understand the purpose and functioning of the app. Additionally,
participants will be invited to offer recommendations for
improvement, describetheir ideal model of survivorship support,
and share whether they would recommend the app to others
facing similar experiences.

Sample Size and Power Analysis

The sample size required to detect a significant change in the
primary outcome (FACT-P Total Score) was estimated using a
2-samplet test. Although FACT-P will be assessed at baseline
and at 3, 6, 9, and 12 months, the sample size calculation was
based on detecting a statistically significant difference between
groups at the 12-month timepoint, which serves as the primary
endpoint. The calculation assumed a significance level (a) of
0.05, 80% power, and a1:1 randomization ratio. Based on prior
research by Cella et a [72], which reported an effect size
between 0.39 and 0.58, the sample size was conservatively
determined using the smaller effect size (0.39). Under these
assumptions, a minimum of 105 participants per group is
required to detect a meaningful difference in FACT-P scores.

We anticipate that 15% of the full samplewill belost to attrition;
therefore, thefinal target sample sizewas set at 124 participants
per group (N=248 total). A participant sampling plan will be
implemented to ensure adequate representation of ethnic groups
and balanced alocation across intervention and control
conditions, in alignment with the randomized controlled trial
design.

M easures

This study will use a range of validated instruments and
self-reported measures to assess key constructs related to QoL ,
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symptom burden, psychosocial well-being, lifestyle behaviors,
and health care access among Black men with CaP.

Primary Outcome

The primary outcomewill be QoL which will be assessed using
the (FACT-P) questionnaire [72] at baseline, 3, 6, 9, and 12
months, FACT-Pisa39-iteminstrument that evaluates physical,
emotional, and functional well-being, as well as CaP-specific
concerns such asweight loss, appetite, pain, urinary symptoms,
bowel function, and sexual health. Scores will be transformed
onto a 0-100 scale, with higher scores indicating better QoL.

Secondary Outcomes

App engagement and usability will be evaluated based on
frequency and duration of use, symptom-tracking interaction,
and engagement with educational content. Technology
acceptance and behavioral intent will also be assessed using the
UTAUT framework, which eval uates performance expectancy,
effort expectancy, socia influence, and facilitating conditions.
These outcome variableswill be analyzed at multipletime points
to determine the effectiveness of the SAFE-CaPS intervention
in enhancing QoL, improving mental health, and supporting
symptom self-management among Black survivors with CaP.
Additionally, semistructured interviews and focus groups will
be conducted to explore app usability, engagement, and
perceived benefits.

Analytic Plan

The statistical analyses for the SAFE-CaPS study will include
descriptive, bivariate, and multivariate methods to assess the
intervention's impact on QoL, mental health, symptom
management, and app engagement. Each variable will be
examined for distribution, range, mode, median, and mean (SD).
Skewness and kurtosis will be determined for al ratio-level
variables, while frequency distributions will be calculated for
nominal- and ordinal-level variables. Descriptive statistics will
be used to summarize al study variables, and bivariate statistics
will be computed to assess relationships among theoretical
constructs.

Differencesin demographic and clinical characteristics between
the 2 groupswill be analyzed using a 2-tailed independent t test,
Fisher exact test, and the chi-sgquare test. Intervention usage
will be analyzed using descriptive and inferential statistics for
the number of EMAs compl eted, aerts triggered, and views of
the educational section. An adjusted linear regression
mixed-effect model will assess the impact of treatment group
assignment on FACT-P scores at 12 months, adjusting for
relevant covariates such as age, socioeconomic status, treatment
type, ethnicity, and cancer stage. Preliminary analyses will
include checks for multicollinearity and score distributions to
ensure model validity. The goal isto determine the effect of the
intervention on QoL as measured by FACT-P, independent of
these baseline characteristics.

Chi-square analysesand t testswill examine baseline differences
between ethnic groups. One-way ANOVA and correlationswill
be conducted to determine whether demographic and clinical
variables are significantly associated with perceived
acceptability, accessibility, and engagement. Due to the
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preliminary nature of these analyses, only covariates significant
at P<.05 will beincluded in the final models. Cronbach o will
assess the reliability of the multi-item instrument to determine
the internal consistency of the model used to measure the
constructs of the proposed framework, as shown in Figure 3. A
Cronbach a value =0.70 will be considered acceptable for
internal consistency [73]. Data will be analyzed using SPSS
(version 29; IBM Corp).

Qualitative Analysis Plan

Qualitative data from postintervention interviews will be
analyzed using areflexive thematic analysis approach to explore
participants’ experiences with the SAFE-CaPS mHealth app.
All interviews will be transcribed verbatim by a professional
transcription service with established safeguards to protect
Protected Health Information, and transcripts will be coded
using ATLASi v24 (Lumivero/ATLASI Scientific Software
Development GmbH). Two researchers (MO and GK) will
independently review transcripts, develop initial codes, and
iteratively refine a shared codebook through discussion and
consensus. Codeswill then be organized into broader categories
and themes that capture perceptions of usability, acceptability,
cultural relevance, and factorsinfluencing engagement with the
i ntervention, with attention to variation across ethnic subgroups.
Emerging themes will be reviewed collaboratively with the
research team to ensure analytic rigor. Qualitative findingswill
be integrated with quantitative outcomes using an explanatory
sequential mixed-methods approach, alowing qualitative
insights to contextualize, explain, and complement observed
guantitative patternsto provide acomprehensive understanding
of intervention usability and impact.

Study Compensation

Participants (N=248) will receive US $50 each for completing
both the baseline and postintervention assessments, totaling US
$100 per participant. In addition, al participants will receive
US $25 for completing each interim survey at 3, 6, and 9 months
(atotal of US $75). Participants in the SAFE-CaPS arm who
complete the semistructured exit interview (n=30) will receive
an additional US $50 payment. To enhance EMA compliance,
SAFE-CaPS participants (n=124) will receive US $2 per day
for completing daily assessments once aday over 15 weeks (up
to US $210) and US $20 per completed weekly assessment (up
to US $300). Thus, participants in this arm may earn up to US
$685, or US $735 if they also complete the exit interview.
Participantsin the control arm may earn upto US$175intotal.
Compensation will be provided weekly via a reloadable study
credit card [74]. Participants will not be compensated for
on-demand app usage or engagement with intervention
components. Although the total potential payment varies by
arm, the additional amounts in SAFE-CaPS accurately reflect
the increased time and effort required for intensive EMA data
collection. This structure was reviewed and approved by the
University of Oklahoma Health Campus Institutional Review
Board (IRB). To guard against bias, total compensation received
will be captured and evaluated as a covariate in sensitivity
analyses.
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Ethical Consider ations

The SAFE-CaPS study will adhere to strict ethical guidelines
to protect participants' rights, privacy, and safety. The study
protocol has been approved by the University of Oklahoma
Health Campus Ingtitutional Review Board (OUHC IRB;
protocol number 17116). This trial is registered at
ClinicaTrials.gov (NCT06651359). All participantswill provide
writteninformed consent after being fully informed of the study
purpose, procedures, risks, benefits, and voluntary nature of
participation, including theright to withdraw at any timewithout
penalty.

To protect privacy and confidentiality, all participant data will
be dedentified, encrypted, and stored on secure,
password-protected computers and servers. Audio-recorded
interviewswill be professionally transcribed, and all transcripts
will be deidentified. Only authorized study personnel will have
access to identifiable data. Additional protections, including
user access controls, password authentication, auto-logout
features, and audit trails, will be implemented to prevent
unauthorized access to Protected Health Information.
Participants who experience distress or report clinicaly
concerning symptomswill bereferred to appropriate health care
providers, and the app’s automated alert system will notify the
study team when severe symptoms are reported to facilitate
timely follow-up. Ethical oversight will be maintained through
ongoing IRB monitoring and adherence to all federal and
institutional regulations governing human subjects' research.
Participantswill receive monetary compensation for completing
study assessments across the 12-month period, with payments
distributed at each assessment point. Participants in the
SAFE-CaPS arm may earn up to US $685, or up to US $735 if
they complete the exit interview, whereas participants in the
control arm may earn up to US $175in total.

Results

The SAFE-CaPS study received funding in January 2024, and
IRB approval was received in May 2024. Study recruitment
began on August 24, 2025. Overall, 6 participants have been
enrolled, including 2 in the SAFE-CaPS intervention arm and
4 in the SC group. Recruitment is expected to conclude in July
2027. Data analysis is anticipated to occur toward the end of
2027, with article preparation and publication planned for
mid-2028 and early 2029. The SAFE-CaPS study is expected
to improve QoL, mental health, and symptom management
among ethnically diverse Black men with CaP It is anticipated
that participants in the intervention group will demonstrate
significant improvements in FACT-P scores, along with
reductions in depression and anxiety symptoms over time.
Real-time symptom monitoring is expected to enhance
self-management and facilitate timely intervention, resulting in
fewer severe symptom episodes and improved health outcomes.
High app engagement is anticipated, with frequent use of
symptom tracking, educational content, and provider alerts.
Increased engagement may be associated with better health
behaviors, including increased physical activity and improved
dietary intake. Exploratory analyses may revea differencesin
app adoption based on sociodemographic factors, enabling the
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identification of potential disparities in digital health use.
Furthermore, qualitative findings are expected to provide
insightsinto facilitators and barriersto app usability, informing
future refinements of the intervention and guiding the scal ability
and adaptation of the SAFE-CaPS model for broader
implementation.

Discussion

Principal Findings

The SAFE-CaPS study is expected to demonstrate that
participants receiving the culturally tailored mHealth
intervention will experience greater improvements in QoL,
reductions in symptom burden, and higher engagement in
survivorship care than those receiving SC. We anticipate that
real-time symptom monitoring, adaptive educational support,
and culturally grounded content will enhance symptom
self-management, reduce distress, and facilitate more timely
health care follow-up. Qualitative findings are also expected to
illuminate user experiences, highlight facilitators and barriers
to engagement, and guide iterative refinement of the app.

Comparison With Prior Work

Prior research has consistently shown that Black men with CaP
experience a higher symptom burden, lower engagement in
survivorship care, reduced QoL , and significant disparities in
health outcomes compared to other racial groups [3,8,39,75].
Digital health solutions have demonstrated promiseinimproving
symptom management, mental health, and survivorship
outcomes across various cancer populations [76]. However,
existing CaP mHealth interventions have rarely been designed
specifically for Black men, nor have they accounted for
within-group cultural diversity among native-born, African-born,
and Caribbean-born survivors with CaP. SAFE-CaPS advances
this literature by integrating culturally relevant educational
resources and survivorship priorities identified directly from
diverse Black survivors with CaP and community advisors,
addressing a critical gap in prior mHealth and survivorship
studies.

Strengths and Limitations

The SAFE-CaPS study has several key strengthsthat distinguish
it asapioneering mHealth intervention for Black survivorswith
CaP First, itsculturally tailored design enablestheintervention
content, symptom tracking, and psychosocial support features
to directly address unique survivorship challenges faced by
Black men, particularly considering historical health care
mistrust and disparities in symptom management. Second, the
app includes real-time symptom monitoring with atiered alert
system: when a participant reports a symptom that exceeds a
prespecified frequency or distress threshold, an alert is routed
to the research team, who will contact the participant within
24 hours and, with the participant’s permission, notify the
designated health care provider for clinical follow-up. Third,
the study uses a comprehensive evaluation framework that
integrates quantitative assessments (FACT-P and Patient Health
Questionnaire-4 scales) with qualitative data from
semistructured interviewsto assessthe effectiveness, feasibility,
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engagement, and ongoing refinement of the app. Additionally,
theuse of validated theoretical frameworks (WCM and UTAUT)
strengthens the study’s conceptual foundation, linking clinical
outcomes, psychosocia factors, and technology adoption to
enhance survivorship care.

Degpite its strengths, the study has several limitations. One
potential challenge is variability in intervention engagement,
which may be influenced by factors such as digital literacy,
socioeconomic status, and access to technology, potentially
limiting the generalizability of the findings. To address this,
participants will receive technical support and training to
enhance the usability and engagement of the intervention. A
further limitation is the potential for differential retention
between study arms, as participants in the SAFE-CaPS group
may have greater motivation to remain in the study dueto access
to the intervention and associated compensation, which could
contribute to higher loss to follow-up in the usual care group.
Retention will be monitored across study arms, and results will
be interpreted with consideration of potential differential
attrition. Another limitationisreliance on self-reported datafor
QoL and symptom tracking, which may introduce recall and
response bias. However, the use of validated assessment
instruments and objective app engagement metricswill enhance
data reliability and mitigate some concerns. Despite these
limitations, demonstrating the preliminary efficacy of the
SAFE-CaPS app will provide valuable insights into the
feasibility and effectiveness of culturally tailored digital
interventionsfor improving CaP survivorship outcomesin Black
men.

Future Directions

Findings from this study will guide the refinement of
SAFE-CaPS, including enhancing usability features, tailoring
educational content, and improving the symptom alert process.
Future work may involve adapting the intervention for broader
geographic implementation, testing the app in alarger multisite
randomized clinical trial, and exploring integration with
electronic health recordsfor automated clinical aerts. The study
team plans to disseminate findings through peer-reviewed
publications, national conferences, community presentations,
and partnershipswith cancer centers and survivorship networks.
Ultimately, SAFE-CaPS has the potential to inform scalable,
equitable digital survivorship models for diverse and
underserved cancer survivor populations.

Conclusions

The SAFE-CaPS study represents asignificant effort to address
persistent survivorship disparities among Black prostate cancer
survivors through a culturally tailored, mHealth—enabled
approach. By combining real-time symptom surveillance,
tailored education, and community-informed content, this
intervention aims to provide a scalable and accessible tool to
support improved survivorship outcomes. The results of this
protocol-driven trial will contribute critical evidenceto thefields
of digital oncology, health equity, and mHealth implementation,
and will inform future policy, clinical integration, and
larger-scale trials aimed at expanding culturally responsive
survivorship care.

JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 13
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Kumar et a

Acknowledgments

The authors thank the Mobile Health Shared Resource at the OU Health Stephenson Cancer Center for providing programming
and technological support for the development and deployment of the SAFE-CaPS intervention. We also acknowledge the
contributions of the research team, community partners, and participating survivors with prostate cancer, whose insights hel ped
guide the cultural tailoring of the SAFE-CaPS intervention.

During the preparation of this manuscript, the lead author used Paperpal Preflight to revise the clarity of afew sentences. After
using this tool, the lead author reviewed and edited all content and takes full responsibility for the integrity and accuracy of the
final publication.

Funding

This research was supported by an Early Investigator Research Award from the Department of Defense
(EIRAW81XWH-20-1-0080), a Health Disparity Research Award from the Department of Defense (HT94252410290), and a
National Institute on Minority Health and Health Disparities grant (R25MD011564), all awarded to MO. This work was also
supported by the National Institute on Minority Health and Health Disparities of the National Institutes of Health under Award
Number KO1IMDO015295 awarded to AA. Additional funding support was provided by the American Cancer Society through
grants PF-24-1198256-01-HOPS to NMM and CHERC-24-1160021-01-CHERC to DEK/GK. Thisresource is supported in part
by the National Cancer Institute Cancer Center Support Grant (P30CA 225520). Additional support for infrastructure and shared
resources was provided by the Oklahoma Tobacco Settlement Endowment Trust (TSET) contract STCST00400_FY 25), awarded
to the OU Health Stephenson Cancer Center and used to access the Mobile Health Technology Shared Resource.

Data Availability
The datasets generated or analyzed during this study will be available from the corresponding author upon reasonabl e request.

Authors Contributions

Conceptualization; MO

Data curation: MO, GK, and PG

Formal analysis: MO, GK, and PG

Funding acquisition: MO

Investigation: GK, PG, ACA, KD, JMN, PC, PB, DR, EM, RO, MAH, YDZ, ZN, AGM, EK, MEY, SD, DJM, OB, FTO, LGP,
MSB, DEK, MEO

Methodology: MO

Project administration: PG and GK

Software: MB

Supervision: MO

Validation: MO, GK, and PG

Visudization: MO, GK, and PG

Writing-original draft: GK

Writing-review and editing: GK, PG, ACA, KD, JMN, PC, PB, DR, EM, RO, MAH, YDZ, ZN, AGM, EK, MEY, SD, DIM,
OB, FTO, LGP, MSB, DEK, and MEO

Conflictsof Interest

MSB and DEK are inventors of the Insight mHealth Platform, and they receive royalties when investigators outside OUHC use
Insight. However, since the study Pl is affiliated with OUHC, they will not receive royaltiesin this case.

Multimedia Appendix 1

Department of Defense peer-review summary report.
[PDE File (Adobe PDFE File), 234 KB-Multimedia Appendix 1]

Multimedia Appendix 2

SPIRIT 2025 checklist.
[DOCX File, 34 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Overview of scheduled assessment.

https://www.researchprotocols.org/2026/1/e81503 JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 14
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v15i1e81503_app1.pdf&filename=90207c281f34c18c184dec09c6c21b1e.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e81503_app1.pdf&filename=90207c281f34c18c184dec09c6c21b1e.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e81503_app2.docx&filename=c8939724a8652c6a246360d368ab1f74.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e81503_app2.docx&filename=c8939724a8652c6a246360d368ab1f74.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kumar et a

[DOCX File, 20 KB-Multimedia Appendix 3]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Siegel RL, Kratzer TB, Giaguinto AN, Sung H, Jemal A. Cancer statistics, 2025. CA Cancer J Clin. 2025;75(1):10-45.
[FREE Full text] [doi: 10.3322/caac.21871] [Medline: 39817679]

Saka AH, Giaguinto AN, McCullough LE, TossasKY, Star J, Jemal A, et al. et a. Cancer statistics for African American
and Black people, 2025. CA Cancer J Clin. 2025;75(2):111-140. [FREE Full text] [doi: 10.3322/caac.21874] [Medline:
39976243]

Lillard JW, Moses KA, Mahal BA, George DJ. Racia disparitiesin Black men with prostate cancer: aliterature review.
Cancer. 2022;128(21):3787-3795. [FREE Full text] [doi: 10.1002/cncr.34433] [Medline: 36066378]

Murphy A, Cottrell-Daniels CC, Awasthi S, Katende E, Park JY, DenisJ, et a. et al. Understanding and addressing prostate
cancer disparitiesin diagnosis, treatment, and outcomes among Black men. Cancer Control. 2024;31:10732748241275389.
[FREE Full text] [doi: 10.1177/10732748241275389] [Medline: 39149902]

Chowdhury-Paulino IM, Ericsson C, Vince R, Spratt DE, George DJ, Mucci LA. Racial disparitiesin prostate cancer among
black men: epidemiology and outcomes. Prostate Cancer Prostatic Dis. 2022;25(3):397-402. [FREE Full text] [doi:
10.1038/s41391-021-00451-z] [Medline: 34475523]

Zhang B, Li J, Tang M, Cheng C. Reduced racial disparity as aresult of survival improvement in prostate cancer. Cancers
(Basel). 2023;15(15):3977. [FREE Full text] [doi: 10.3390/cancers15153977] [Medline: 37568792]

Finney JM, Hamilton JB, Hodges EA, Pierre-Louis BJ, Crandell JL, Muss HB. African American cancer survivors: do
cultural factors influence symptom distress? J Transcult Nurs. 2015;26(3):294-300. [doi: 10.1177/1043659614524251]
[Medline: 24797252]

Dickey SL, Ogunsanya ME. Quality of life among black prostate cancer survivors: an integrative review. Am J Mens
Health. 2018;12(5):1648-1664. [FREE Full text] [doi: 10.1177/1557988318780857] [Medline: 29926761]
Ogunsanya ME, Kaninjing E, Ellis TN, Morton DJ, McIntosh AG, Zhao J, et d. et a. Health-related quality of lifein
ethnically diverse Black prostate cancer survivors. a convergent parallel mixed-methods approach. Qual Life Res.
2024;33(10):2705-2719. [doi: 10.1007/s11136-024-03718-9] [Medline: 39008143]

Baden M, Lu L, Drummond FJ, Gavin A, Sharp L. Pain, fatigue and depression symptom cluster in survivors of prostate
cancer. Support Care Cancer. 2020;28(10):4813-4824. [FREE Full text] [doi: 10.1007/s00520-019-05268-0] [Medline:
31980895]

Nguyen C, Lairson DR, Swartz MD, Du XL. Risks of major long-term side effects associated with androgen-deprivation
therapy in men with prostate cancer. Pharmacotherapy. 2018;38(10):999-1009. [doi: 10.1002/phar.2168] [Medline: 30080934]
Sutton E, Lane JA, Davis M, Walsh El, Neal DE, Hamdy FC, et al. et al. Men's experiences of radiotherapy treatment for
localized prostate cancer and its long-term treatment side effects: alongitudinal qualitative study. Cancer Causes Control.
2021;32(3):261-269. [FREE Full text] [doi: 10.1007/s10552-020-01380-3] [Medline: 33394204]

DavisKM, Kelly SP, Luta G, Tomko C, Miller AB, Taylor KL. The association of long-term treatment-related side effects
with cancer-specific and general quality of life among prostate cancer survivors. Urology. 2014;84(2):300-306. [ FREE Full
text] [doi: 10.1016/j.urology.2014.04.036] [Medline: 24975711]

Unger IM, Till C, Tangen CM, Hershman DL, Goodman PJ, LeBlanc M, et al. et a. Long-term adverse effects and
complications after prostate cancer treatment. JAMA Oncol. 2024;10(12):1654-1662. [doi: 10.1001/jamaoncol.2024.4397]
[Medline: 39509091]

Spendelow JS, Eli Joubert H, Lee H, Fairhurst BR. Coping and adjustment in men with prostate cancer: asystematic review
of qualitative studies. JCancer Surviv. 2018;12(2):155-168. [FREE Full text] [doi: 10.1007/s11764-017-0654-8] [Medline:
29063497]

Ogunsanya ME, Kaninjing E, Ellis TN, Morton DJ, McIntosh AG, Zhao J, et d. et a. Health-related quality of lifein
ethnically diverse Black prostate cancer survivors. a convergent parallel mixed-methods approach. Qual Life Res.
2024;33(10):2705-2719. [doi: 10.1007/s11136-024-03718-9] [Medline: 39008143]

Okoro FO, Song L, Auten B, Whitaker-Brown C, Cornelius J. African-American survivors of prostate cancer: ameta-synthesis
of qualitative studies. J Cancer Surviv. 2021;15(1):40-53. [FREE Full text] [doi: 10.1007/s11764-020-00909-4] [Medline:
32666419]

Rencsok EM, Slopen N, AutioK, Morgans A, McSwainL, BarataP, et al. et al. Quality of lifein the year after new diagnosis
with advanced prostate cancer for Black and Whiteindividualslivinginthe US. Qual Life Res. Nov 2023;32(11):3209-3221.
[FREE Full text] [doi: 10.1007/s11136-023-03468-0] [Medline: 37410340]

RiceK, Hudak J, Peay K, Elsamanoudi S, TravisJ, Lockhart R, et al. et al. Comprehensive quality-of-life outcomesin the
setting of a multidisciplinary, equal access prostate cancer clinic. Urology. 2010;76(5):1231-1238. [doi:
10.1016/j.urology.2010.03.087] [Medline: 20579698]

Chhatre S, Wein AJ, Malkowicz SB, Jayadevappa R. Racial differencesin well-being and cancer concernsin prostate
cancer patients. J Cancer Surviv. 2011;5(2):182-190. [doi: 10.1007/s11764-011-0170-1] [Medline: 21274650]

https://www.researchprotocols.org/2026/1/e81503 JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 15

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v15i1e81503_app3.docx&filename=4d42e2c8e6b5d032a80ac1e6d0ff8b57.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e81503_app3.docx&filename=4d42e2c8e6b5d032a80ac1e6d0ff8b57.docx
https://onlinelibrary.wiley.com/doi/10.3322/caac.21871
http://dx.doi.org/10.3322/caac.21871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39817679&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.3322/caac.21874
http://dx.doi.org/10.3322/caac.21874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39976243&dopt=Abstract
https://europepmc.org/abstract/MED/36066378
http://dx.doi.org/10.1002/cncr.34433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36066378&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/10732748241275389?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/10732748241275389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39149902&dopt=Abstract
https://europepmc.org/abstract/MED/34475523
http://dx.doi.org/10.1038/s41391-021-00451-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34475523&dopt=Abstract
https://www.mdpi.com/resolver?pii=cancers15153977
http://dx.doi.org/10.3390/cancers15153977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37568792&dopt=Abstract
http://dx.doi.org/10.1177/1043659614524251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24797252&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1557988318780857?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1557988318780857
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29926761&dopt=Abstract
http://dx.doi.org/10.1007/s11136-024-03718-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39008143&dopt=Abstract
https://europepmc.org/abstract/MED/31980895
http://dx.doi.org/10.1007/s00520-019-05268-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31980895&dopt=Abstract
http://dx.doi.org/10.1002/phar.2168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30080934&dopt=Abstract
https://europepmc.org/abstract/MED/33394204
http://dx.doi.org/10.1007/s10552-020-01380-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33394204&dopt=Abstract
https://europepmc.org/abstract/MED/24975711
https://europepmc.org/abstract/MED/24975711
http://dx.doi.org/10.1016/j.urology.2014.04.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24975711&dopt=Abstract
http://dx.doi.org/10.1001/jamaoncol.2024.4397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39509091&dopt=Abstract
https://europepmc.org/abstract/MED/29063497
http://dx.doi.org/10.1007/s11764-017-0654-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29063497&dopt=Abstract
http://dx.doi.org/10.1007/s11136-024-03718-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39008143&dopt=Abstract
https://europepmc.org/abstract/MED/32666419
http://dx.doi.org/10.1007/s11764-020-00909-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32666419&dopt=Abstract
https://europepmc.org/abstract/MED/37410340
http://dx.doi.org/10.1007/s11136-023-03468-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37410340&dopt=Abstract
http://dx.doi.org/10.1016/j.urology.2010.03.087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20579698&dopt=Abstract
http://dx.doi.org/10.1007/s11764-011-0170-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21274650&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kumar et a

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

Imm KR, Williams F, Housten AJ, Colditz GA, Drake BF, Gilbert KL, et a. et al. African American prostate cancer
survivorship: exploring the role of social support in quality of life after radical prostatectomy. J Psychosoc Oncol.
2017;35(4):409-423. [FREE Full text] [doi: 10.1080/07347332.2017.1294641] [Medline: 28398149]

Koelker M, Labban M, Frego N, Ye J, Lipsitz SR, Hubbell HT, et al. et al. Racial differencesin patient-reported outcomes
among men treated with radical prostatectomy for prostate cancer. Prostate. 2024;84(1):47-55. [doi: 10.1002/pros.24624]
[Medline: 37710385]

Facts about the U.S. black population. Pew Research Center. 2025. URL: https.//www.pewresearch.org/race-and-ethnicity/
fact-sheet/facts-about-the-us-black-popul ation/ [accessed 2025-07-18]

A rising share of the U.S. black population isforeign born. Pew Research Center. 2015. URL : https.//www.pewresearch.org/
social-trends/2015/04/09/a-rising-share-of -the-u-s-black-popul ation-is-foreign-born/ [accessed 2025-07-18]

Pinheiro PS, Medina H, Callahan KE, Kwon D, Ragin C, Sherman R, et al. et al. Cancer mortality among US blacks:
variability between African Americans, Afro-Caribbeans, and Africans. Cancer Epidemiol. 2020;66:101709. [FREE Full
text] [doi: 10.1016/j.canep.2020.101709] [Medline: 32240959]

Ragin C, Mutetwa B, Attong-Rogers A, Roach V, Taioli E. Geographic and outcome variation among black men diagnosed
with prostate cancer. Infect Agent Cancer. 2011;6 Suppl 2(Suppl 2):S2. [EREE Full text] [doi: 10.1186/1750-9378-6-S2-S2]
[Medline: 21992682]

Zeigler-Johnson C, McDonald AC, Pinheiro P, Lynch S, Taioli E, Joshi S, et al. et al. Trendsin prostate cancer incidence
among black men in the Caribbean and the United States. Prostate. 2023;83(12):1207-1216. [doi: 10.1002/pros.24580]
[Medline: 37244749]

Bright M, Grant A, Zhu J, Choudhri A, Dash C, Adams-Campbell L. Preventative cancer screening among African and
Afro-Caribbean immigrants. JNatl Med Assoc. 2025. [FREE Full text] [doi: 10.1016/j.jnma.2025.11.006] [Medline:
41290476]

Ogunsanya M, Kaninjing E, Ellis T, Bamidele O, Morton D, McIntosh A, et al. et al. Quality of life assessment among
ethnically diverse black prostate cancer survivors: a constructivist grounded theory approach. Res Sg. 2024. [FREE Full
text] [doi: 10.21203/rs.3.rs-3941497/v1] [Medline: 38464107]

Ogunsanya ME, Kaninjing E, Morton DJ, Dwyer K, Young ME, Odedina FT. Bridging the Gap: a community advisory
board promoting community engagement in cancer research for ethnically diverse populations. Am JMens Health.
2024;18(5):15579883241280826. [FREE Full text] [doi: 10.1177/15579883241280826] [Medline: 39340388]

Chornokur G, Dalton K, BorysovaME, Kumar NB. Disparitiesat presentation, diagnosis, treatment, and survival in African
American men, affected by prostate cancer. Prostate. 2011;71(9):985-997. [FREE Full text] [doi: 10.1002/pros.21314]
[Medline: 21541975]

Sinfield P, Baker R, Camosso-Stefinovic J, Colman AM, Tarrant C, Mellon JK, et al. et al. Men's and carers' experiences
of care for prostate cancer: a narrative literature review. Health Expect. 2009;12(3):301-312. [FREE Full text] [doi:
10.1111/j.1369-7625.2009.00546.x] [Medline: 19754693]

Burnett AL. Racial disparitiesin sexual dysfunction outcomes after prostate cancer treatment: myth or reality? J Racial
Ethn Health Disparities. 2016;3(1):154-159. [doi: 10.1007/s40615-015-0126-7] [Medline: 26896115]

Alexis O, Wordley AJ. The impact of ethnicity on decisions and decision making in prostate cancer: an integrative review.
Ethn Health. 2025;30(2):316-336. [FREE Full text] [doi: 10.1080/13557858.2024.2429416] [Medline: 39560506]
Stubbins R, He T, Yu X, PuppalaM, Ezeana CF, Chen S, et al. et a. A behavior-modification, clinical-grade mobile
application to improve breast cancer survivors accountability and health outcomes. JCO Clin Cancer Inform. 2018;2:1-11.
[FREE Full text] [doi: 10.1200/CCI.18.00054] [Medline: 30652617]

Howell KE, Baedke JL, Bagherzadeh F, McDonald A, Nathan PC, NessKK, et al. et a. Using mHealth technology to
evaluate daily symptom burden among adult survivors of childhood cancer: afeasibility study. Cancers (Basel).
2024;16(17):2984. [FREE Full text] [doi: 10.3390/cancers16172984] [Medline: 39272842]

Hernandez Silva E, Lawler S, Langbecker D. The effectiveness of mHealth for self-management in improving pain,
psychological distress, fatigue, and sleep in cancer survivors: a systematic review. J Cancer Surviv. 2019;13(1):97-107.
[doi: 10.1007/s11764-018-0730-8] [Medline: 30635865]

Seiler A, KlaasV, Troster G, Fagundes CP. eHealth and mHealth interventionsin the treatment of fatigued cancer survivors:
a systematic review and meta-analysis. Psychooncology. 2017;26(9):1239-1253. [doi: 10.1002/pon.4489] [Medline:
28665554]

OgunsanyaME, Sifat M, Bamidele OO, Ezenwankwo EF, Clifton S, Ton C, et d. et al. Mobile health (mHealth) interventions
in prostate cancer survivorship: ascoping review. JCancer Surviv. 2023;17(3):557-568. [doi: 10.1007/s11764-022-01328-3]
[Medline: 36627464]

Mobile fact sheet. Pew Research Center. 2024. URL : https://www.pewresearch.org/internet/fact-sheet/mobile/ [accessed
2025-01-09]

Smartphones help blacks, hispanics bridge some?but not all 2digital gaps with whites. Benton Institute for Broadband &
Society. 2017. URL: https://www.benton.org/headlines/

smartphones-hel p-blacks-hi spanics-bridge-some-%E2%80%93-not-al |- %E2%80%93-di gital -gaps-whites [accessed
2025-07-18]

https://www.researchprotocols.org/2026/1/e81503 JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 16

(page number not for citation purposes)


https://www.tandfonline.com/doi/10.1080/07347332.2017.1294641?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/07347332.2017.1294641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28398149&dopt=Abstract
http://dx.doi.org/10.1002/pros.24624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37710385&dopt=Abstract
https://www.pewresearch.org/race-and-ethnicity/fact-sheet/facts-about-the-us-black-population/
https://www.pewresearch.org/race-and-ethnicity/fact-sheet/facts-about-the-us-black-population/
https://www.pewresearch.org/social-trends/2015/04/09/a-rising-share-of-the-u-s-black-population-is-foreign-born/
https://www.pewresearch.org/social-trends/2015/04/09/a-rising-share-of-the-u-s-black-population-is-foreign-born/
https://europepmc.org/abstract/MED/32240959
https://europepmc.org/abstract/MED/32240959
http://dx.doi.org/10.1016/j.canep.2020.101709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32240959&dopt=Abstract
https://infectagentscancer.biomedcentral.com/articles/10.1186/1750-9378-6-S2-S2
http://dx.doi.org/10.1186/1750-9378-6-S2-S2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21992682&dopt=Abstract
http://dx.doi.org/10.1002/pros.24580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37244749&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0027-9684(25)00341-4
http://dx.doi.org/10.1016/j.jnma.2025.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=41290476&dopt=Abstract
https://europepmc.org/abstract/MED/38464107
https://europepmc.org/abstract/MED/38464107
http://dx.doi.org/10.21203/rs.3.rs-3941497/v1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38464107&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/15579883241280826?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/15579883241280826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39340388&dopt=Abstract
https://europepmc.org/abstract/MED/21541975
http://dx.doi.org/10.1002/pros.21314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21541975&dopt=Abstract
https://europepmc.org/abstract/MED/19754693
http://dx.doi.org/10.1111/j.1369-7625.2009.00546.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19754693&dopt=Abstract
http://dx.doi.org/10.1007/s40615-015-0126-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26896115&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/13557858.2024.2429416?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/13557858.2024.2429416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39560506&dopt=Abstract
https://europepmc.org/abstract/MED/30652617
http://dx.doi.org/10.1200/CCI.18.00054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30652617&dopt=Abstract
https://www.mdpi.com/resolver?pii=cancers16172984
http://dx.doi.org/10.3390/cancers16172984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39272842&dopt=Abstract
http://dx.doi.org/10.1007/s11764-018-0730-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30635865&dopt=Abstract
http://dx.doi.org/10.1002/pon.4489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28665554&dopt=Abstract
http://dx.doi.org/10.1007/s11764-022-01328-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36627464&dopt=Abstract
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.benton.org/headlines/smartphones-help-blacks-hispanics-bridge-some-%E2%80%93-not-all-%E2%80%93-digital-gaps-whites
https://www.benton.org/headlines/smartphones-help-blacks-hispanics-bridge-some-%E2%80%93-not-all-%E2%80%93-digital-gaps-whites
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kumar et a

42.

43.

45,

46.

47.

48.

49,

50.
51.
52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Home broadband adoption, computer ownership vary by race, ethnicity in the U.S. Pew Research Center. 2021. URL :
https.//www.pewresearch.org/short-reads/2021/07/16/

home-broadband-adopti on-computer-ownership-vary-by-race-ethnicity-in-the-u-g/ [accessed 2025-07-18]

Mahmood A, Mahmood A, Kedia S, Chang CF. Rural-urban disparitiesin mobile health application ownership and utilization
among cancer survivors. Med Care. 2025;63(2):111-116. [doi: 10.1097/M L R.0000000000002092] [Medline: 39791845]
Rincon E, Monteiro-Guerra F, Rivera-Romero O, Dorronzoro-Zubiete E, Sanchez-Bocanegra CL, Gabarron E. Mobile
phone apps for quality of life and well-being assessment in breast and prostate cancer patients: systematic review. IMIR
Mhealth Uhealth. 2017;5(12):€187. [FREE Full text] [doi: 10.2196/mhealth.8741] [Medline: 29203459]

Yuan MJ, Hébert ET, Johnson RK, Long J, Vandewater EA, Vickers AJ. A personalized automated messaging system to
improve adherence to prostate cancer screening: research protocol. IMIR Res Protoc. Nov 28, 2012;1(2):e20. [FREE Full
text] [doi: 10.2196/resprot.2398] [Medline: 23612443]

Pham Q, Cafazzo JA, Feifer A. Adoption, acceptability, and effectiveness of a mobile health app for personalized prostate
cancer survivorship care: protocol for arealist case study of the ned app. IMIR Res Protoc. 2017;6(10):€197. [FREE Full
text] [doi: 10.2196/resprot.8051] [Medline: 29025699]

Wilson IB, Cleary PD. Linking clinical variableswith health-related quality of life. A conceptual model of patient outcomes.
JAMA. Jan 04, 1995;273(1):59-65. [Medline: 7996652]

Ferrans CE, Zerwic JJ, Wilbur JE, Larson JL. Conceptual model of health-related quality of life. JNurs Scholarsh.
2005;37(4):336-342. [doi: 10.1111/].1547-5069.2005.00058.x] [Medline: 16396406]

Venkatesh V. User acceptance of information technology: Toward a unified view. M1S quarterly. 2003:425-478. [doi:
10.2307/30036540]

Marikyan M, Papagiannidis P. Unified Theory of Acceptance and Use of Technology. Bristol, UK. TheoryHub book; 2021.
Chan A, Boutron |, Hopewell S, Moher D, Schulz KF, Collins GS, et al. et a. SPIRIT 2025 statement: updated guideline
for protocols of randomised trials. The Lancet. 2025;405(10491):e19-e27. [doi: 10.1016/s0140-6736(25)00770-6]
Halpern MT, McCabe M S, Burg MA. The cancer survivorship journey: models of care, disparities, barriers, and future
directions. Am Soc Clin Oncol Educ Book. 2016;35:231-239. [FREE Full text] [doi: 10.1200/EDBK_156039] [Medline:
27249703]

Ashing KT. TheiCCARE consortium for prostate cancer in black men: creating a survivorship care plan for black prostate
cancer survivors. 2022. Presented at: 15th AACR Conference on the Science of Cancer Health Disparitiesin Racial/Ethnic
Minorities and the Medically Underserved; September 16-19, 2022; Philadel pha, PA. [doi: 10.1158/1538-7755.disp22-a033]
Harris PA, Scott KW, Lebo L, Hassan N, Lightner C, Pulley J. ResearchMatch: a national registry to recruit volunteers for
clinical research. Acad Med. 2012;87(1):66-73. [FREE Full text] [doi: 10.1097/ACM.0b013e31823ab7d2] [Medline:
22104055]

Minority health and wellness. Mayo Clinic. 2025. URL: https://www.mayaoclinic.org/about-mayo-clinic/
minority-health-wellness [accessed 2025-07-17]

Odedina F, Scrivens JJ, Larose-Pierre M, Emanuel F, Adams AD, Dagne GA, et al. et al. Modifiable prostate cancer risk
reduction and early detection behaviorsin black men. Am JHealth Behav. 2011;35(4):470-484. [doi: 10.5993/ajhb.35.4.9]
[Medline: 22040593]

Cobran EK, Wutoh AK, Lee E, Odedina FT, Ragin C, Aiken W, et al. et al. Perceptions of prostate cancer fatalism and
screening behavior between United States-born and caribbean-born black males. JImmigr Minor Health. 2014;16(3):394-400.
[FREE Full text] [doi: 10.1007/s10903-013-9825-5] [Medline: 23576029]

Insight mHesalth platform. TSET Health Promotion Research Center. URL : https.//heal thpromotionresearch.org/M obile-Heal th
[accessed 2025-07-18]

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et a. et al. The REDCap consortium: building an
international community of software platform partners. J Biomed Inform. 2019;95:103208. [FREE Full text] [doi:
10.1016/].jbi.2019.103208] [Medline: 31078660]

Mobile health (mHealth) technology. OU Health Stephenson Cancer Center. URL : https://www.ouhealth.com/
stephenson-cancer-center/cancer-research/cancer-shared-resources-services/maobil e-heal th-mheal th-technol ogy/ [ accessed
2025-02-10]

Kendzor DE, Businglle MS, Frank-Pearce SG, Waring JJC, Chen S, Hébert ET, et al. et al. Financial incentivesfor smoking
cessation among socioeconomically disadvantaged adults: arandomized clinical trial. JAMA Netw Open. 2024;7(7):€2418821.
[FREE Full text] [doi: 10.1001/jamanetworkopen.2024.18821] [Medline: 38954415]

Keopaseuth P, Xangsayarath P, Kulkarni S, Phandouangsy K, Soulaphy C, Alounlungsy P, et al. et a. Mobile health
technology for personalized tobacco cessation support among cancer survivors and caregiversin laos (project survlaos):
protocol for a pilot randomized controlled trial. IMIR Res Protoc. 2025;14:e66517. [FREE Full text] [doi: 10.2196/66517]
[Medline: 40736921]

Hébert ET, Kendzor DE, Vidrine DJ, Langford JS, KezbersKM, Montgomery A, et al. et al. Just-in-time adaptive intervention
for smoking cessation in low-income adults: arandomized clinical trial. JAMA Netw Open. 2025;8(8):e2526691. [FREE
Full text] [doi: 10.1001/jamanetworkopen.2025.26691] [Medline: 40810943]

https://www.researchprotocols.org/2026/1/e81503 JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 17

(page number not for citation purposes)


https://www.pewresearch.org/short-reads/2021/07/16/home-broadband-adoption-computer-ownership-vary-by-race-ethnicity-in-the-u-s/
https://www.pewresearch.org/short-reads/2021/07/16/home-broadband-adoption-computer-ownership-vary-by-race-ethnicity-in-the-u-s/
http://dx.doi.org/10.1097/MLR.0000000000002092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39791845&dopt=Abstract
https://mhealth.jmir.org/2017/12/e187/
http://dx.doi.org/10.2196/mhealth.8741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29203459&dopt=Abstract
https://www.researchprotocols.org/2012/2/e20/
https://www.researchprotocols.org/2012/2/e20/
http://dx.doi.org/10.2196/resprot.2398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612443&dopt=Abstract
https://www.researchprotocols.org/2017/10/e197/
https://www.researchprotocols.org/2017/10/e197/
http://dx.doi.org/10.2196/resprot.8051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29025699&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7996652&dopt=Abstract
http://dx.doi.org/10.1111/j.1547-5069.2005.00058.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16396406&dopt=Abstract
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1016/s0140-6736(25)00770-6
https://ascopubs.org/doi/10.1200/EDBK_156039?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1200/EDBK_156039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27249703&dopt=Abstract
http://dx.doi.org/10.1158/1538-7755.disp22-a033
https://europepmc.org/abstract/MED/22104055
http://dx.doi.org/10.1097/ACM.0b013e31823ab7d2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22104055&dopt=Abstract
https://www.mayoclinic.org/about-mayo-clinic/minority-health-wellness
https://www.mayoclinic.org/about-mayo-clinic/minority-health-wellness
http://dx.doi.org/10.5993/ajhb.35.4.9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22040593&dopt=Abstract
https://europepmc.org/abstract/MED/23576029
http://dx.doi.org/10.1007/s10903-013-9825-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23576029&dopt=Abstract
https://healthpromotionresearch.org/Mobile-Health
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
https://www.ouhealth.com/stephenson-cancer-center/cancer-research/cancer-shared-resources-services/mobile-health-mhealth-technology/
https://www.ouhealth.com/stephenson-cancer-center/cancer-research/cancer-shared-resources-services/mobile-health-mhealth-technology/
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2024.18821
http://dx.doi.org/10.1001/jamanetworkopen.2024.18821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38954415&dopt=Abstract
https://www.researchprotocols.org/2025//e66517/
http://dx.doi.org/10.2196/66517
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40736921&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2025.26691
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2025.26691
http://dx.doi.org/10.1001/jamanetworkopen.2025.26691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40810943&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kumar et a

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Azizoddin DR, DeForge SM, Edwards RR, Baltazar AR, Schreiber KL, Allsop M, et al. et a. Serious games for serious
pain: development and initial testing of a cognitive behavioral therapy game for patients with advanced cancer pain. JCO
Clin Cancer Inform. 2024;8:62400111. [FREE Full text] [doi: 10.1200/CCl.24.00111] [Medline: 39546741]

Maria DS, Nyamathi A, Lightfoot M, Paul M, Quadri Y, Padhye N, et al. et al. Results of arandomized wait-list controlled
trial of CAYA: anurse case management HIV prevention intervention for youth experiencing homelessness. AIDS Behav.
2025;29(2):613-625. [FREE Full text] [doi: 10.1007/s10461-024-04544-3] [Medline: 39531116]

Cheney MK, Alexander AC, Garey L, Gallagher MW, Hébert ET, Vujanovic AA, et al. et al. Adapting a mobile health app
for smoking cessation in black adults with anxiety through an analysis of the mobile anxiety sensitivity program
proof-of-concept trial: qualitative study. IMIR Form Res. 2025;9:e53566. [ FREE Full text] [doi: 10.2196/53566] [Medline:
39918847]

Neil J, Mao B, Shao R, Ogunsanya ME, Frank-Pearce S, Businelle M, et a. et a. A pilot randomized clinical trial of a
smartphone-based application to support at-home PSA screening and culturally tailored prostate cancer education for
African American men: a study protocol. Contemp Clin Trials. 2024;147:107737. [EREE Full text] [doi:
10.1016/j.cct.2024.107737] [Medline; 39532237)

OgunsanyaME, Kaninjing E, DeForge SM, Morton DJ, Cole P, Beckford P, et a. et al. Bridging the gap: enhancing prostate
cancer survivorship and advocacy among ethnically diverse black men through community town halls. J Cancer Educ.
2025;40(6):865-874. [doi: 10.1007/s13187-025-02587-1] [Medline: 39994169]

Ojelabi AO, Graham Y, Haighton C, Ling J. A systematic review of the application of wilson and cleary health-related
quality of life model in chronic diseases. Health Qual Life Outcomes. 2017;15(1):241. [FREE Full text] [doi:
10.1186/s12955-017-0818-2] [Medline: 29228977]

Marikyan M, Papagiannidis P. Unified Theory of Acceptance and Use of Technology. Bristol, UK. Theoryhub Book; 2025.
URL: https://open.ncl.ac.uk/ [accessed 2026-01-10]

Watson D, Clark LA, Tellegen A. Devel opment and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol. 1988;54(6):1063-1070. [doi: 10.1037//0022-3514.54.6.1063] [Medline: 3397865]

CellaD, Nichol MB, Eton D, Nelson JB, Mulani P. Estimating clinically meaningful changesfor the functional assessment
of cancer therapy--prostate: results from aclinical trial of patients with metastatic hormone-refractory prostate cancer.
Value Health. 2009;12(1):124-129. [FREE Full text] [doi: 10.1111/j.1524-4733.2008.00409.x] [Medline: 18647260]
Hussey |. An aberrant abundance of Cronbach's alpha values at .70. Adv Methods Pract Psychol Sci.
2025;8(1):25152459241287123. [doi: 10.31234/0sf.io/dm8xn]

Patient-centric clinical trial technology. Greenphire. 2025. URL : https://greenphire.com/participant-payments/ [accessed
2025-07-19]

Mahal BA, Gerke T, Awasthi S, Soule HR, Simons JW, MiyahiraA, et al. et al. Prostate cancer racial disparities: asystematic
review by the prostate cancer foundation panel. Eur Urol Oncol. 2022;5(1):18-29. [doi: 10.1016/j.eu0.2021.07.006] [Medline:
34446369]

PanL, Wu X, LuY, Zhang H, Zhou Y, Liu X, et a. et al. Artificial intelligence empowered digital health technologiesin
cancer survivorship care: a scoping review. Asia Pac J Oncol Nurs. 2022;9(12):100127. [FREE Full text] [doi:
10.1016/j.apjon.2022.100127] [Medline: 36176267)

Abbreviations

CaP: prostate cancer

EMA: ecological momentary assessment

FACT-P: Functional Assessment of Cancer Therapy — Prostate

HIPAA: Health Insurance Portability and Accountability Act

IRB: institutional review board

mHealth: mobile health

QoL: quality of life

REDCap: Research Electronic Data Capture

SAFE-CaPS: Survivorship App for Ethnically Diverse Black Prostate Cancer Survivors
SC: standard care

SCC: Stephenson Cancer Center

SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
UTAUT: Unified Theory of Acceptance and Use of Technology

WCM: Wilson and Cleary Model

https://www.researchprotocols.org/2026/1/e81503 JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 18

(page number not for citation purposes)


https://eprints.whiterose.ac.uk/235538/
http://dx.doi.org/10.1200/CCI.24.00111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39546741&dopt=Abstract
https://escholarship.org/uc/item/qt2z7455vf
http://dx.doi.org/10.1007/s10461-024-04544-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39531116&dopt=Abstract
https://formative.jmir.org/2025//e53566/
http://dx.doi.org/10.2196/53566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39918847&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1551-7144(24)00320-3
http://dx.doi.org/10.1016/j.cct.2024.107737
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39532237&dopt=Abstract
http://dx.doi.org/10.1007/s13187-025-02587-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39994169&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-017-0818-2
http://dx.doi.org/10.1186/s12955-017-0818-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29228977&dopt=Abstract
https://open.ncl.ac.uk/
http://dx.doi.org/10.1037//0022-3514.54.6.1063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3397865&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(10)60683-3
http://dx.doi.org/10.1111/j.1524-4733.2008.00409.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18647260&dopt=Abstract
http://dx.doi.org/10.31234/osf.io/dm8xn
https://greenphire.com/participant-payments/
http://dx.doi.org/10.1016/j.euo.2021.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34446369&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2347-5625(22)00185-8
http://dx.doi.org/10.1016/j.apjon.2022.100127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36176267&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kumar et a

Edited by A Schwartz The proposal for this study was peer-reviewed by: Health Disparity Research 3 Review Committee, Fiscal Year
2023 Prostate Cancer Research Program, Congressionally Directed Medical Research Programs, U.S. Army Medical Research and
Devel opment Command (Department of Defense, USA). See the Multimedia Appendix for the peer-review report; Submitted 30.Jul.2025;
accepted 31.Dec.2025; published 24.Mar.2026.

Please cite as.

Kumar G, Ghasemi P, Alexander AC, Dwyer K, Neil JM, Cole P, Beckford P, Reese D, Montgomery E, Odeleye R, Harris MA, Zhao
YD, Nagykaldi Z, McIntosh AG, Kaninjing E, Young ME, Dickey S, Morton DJ, Bolajoko O, Odedina FT, Planas LG, Businelle MS,
Kendzor DE, Ogunsanya ME

A Culturally Tailored Mobile Health Intervention to Improve Quality of Life in Black Survivors Wth Prostate Cancer: Protocol for
a Sratified Randomized Controlled Trial

JMIR Res Protoc 2026; 15:e81503

URL: https.//mww.researchprotocols.org/2026/1/e81503

doi: 10.2196/81503

PMID:

©Gaurav Kumar, Parisa Ghasemi, Adam C Alexander, Kathleen Dwyer, Jordan M Neil, Perry Cole, Patrick Beckford, Donad
Reese, Everett Montgomery, Roland Odeleye, Mark A Harris, Yan D Zhao, Zsolt Nagykaldi, Andrew G Mclntosh, Ernie Kaninjing,
Mary E Young, Sabrina Dickey, Daniel J Morton, Opeyemi Bolgoko, Folakemi T Odedina, Lourdes G Planas, Michael S
Businelle, Darla E Kendzor, Motolani E Ogunsanya. Originaly published in JMIR Research Protocols
(https.//www.researchprotocols.org), 24.Mar.2026. This is an 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 original work, first published in IMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2026/1/e81503 JMIR Res Protoc 2026 | vol. 15 | 81503 | p. 19
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2026/1/e81503
http://dx.doi.org/10.2196/81503
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/

