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Abstract

Obijectives: Prostate cancer (PCa) survivors report poor physical functioning alongside negative
psychological outcomes as they cope with treatment side effects and practical concerns after
treatment completion. This study evaluated PROGRESS, a web-based intervention designed to
improve adaptive coping among PCa survivors.

Methods: Localized PCa patients (N=431) within one year of treatment completion were
randomized to receive educational booklets or PROGRESS + educational booklets. Surveys
completed at baseline, 1-, 3-, and 6-months assessed patient characteristics; functional quality
of life and coping (primary outcomes); and psychosocial outcomes (e.g., self-efficacy, marital
communication; secondary outcomes). Intent-to-treat and as-treated analyses were completed to
assess change in outcomes from baseline to 6 months using linear mixed effects regression
models.

Results: In the intent-to-treat analyses, participants randomized to the intervention group had
improved diversion coping (i.e., healthy redirection of worrying thoughts about their cancer), but
more difficulties in marital communication (ps<.05). However, PROGRESS usage was low among
those randomized to the intervention group (38.7%). The as-treated analyses found PROGRESS
users reported fewer practical concerns but had worse positive coping compared to PROGRESS
non-users (ps<.05).
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Conclusions: The findings suggest PROGRESS may improve certain aspects of adaptive coping
among PCa survivors that use the website, but does not adequately address the remaining

coping and psychosocial domains. Additional research is needed to better understand the gaps

in intervention delivery contributing to low engagement and poor improvement across all domains
of functional quality of life and adaptive coping.
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Introduction

Prostate cancer (PCa) is the most common cancer among men in the U.S. and most PCa
diagnoses are at a local or regional stage with a 5-year relative survival rate near 100%.1
Subsequently, there is a growing number of PCa survivors in the U.S.2 While localized PCa
patients have the option of active surveillance, most have undergone active treatment (e.g.,
surgery, radiation).3 Despite the favorable survival rate, active treatment often results in
urinary, sexual, and bowel dysfunction reducing functional quality of life.4> While treatment
side effects may improve over time,* establishing reasonable expectancies is critical for PCa
patients’ transition into survivorship. Additionally, many survivors experience a significant
psychological impact from their cancer experience,® often linked to uncertainty, cancer
recurrence, and regret.> Survivors also report difficulties adjusting to life post-treatment
(e.g., financial difficulties, healthcare access, communication difficulties with family).?

Supportive interventions should comprehensively focus on PCa survivors’ functional,
psychological, and adjustment needs. However, existing interventions typically focus on one
need’~1% and are resource-intensive, limiting their scalability.16-18 As more cancer survivors
are seeking health information online,1® web-based interventions have demonstrated
improved patient-reported outcomes.? However, most web-based interventions are either
underpowered, not evaluated in a randomized controlled design,12:15 or are not adaptable to
the specific needs of cancer survivors over the survivorship trajectory.20

To comprehensively address PCa survivors’ functional, psychological, and adjustment
needs, our team developed and evaluated a “Prostate Cancer Online Guide & Resource

for Electronic Survivorship” (PROGRESS),2! a web-based intervention designed to improve
post-treatment needs. We hypothesized that PROGRESS would improve functional quality
of life and adaptive coping (primary outcomes) compared to enhanced usual care. We also
hypothesized PROGRESS would improve self-efficacy for re-entry and symptom control,
practical concerns (i.e., managing practical aspects of their lives), and interactions with
providers and significant others (seconaary outcomes) compared to enhanced usual care. To
examine how outcomes differ by intervention use,1® an as-treated analysis was completed in
addition to an intent-to-treat analysis.
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2. Methods

2.1 Study design and participants

PCa patients within one year of treatment completion were recruited between 2013 and 2016
at four Mid-Atlantic cancer centers. Research staff identified eligible patients scheduled

for follow-up appointments through medical chart review. Patients were eligible if they (a)
received a diagnosis of localized PCa with no regional lymph node or distant metastasis
(stages T1 — T3c), (b) were within one year of treatment completion and have completed all
primary treatment, (c) had access to a computer with Internet access, (d) were 18 years of
age or older, (e) were able to communicate in English, and (f) were able to give consent.
Patients were introduced to the study before their appointment and if interested, provided
written informed consent and completed the baseline survey. Using a 1:1 randomized control
trial design, participants were block randomized by site using REDCap to enhanced usual
care or the intervention. The computer-generated randomization table was created by an
independent researcher. Participants received a $20 gift card at the completion of each
survey. The study protocol was approved by each site’s Institutional Review Board and is
registered at clinicaltrials.gov (NCT02224482).

2.2 Intervention conditions

2.2.1 PROGRESS—PROGRESS was guided by the Cognitive Social Health
Information Processing (C-SHIP) model22 and designed to provide a comprehensive
resource for PCa survivors.2! The website addressed challenges faced by PCa survivors
(e.g., physical function, emotional well-being, interpersonal concerns; Supplementary Table
1). PROGRESS included written information, videos from providers and survivors, and
tools to help participants identify values, goals, and support complementary behaviors. Each
participant had a unique login ID and password and was instructed to log into the website as
needed. Logins and usage was tracked via Google Analytics. Intervention participants also
received the same booklets as enhanced usual care.

2.2.2 Enhanced Usual Care—Participants randomized to enhanced usual care (control
group) received two print brochures from the National Cancer Institute via mail: Facing
Forward: Life after Cancer Treatmentand What You Need to Know about Prostate Cancer.
The Facing Forward brochure includes sections on (a) follow-up medical care; (b) managing
physical changes, body changes and intimacy; (c) feelings, (d) social and work relationships;
and (e) reflection. The What You Need to Know about Prostate Cancerbooklet provided
general information about PCa diagnosis and treatment. Neither print materials contained
features offered in PROGRESS (e.g., coping strategies, skills and training exercises, self-
tailoring, video presentations).

2.3 Data collection

Participants completed surveys at baseline and at one, three, and six months. Surveys were
completed via paper-and-pencil, online using REDCap, or via telephone based on participant
preference. Participants completing the survey via paper-and-pencil were mailed the survey
with a preaddressed and stamped envelope. The survey was then entered into REDCap by
research staff. For online survey completion, participants were emailed a unique survey
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link to REDCap. Research staff directly entered responses into REDCap during phone
interviews.

2.4 Measures

2.4.1 Demographics and medical variables—Self-reported demographic
information was obtained on the baseline survey (e.g., age, race/ethnicity, household
income). Medical variables obtained by patient self-report included PSA at diagnosis;
treatment received (surgery, radiation, hormone therapy); comorbidities;23 and health
literacy.24 PSA at diagnosis and treatment received were confirmed with medical records.

2.4.2 PROGRESS usage—Intervention participants were considered to have used
PROGRESS if they clicked through the home page at least once as identified by Google
Analytics. Participants were classified as non-users if they did not log in or logged in but did
not click through to any other page beyond the home page.

2.4.3 Primary outcome variables—The outcome variables used in the study were
informed by the C-SHIP model and the PROGRESS intervention development preliminary
testing with the target population.2! Cancer coping was assessed using the Cancer Coping
Questionnaire,? a 14-item scale that comprehensively measures cancer patients’ coping
ability (a=.879) on a 4-point scale (1=not at all to 4=very often) with greater scores
indicating greater coping ability. The four subscales and an additional interpersonal coping
scale were also included. The 5-item coping subscale assessed general coping techniques
(e.g., slow breathing; a.=.780). The 3-item positive subscale assessed respondents’ outlook
on their future (a=.559). The 3-item diversion subscale assessed respondents’ ability to
appropriately divert their thoughts from cancer (a=.712). The 3-item planning subscale
assessed respondents’ ability to make short-term plans (a.=.756). An additional 7-item
interpersonal coping scale assessed respondents’ ability to discuss their cancer diagnosis
with their partner (a=.915).

Functional quality of life was assessed using the four Expanded Prostate Cancer Index
Composite scales?% scored on a range of 0 to 100 with greater scores indicating greater
functional quality of life. The 4-item urinary incontinence scale assessed respondents’
leaking and urinary control in the past four weeks (a.=.883). The 4-item urinary irritation
scale assessed respondents’ urinary irritation or obstruction in the past four weeks (a=.688).
A 6 item scale assessed respondents’ bowel function in the past four weeks (a.=.818).
Finally, a 6 item scale assessed respondents’ sexual function in past four weeks (a=.914).

2.4.4 Secondary outcome variables—The self-efficacy for re-entry scale is a 14-
item author-constructed 11-point scale (O=not at all confidentto 10=completely confident,
a=.915) that assessed respondents’ self-efficacy to manage their relationships, stress,
medical care, and side effects in their first year post-treatment as they ‘re-enter’ their various
roles (e.g., spouse, employee, friend).2” The 13-item self-efficacy for symptom control scale
is a validated scale assessed respondents’ perceived confidence to manage their care post-
treatment on a 4-point scale (1=strongly disagreeto 4=strongly agree, a.=.925).28 This scale
has been previously used among individuals with a history of prostate cancer to assess their
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post-treatment symptoms after receiving surgery or radiation,2%:30 as well as individuals
with other chronic illnesses.31-33 Greater scores on both self-efficacy scales indicate
greater self-efficacy. An adapted 12-item practical concerns scale assessed respondents’
concern about managing practical aspects of their lives including finances, employment,
and healthy lifestyle activities on a 5-point scale (1=strongly disagree to 5=strongly agree,
a=.919).34 Greater scores indicate greater concern. Two measures were used to assess
communication and focused on interactions with medical providers and partners to reduce
participant burden. The 5-item medical interactions scale assessed respondents’ difficulty
communicating with medical staff on a 5-point scale (0=not muchto 4=very much, a=.758)
and the 5-item marital interactions scale assessed respondents’ difficulty communicating
with their partner (a=.739).3% Greater scores indicate greater difficulty communicating.

2.5 Data analysis

We tested whether the randomization achieved balance for important covariates and baseline
outcome measures using Chi-squared tests and t-tests, as appropriate. We also assessed
whether baseline covariates were predictive of dropout or website use; significant variables
were included as covariates in subsequent models. For each outcome, the primary result

of interest was change from baseline averaged across post-intervention follow-up times
(e.g., coping adjustment over time). We fit linear mixed effects regression models for
change in outcome, with subject-specific random intercepts and fixed effects for treatment
condition, time of follow-up, and the baseline value of the given outcome measure.
Significance was assessed via likelihood ratio tests, with p<.05 considered to be statistically
significant. Primary analyses used an intent-to-treat approach, and we also conducted as-
treated analyses, where the participant must have accessed PROGRESS to be considered
treated. In additional multivariable regression models, we assessed whether treatment effects
differed across follow-up times for the primary outcomes by including an interaction term
between an indicator for 6-month follow-up and treatment condition, using an F-test to
assess whether any changes were statistically significant. The study was designed to expect
240 participants per group (N=480) at 6-month follow-up after attrition. Conservatively, the
nominal Type-1 error rate was set to 1% and allowed for robust power to detect a modest
effect size of 0.10 in all cases. Analyses were conducted in R (R Foundation for Statistical
Computing).

3. Results

3.1 Participant recruitment and demographics

A total of 431 patients were enrolled and randomized to the intervention group (n=217)
or enhanced usual care (n=214; Figure 1). There were no significant differences in
demographic characteristics between participants in each group (Table 1). Of the 217
participants randomized to PROGRESS, 84 participants (38.7%) logged into and used
PROGRESS (i.e., PROGRESS users). Therefore, we completed an as-treated analysis to
compare study outcomes among users and non-users of PROGRESS. PROGRESS users
were significantly older than PROGRESS non-users (p<.05). Participants with greater
income, completed radiation, and less urinary incontinence were more likely to be lost
to follow-up at 6 months (ps<.05). There were no significant differences in primary or
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secondary outcomes at baseline or 6-month follow-up between groups for the intent-to-treat
or as-treated analyses (Table 2).

3.2 Intent-to-treat analyses

Participants randomized to the intervention group reported a significantly greater increase in
diversion coping (F=7.914, p<.01; Table 3). Additionally, while participants in both groups
(i.e., randomized to intervention and control groups) saw a decrease in interpersonal coping
from baseline to six months, participants randomized to the intervention group had a smaller
decrease in interpersonal coping over time compared to participants receiving enhanced
usual care (F=6.201, p<.05). Conversely, participants randomized to the intervention group
reported worse marital interactions than participants in enhanced usual care (F=4.585,
p<.05). There were improvements for participants in both the intervention and control
groups in urinary incontinence (F=36.196, p<.05), urinary irritation (F=25.716, p<.05), and
sexual function (F=5.008, p<.05) over time. However, there was a decrease in positive
coping (F=11.613, p<.01) and increase in practical concerns (F=131.582, p<.05) for
participants in both the intervention and control groups over time. There were no significant
differences between those randomized to the intervention group or control group across
follow-up times for the primary outcomes (ps>.05; Supplementary Table 2).

3.3 As-treated analyses

PROGRESS users (i.e., clicked through the home page at least once) reported a significant
decrease in practical concerns compared to PROGRESS non-users (F=7.370, p<.05;
Supplementary Table 3). However, PROGRESS users had worse positive coping compared
to PROGRESS non-users (F=73.195, p<.05). Both PROGRESS users and non-users
reported an increase in general coping techniques (e.g., slow breathing; F=4.544, p<.05),
urinary incontinence functioning (F=35.513, p<.05), and practical concerns (F=28.740,
p<.05) over time. However, there was a decrease in positive coping for both PROGRESS
users and non-users over time (F=11.253, p<.05). There were no significant differences
between PROGRESS users and non-users across follow-up times for the primary outcomes
(ps>.05; Supplementary Table 4).

4. Discussion

PROGRESS is a theoretically-guided web-based intervention to help localized PCa
survivors cope with functional, psychological, and adjustment difficulties. As hypothesized,
participants randomized to the intervention group had improved diversion coping (i.e.,
healthy redirection of worrying thoughts) but unexpectedly had more difficulties in marital
communication. Within the as-treated analysis, PROGRESS users reported fewer practical
concerns as we expected. However, PROGRESS users had worse positive coping compared
to PROGRESS non-users.

Diversion coping includes positive reframing of survivors’ symptoms and side-effects and
the adoption of healthy behaviors to channel frustrations. This coping mechanism has
found success in multiple studies targeting PCa patients and survivors.3¢ As expected, the
intent-to-treat analysis found participants randomized to the intervention group had greater

Psychooncology. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tagai et al.

Page 7

diversion coping compared to participants randomized to enhanced usual care. However, the
change from baseline to six months was minimal (0.08 point increase on a 4 point scale)
and may not be meaningfully significant. Additionally, this effect was not sustained in the
as-treated analysis suggesting this significant finding may have been spurious.

While participants randomized to the intervention group had a smaller decrease in
interpersonal coping compared to participants receiving enhanced usual care, participants
randomized to the intervention group reported more difficult marital interactions. The
interpersonal coping items ask if participants have talked with their partner about the
impact of cancer on their lives. Conversely, the martial interactions scale asked about
participants’ perceived difficulties talking to their partner about financial arrangements or
desired intimacy, or if their partner spends too much time taking care of the patient. Extant
literature has found PCa patients often restrict communication with their partners and avoid
intimacy3® and most men prefer to not disclose health issues with their spouse.3” Similarly,
intimacy may be a mediator to relationship communication and distress.38 However,
participants randomized to the intervention group only reported a 0.06 change in perceived
marital interactions on a 5 point scale. Similar to diversion coping, this difference may not
be meaningfully significant and have been a spurious significant finding. Future research
should examine these marital outcomes to better understand their relationship to each other
(i.e., interpersonal coping and marital communication) among individuals who have received
treatment for PCa.

PROGRESS users (i.e., clicked through the home page at least once) in the as-treated
analysis reported fewer practical concerns, suggesting the website may have helped
participants cope with the tangible aspects of their survivorship (e.g., financial concerns,
social activities). However, PROGRESS users had worse positive coping than PROGRESS
non-users. Positive coping includes making definite plans for the future, reminding
themselves of what things they still have in life despite cancer. Using PROGRESS resulted
in continued exposure to the past cancer experience. Although the website was deigned to
be supportive, helpful, and foster positive coping behavior, it requires additional skills to
manage information that reminds one of the existential cancer experience. This limits, in
turn, survivor’s positive thoughts. O’Malley and colleagues observed survivors who wanted
more information to guide their follow-up care reported greater worries about the future and
fears about disease recurrence compared to those who did not want additional information.3°
Additional research is needed to identify the relationship between PROGRESS usage and
positive coping to better support PCa patients during this difficult transition time.

4.1 Study Limitations

Limitations to the current study include recruitment of patients from academic cancer
centers who may differ in their sociodemographic and medical variables and have greater
access to resources than those treated at smaller regional hospitals or private clinics.
Additionally, as this was a web-based intervention, patients that did not have Internet access
were ineligible, limiting our potential reach to certain populations. Further, only 38.7% of
participants randomized to PROGRESS logged in and used the website. Age and health
literacy were the only two demographic variables significantly different across those who
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did and did not use the website. While older men were significantly more likely to be
PROGRESS users, consistent with other web-based interventions,? the mean age difference
between the two groups is marginal (65.37 versus 63.08). Participants with greater health
literacy were more likely to be PROGRESS users, suggesting health literacy may be a
barrier to website use. Finally, many survivors show a preference for print-based materials
to be delivered alongside web-based materials.#! The study findings were limited in their
assessment of why participants did not use PROGRESS, including lack of follow-up to ask
participants why they did not use the website. Despite preliminary evidence of PROGRESS’
feasibility,2 this warrants further investigation into why and which participants may or

may not use a web-based support tool. Further, the feasibility assessment prior to this
randomized controlled trial was limited to usability testing and did not evaluate participant
website use outside of the laboratory environment. This in turn did not provide data that
would have allowed us to hypothesize website usage rates including metrics such as click
rates and time on website. During PROGRESS development, usability testing revealed that
participants wanted improved content organization, additional instructions for using the
website, and targeted information for their specific treatment received—all improvements
were incorporated into the website design and underwent another round of participant
review.2! However, it is likely that our usability testing did not identify all website access
and design features that led to reduced participant use. Finally, due to technical difficulties,
our website tracking was also limited to participant clicking off the home page onto another
page and did not include metrics such as time spent on website and number of pages
clicked. Therefore, we were unable to assess how much those who were coded as “using”
PROGRESS were actually clicking through the website and using the website. Future
research should ensure the study design includes adequate objective website tracking metrics
and website usage self-report items for complete evaluation of web-based intervention use
and nonuse.

4.2 Clinical Implications

With a growing number of PCa survivors,? interventions are needed to support these
individuals as they continue across the survivorship trajectory. Additionally, as drastically
shown during the COVID-19 pandemic, effective web-based health services are needed

to ensure continuity of care when in-person services are abruptly halted. However, the
present study’s findings demonstrate the need for additional research to identify methods
to increase participant engagement in PROGRESS and enhance skills building. When
developing web-based interventions, we suggest researchers use well-designed feasibility
studies beyond usability data to identify issues with engagement to address any issues
before the randomized controlled trial. Further, as researchers and practitioners implement
web-based tools in clinical practice, careful attention is needed to confirm only those
interventions with demonstrated success in engagement and patient-reported outcomes are
adopted.

4.3 Conclusions

Overall, the intent-to-treat analysis identified improved diversion coping, but greater
difficulties in marital communication. The as-treated analysis found fewer practical concerns
but poorer positive coping among PROGRESS users. The as-treated findings suggest
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PROGRESS may be addressing certain psychosocial factors (i.e., practical concerns), but
may not provide the necessary skills building or other relevant information for survivors to
adequately improve patient-reported outcomes. Compounded with low engagement, these
results have relevance in the development of future interventions for cancer survivors,
serving as a model for evaluating interventions designed to improve physical functioning
and adaptive coping. Specifically, these findings demonstrate the importance of identifying
and addressing factors related to low engagement as well as the development of intervention
content that include skill building exercises to increase participant self-efficacy and improve
quality of life.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

We thank all participating cancer centers, oncologists, clinical staff, and research staff that contributed

to the completion of this study. The study was funded by the National Cancer Institute (RO1CA224918,
P30CA006927, P30CA072720, and T32CA009035), the National Center for Advancing Translational Sciences
(UL1TR003017), the Centers for Disease Control and Prevention (U010H011690), and the American Cancer
Society (RSG-15-021-01-CPPB).

Data Sharing Statement

The data that support the findings of this study are available on request from the
corresponding author. The data are not publicly available due to privacy or ethical
restrictions.

References

1. Society AC. Cancer Facts & Figures 2019. Atlanta: American Cancer Society;2019.

2. Society AC. Cancer Treatment & Survivorship Facts & Figures. Atlanta: American Cancer
Society;2019.

3. Mahal BA, Butler S, Franco I, Spratt DE, Rebbeck TR, D’ Amico AV, Nguyen PL. Use of Active
Surveillance or Watchful Waiting for Low-Risk Prostate Cancer and Management Trends Across
Risk Groups in the United States, 2010-2015. JAMA. 2019;321(7):704-706. [PubMed: 30743264]

4. Baker H, Wellman S, Lavender V. Functional Quality-of-Life Outcomes Reported by Men
Treated for Localized Prostate Cancer: A Systematic Literature Review. Oncology nursing forum.
2016;43(2):199-218. [PubMed: 26906131]

5. Paterson C, Robertson A, Smith A, Nabi G. Identifying the unmet supportive care needs
of men living with and beyond prostate cancer: A systematic review. European journal of
oncology nursing : the official journal of European Oncology Nursing Society. 2015;19(4):405-418.
[PubMed: 25613370]

6. Occhipinti S, Zajdlewicz L, Coughlin GD, Yaxley JW, Dunglison N, Gardiner RA, Chambers SK. A
prospective study of psychological distress after prostate cancer surgery. Psycho-oncology. 2019.

7. Skolarus TA, Metreger T, Hwang S, Kim HM, Grubb RL 3rd, Gingrich JR, Hawley ST. Optimizing
veteran-centered prostate cancer survivorship care: study protocol for a randomized controlled trial.
Trials. 2017;18(1):181. [PubMed: 28420419]

8. Adlard KN, Jenkins DG, Salisbury CE, Bolam KA, Gomersall SR, Aitken JF, Chambers SK, Dunn
JC, Courneya KS, Skinner TL. Peer support for the maintenance of physical activity and health in
cancer survivors: the PEER trial - a study protocol of a randomised controlled trial. BMC cancer.
2019;19(1):656. [PubMed: 31269917]

Psychooncology. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tagai et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 10

. Golsteijn RHJ, Bolman C, \olders E, Peels DA, de Vries H, Lechner L. Short-term efficacy

of a computer-tailored physical activity intervention for prostate and colorectal cancer patients

and survivors: a randomized controlled trial. The international journal of behavioral nutrition and
physical activity. 2018;15(1):106. [PubMed: 30376857]

. Ekstedt M, Schildmeijer K, Wennerberg C, Nilsson L, Wannheden C, Hellstrom A. Enhanced
Patient Activation in Cancer Care Transitions: Protocol for a Randomized Controlled Trial of a
Tailored Electronic Health Intervention for Men With Prostate Cancer. JMIR research protocols.
2019;8(3):11625. [PubMed: 30900999]

Chambers SK, Schover L, Halford K, Clutton S, Ferguson M, Gordon L, Gardiner RA, Occhipinti
S, Dunn J. ProsCan for Couples: randomised controlled trial of a couples-based sexuality
intervention for men with localised prostate cancer who receive radical prostatectomy. BMC
cancer. 2008;8:226. [PubMed: 18687149]

Forbes CC, Finlay A, Mclntosh M, Siddiquee S, Short CE. A systematic review of the feasibility,
acceptability, and efficacy of online supportive care interventions targeting men with a history

of prostate cancer. Journal of cancer survivorship : research and practice. 2019;13(1):75-96.
[PubMed: 30610736]

van de Wal M, Thewes B, Gielissen M, Speckens A, Prins J. Efficacy of Blended Cognitive
Behavior Therapy for High Fear of Recurrence in Breast, Prostate, and Colorectal Cancer
Survivors: The SWORD Study, a Randomized Controlled Trial. Journal of clinical oncology :
official journal of the American Society of Clinical Oncology. 2017;35(19):2173-2183. [PubMed:
28471726]

Nissen ER, O’Connor M, Kaldo V, Hojris I, Borre M, Zachariae R, Mehlsen M. Internet-delivered
mindfulness-based cognitive therapy for anxiety and depression in cancer survivors: A randomized
controlled trial. Psycho-oncology. 2019.

Qan’ir Y, Song L. Systematic review of technology-based interventions to improve anxiety,
depression, and health-related quality of life among patients with prostate cancer. Psycho-
oncology. 2019;28(8):1601-1613. [PubMed: 31222956]

Schofield P, Gough K, Lotfi-Jam K, Bergin R, Ugalde A, Dudgeon P, Crellin W, Schubach

K, Foroudi F, Tai KH, Duchesne G, Sanson-Fisher R, Aranda S. Nurse-led group consultation
intervention reduces depressive symptoms in men with localised prostate cancer: a cluster
randomised controlled trial. BMC cancer. 2016;16:637. [PubMed: 27530156]

Monterosso L, Platt V, Bulsara M, Berg M. Systematic review and meta-analysis of patient
reported outcomes for nurse-led models of survivorship care for adult cancer patients. Cancer
treatment reviews. 2019;73:62-72. [PubMed: 30639801]

Watson EK, Shinkins B, Matheson L, Burns RM, Frith E, Neal D, Hamdy F, Walter FM, Weller

D, Wilkinson C, Faithfull S, Sooriakumaran P, Kastner C, Campbell C, Neal RD, Butcher H,
Matthews M, Perera R, Wolstenholme J, Rose PW. Supporting prostate cancer survivors in primary
care: Findings from a pilot trial of a nurse-led psycho-educational intervention (PROSPECTIV).
European journal of oncology nursing : the official journal of European Oncology Nursing Society.
2018;32:73-81. [PubMed: 29353635]

Jiang S, Liu PL. Digital Divide and Internet Health Information Seeking among Cancer Survivors:
A Trend Analysis from 2011 to 2017. Psycho-oncology. 2019.

Corbett T, Singh K, Payne L, Bradbury K, Foster C, Watson E, Richardson A, Little P, Yardley

L. Understanding acceptability of and engagement with Web-based interventions aiming to
improve quality of life in cancer survivors: A synthesis of current research. Psycho-oncology.
2018;27(1):22-33. [PubMed: 29044832]

Miller SM, Hudson SV, Hui SK, Diefenbach MA, Fleisher L, Raivitch S, Belton T, Roy G,

Njoku A, Scarpato J, Viterbo R, Buyyounouski M, Denlinger C, Miyamoto C, Reese A, Baman J.
Development and preliminary testing of PROGRESS: a Web-based education program for prostate
cancer survivors transitioning from active treatment. Journal of cancer survivorship : research and
practice. 2015;9(3):541-553. [PubMed: 25697335]

Miller SM, Diefenbach MA. The cognitive-social health information-processing (C-SHIP) model:
A theoretical framework for research in behavioral oncology. In: Krantz DS, Baum AS, eds.
Technology and methods in behavioral medicine. Mahwah, NJ: Lawrence Erlbaum Associates;
1998:219-244.

Psychooncology. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tagai et al.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 11

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic
comorbidity in longitudinal studies: development and validation. J Chron Dis. 1987;40(5):578-
583.

Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients with inadequate health
literacy. Fam Med. 2004;36(8):588-594. [PubMed: 15343421]

Moorey S, Frampton M, Greer S. The Cancer Coping Questionnaire: a self-rating scale for
measuring the impact of adjuvant psychological therapy on coping behaviour. Psycho-oncology.
2003;12(4):331-344. [PubMed: 12748971]

Wei JT, Dunn RL, Litwin MS, Sandler HM, Sanda MG. Development and validation of the
expanded prostate cancer index composite (EPIC) for comprehensive assessment of health-related
quality of life in men with prostate cancer. Urology. 2000;56(6):899-905. [PubMed: 11113727]

Stanton AL. What happens now? Psychosocial care for cancer survivors after medical treatment
completion. J Clin Oncol. 2012;30(11):1215-1220. [PubMed: 22412133]

Anderson KO, Dowds BN, Pelletz RE, Edwards WT, Peeters-Asdourian C. Development and
initial validation of a scale to measure self-efficacy beliefs in patients with chronic pain. Pain.
1995;63(1):77-84. [PubMed: 8577493]

Cockle-Hearne J, Barnett D, Hicks J, Simpson M, White I, Faithfull S. A Web-Based Intervention
to Reduce Distress After Prostate Cancer Treatment: Development and Feasibility of the Getting
Down to Coping Program in Two Different Clinical Settings. IMIR Cancer. 2018;4(1):e8.
[PubMed: 29712628]

Campbell LC, Keefe FJ, McKee DC, Edwards CL, Herman SH, Johnson LE, Colvin OM, McBride
CM, Donattuci CF. Prostate cancer in African Americans: relationship of patient and partner self-
efficacy to quality of life. J Pain Symptom Manage. 2004;28(5):433-444. [PubMed: 15504620]

Cheng ST, Leung CMC, Chan KL, Chen PP, Chow YF, Chung JWY, Law ACB, Lee JSW, Leung
EMF, Tam CWC. The relationship of self-efficacy to catastrophizing and depressive symptoms in
community-dwelling older adults with chronic pain: A moderated mediation model. PLoS One.
2018;13(9):e0203964. [PubMed: 30226892]

Schmid AA, Fruhauf CA, Sharp JL, Van Puymbroeck M, Bair MJ, Portz JD. Yoga for People With
Chronic Pain in a Community-Based Setting: A Feasibility and Pilot RCT. J Evid Based Integr
Med. 2019;24:2515690x19863763.

Somers TJ, Kelleher SA, Dorfman CS, Shelby RA, Fisher HM, Rowe Nichols K, Sullivan

KM, Chao NJ, Samsa GP, Abernethy AP, Keefe FJ. An mHealth Pain Coping Skills Training
Intervention for Hematopoietic Stem Cell Transplantation Patients: Development and Pilot
Randomized Controlled Trial. IMIR Mhealth Uhealth. 2018;6(3):e66. [PubMed: 29555620]

Kent EE, Arora NK, Rowland JH, Bellizzi KM, Forsythe LP, Hamilton AS, Oakley-Girvan I,
Beckjord EB, Aziz NM. Health information needs and health-related quality of life in a diverse
population of long-term cancer survivors. Patient education and counseling. 2012;89(2):345-352.
[PubMed: 23021856]

Schag CA, Ganz PA, Polinsky ML, Fred C, Hirji K, Petersen L. Characteristics of women at

risk for psychosocial distress in the year after breast cancer. Journal of clinical oncology : official
journal of the American Society of Clinical Oncology. 1993;11(4):783-793. [PubMed: 8478672]
Spendelow JS, Eli Joubert H, Lee H, Fairhurst BR. Coping and adjustment in men with prostate
cancer: a systematic review of qualitative studies. Journal of cancer survivorship : research and
practice. 2018;12(2):155-168. [PubMed: 29063497]

Kayser L, Hansen-Nord NS, Osborne RH, Tjonneland A, Hansen RD. Responses and relationship
dynamics of men and their spouses during active surveillance for prostate cancer: health literacy as
an inquiry framework. BMC public health. 2015;15:741. [PubMed: 26231177]

Manne S, Badr H, Zaider T, Nelson C, Kissane D. Cancer-related communication, relationship
intimacy, and psychological distress among couples coping with localized prostate cancer. Journal
of cancer survivorship : research and practice. 2010;4(1):74-85. [PubMed: 19967408]

O’Malley DM, Hudson SV, Ohman-Strickland PA, Bator A, Lee HS, Gundersen DA, Miller

SM. Follow-up Care Education and Information: Identifying Cancer Survivors in Need of More
Guidance. Journal of cancer education : the official journal of the American Association for
Cancer Education. 2016;31(1):63-69. [PubMed: 25524391]

Psychooncology. Author manuscript; available in PMC 2022 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Tagai et al. Page 12

40. Arnold C, Villagonzalo KA, Meyer D, Farhall J, Foley F, Kyrios M, Thomas N. Predicting
engagement with an online psychosocial intervention for psychosis: Exploring individual- and
intervention-level predictors. Internet Interv. 2019;18:100266. [PubMed: 31890619]

41. Golsteijn RHJ, Bolman C, Peels DA, Volders E, de Vries H, Lechner L. A Web-Based and
Print-Based Computer-Tailored Physical Activity Intervention for Prostate and Colorectal Cancer
Survivors: A Comparison of User Characteristics and Intervention Use. Journal of medical Internet
research. 2017;19(8):298. [PubMed: 28835353]

Psychooncology. Author manuscript; available in PMC 2022 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Tagai et al.

Page 13

Assessed for eligibility

n =927

Excluded n = 496

n=278

.| = Not meeting inclusion criteria

- Declined to participate n = 218

Enrolled® and randomized

n =431

l

Allocated to PROGRESS
n=217

n=258

Lost to follow-up

Allocated to Enhanced
Usual Care
n=214

Completed 1-month survey
n=159

Lost to follow-up

n=47

n=40

Lost to follow-up

Completed 1-month survey
n=167

Completed 3-month survey
n=119

Lost to follow-up

n=37

n=16

Lost to follow-up

Completed 3-month survey
n=130

Completed 6-month survey
n=103

Lost to follow-up

n=23

Completed 6-month survey
n=107

Included in intent-to-treat
analysis n = 217

Included in intent-to-treat
analysis n= 214

Did not log into
PROGRESS®
n=76

k.

Included in as-treated analysis
n=141

Included in as-treated analysis
n=290

apaticipants were enralied if they completed the cansent process and the baseline survey.

Figurel.

CONSORT flow diagram of randomized controlled trial evaluating PROGRESS.
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