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abstract

PURPOSE This randomized clinical trial compared a personally tailored, automated telephone symptom
management intervention to improve self-management among long-term survivors of prostate cancer with usual
care enhanced with a nontailored newsletter about symptom management. We hypothesized that intervention-
group participants would have more confident symptom self-management and reduced symptom burden.

METHODS A total of 556 prostate cancer survivors who, more than 1 year after treatment, were experiencing
symptom burden were recruited fromApril 2015 to February 2017 across four Veterans Affairs sites. Participants
were randomly assigned to intervention (n = 278) or usual care (n = 278) groups. We compared differences in
the primary (symptom burden according to Expanded Prostate Cancer Index Composite-26 [EPIC], confidence
in self-management) and secondary outcomes between groups using intent-to-treat analyses. We compared
domain-specific changes in symptom burden from baseline to 5 and 12 months among the intervention group
according to the primary symptom focus area (urinary, bowel, sexual, general) of participants.

RESULTS Most of the prostate cancer survivors in this study were married (54.3%), were white (69.2%), were
retired (62.4%), and underwent radiation therapy (56.7% v 46.2% who underwent surgery), and the mean age
was 67 years. There were no baseline differences in urinary, bowel, sexual, or hormonal domain EPIC scores
across groups. We observed higher EPIC scores in the intervention arm in all domain areas at 5 months, though
differences were not statistically significant. No differences were found in secondary outcomes; however, coping
appraisal was higher (2.8 v 2.6; P = .02) in intervention-arm patients at 5 months. In subgroup analyses,
intervention participants reported improvement from baseline at 5 and 12 months in their symptom focus area
domains.

CONCLUSION This intervention was well received among veterans who were long-term survivors of prostate
cancer. Although overall outcome differences were not observed across groups, the intervention tailored to
symptom area of choice may hold promise to improve associated burden.

J Clin Oncol 37:1326-1335. © 2019 by American Society of Clinical Oncology

INTRODUCTION

Although the adverse effect profiles for prostate cancer
treatments continue to improve, surgery and radiation
therapy still result in adverse consequences that in-
clude incontinence, impotence, and bowel issues.1-14

Many of the 3 million US survivors of prostate cancer
deal with long-term symptom burden that reduces
their quality of life.3,4,7,12,15-22 They also face psycho-
social consequences, which include fear of cancer
recurrence, limited confidence in dealing with the
cancer and its adverse effects, and partner distress.23-31

Persistence of symptoms is particularly unfortunate,
because many symptoms can be ameliorated or
even eliminated through self-management or clini-
cal intervention. Moreover, there have been no ef-
forts to identify those survivors for whom better
symptom self-management would translate into

measurable quality-of-life improvements. Although
some interventions to improve symptom burden have
targeted patients with prostate cancer at early post-
treatment times, there are virtually no interventions
focused on long-term survivors who deal with symp-
toms for months and years after treatment.

To address this gap, we conducted a randomized
clinical trial of an automated self-management support
intervention for long-term survivors of prostate cancer
compared against a nontailored newsletter that dis-
cusses self-management. Our intervention, called
Building Your New Normal, assessed ongoing prostate
cancer–related symptoms using automated telephone
technology and delivered self-management guidance
through a series of tailored newsletters. Compared with
a single nontailored newsletter, we hypothesized that
intervention participants would have improved and
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more confident symptom self-management as well as
reduced symptom burden at 5 and 12 months after
enrollment.

METHODS

This study was based on the conceptual framework of self-
management after cancer treatment32 as well as the the-
oretical foundations of social cognitive theory and the
transactional model of stress and coping.33,34 Details of the
study, recruitment, random assignment, intervention, and
follow-up were published previously.35

This two-armed, randomized, controlled trial enrolled 556
prostate cancer survivors from April 2015 through February
2017, and follow-up continued through February 2018
(Fig 1). We recruitedmen from four Department of Veterans
Affairs sites (Ann Arbor, Cleveland, Pittsburgh, St Louis).
The study protocol received approval from the Veterans
Affairs Central Institutional Review Board. The study was
considered minimal risk, and verbal informed consent was
approved.

Eligibility, Recruitment, and Randomization

We identifiedmen treated for prostate cancer within the last
1 to 10 years using the Veterans Affairs Corporate Data
Warehouse and Central Cancer Registry data files. To be
eligible, patients had to be between 40 and 80 years of age
and have a working telephone. Patients were ineligible if
they were undergoing treatment for a separate cancer, had
dementia, or had other significant mental impairment in
their medical record.

A recruitment packet with introductory letter, information
sheet, and opt-out number was sent to potential partici-
pants. A research coordinator called those who did not opt
out to determine interest and eligibility. A brief screening
question was used to assess symptoms that veterans
wanted to improve (urinary, sexual, bowel, and/or general).
Those interested and eligible were offered enrollment.

Once enrolled, participants completed a baseline tele-
phone survey to collect demographic details and confirm
prostate cancer diagnosis date and treatment type. Par-
ticipants were then randomly assigned by computer to the
Building Your New Normal intervention (automated tele-
phone assessments plus tailored newsletters) or control.
Random assignment was stratified by original treatment (ie,
surgery, radiation therapy) to ensure equal proportions in
both arms, given the distinct long-term symptoms across
treatments. After random assignment, the automated
telephone system was activated and delivered a standard-
ized instrument to assess prostate cancer symptom burden
and quality of life—the Expanded Prostate Cancer Index
Composite-26 (EPIC)36—to participants in both arms. The
automated system attempted eight calls during 4 days after
random assignment. Participants remained in the study
even if EPIC was not administered during that window.

Follow-up assessments were completed at 5 months
(primary end point) and 12 months (secondary end point)
after enrollment for both groups. Follow-up surveys were
divided into two parts: the first part was administered by
a research coordinator, and the second part was admin-
istered by the automated telephone system (including
EPIC) to ensure standardized quality-of-life assessment
across groups.

Intervention and Control Arms

The intervention was the multimodal Building Your New
Normal intervention to improve prostate cancer symptom
self-management. As described previously,35 the program
was developed and pilot tested in collaboration with the
Center for Health Communications Research, designated
by the National Cancer Institute as a Center of Excellence in
Cancer Communications, alongside clinical experts in
prostate cancer survivorship care who included urologic
oncologists, nurses, sexual and mental health experts, and
advanced practice providers. As part of pilot testing, we
demonstrated that monitoring of quality of life among
prostate cancer survivors using the automated telephone
system was feasible and consistent with written assess-
ments.37 Intervention participants were contacted by the
automated system each month for 4 months after enroll-
ment to assess symptoms using EPIC, and they were of-
fered the opportunity to choose a symptom area for tailored
self-management print materials (urinary, sexual, bowel,
general). The tailored newsletter content, which included
more information about the chosen symptom and self-
management strategy suggestions38 and which incor-
porated a cognitive behavioral therapy framework, was
then generated, printed, and mailed to the participant
address (Appendix Fig A1, online only). Intervention par-
ticipants could switch their symptom focus area each
month across the four EPIC domains and could receive
different tailored newsletters each time. If they chose to
focus on the same area more than once, they continued to
receive information about that symptom and associated
self-management information, but each newsletter had
different and more detailed information. The control arm
received enhanced usual care, which consisted of one
nontailored newsletter that described self-management
approaches to address prostate cancer symptoms.

Measures

We selected outcomes that were based on our conceptual
framework and hypotheses. The primary outcomes ana-
lyses were conducted using 5- and 12-month follow-up
assessments.

Primary outcomes. The primary outcome was symptom
burden for each of the four EPIC domains (urinary, in-
continence and irritative/obstructive; bowel; sexual; and
general). Each domain was scored from 0 to 100, and
higher scores equated to lower burden.12,21,36 We defined
scores of 70 or greater as clinically meaningful indications
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of low symptom burden for each domain. The second primary
outcome was confidence in symptom self-management,
measured using a five-item scale developed from pilot work.

Secondary outcomes. We had four secondary outcomes.
Three were assessed at 5 and 12 months: cancer control

and outlook (by a validated scale of three cancer control
items and two cancer outlook items),24-26 the perceived
efficacy in patient-physician interactions (with the PEPPI
instrument), and coping (appraised with six items from the
validated Brief Cope instrument). We assessed 12-month

Recruitment packets sent to potentially eligible patients
(N = 1,562)

Assessed for eligibility
(n = 666)

Consented and randomly assigned
(n = 556)

Deceased
Withdrew consent
Withdrawn by study staff
Lost to follow-up (contact
   limit reached, other) 

Declined to participate
(n = 568)

Contacted by phone and completed phone screen
(n = 1,234)

Patients randomly assigned to control
(n = 278)

Patients randomly assigned to intervention
(n = 278)

Patients sent first tailored newsletter
(n = 264)

Patients sent second tailored newsletter
(n = 246)

Patients sent third tailored newsletter
(n = 227)

Completed 5-month staff survey 
Completed 5-month EPIC 

Patients sent fourth tailored newsletter
(n = 226)

Patients sent untailored newsletter
(n = 259)

Did not complete phone screen
Called to opt out in response to letter

(n = 292)
(n = 36)

Excluded
        Not meeting inclusion criteria
        Eligible but declined to participate
        Eligible but contact limit reached

        before random assignment

(n = 110)
(n = 38)
(n = 61)

(n = 11)

No. of tailored

newsletters received

All four newsletters
Three newsletters
Two newsletters
One newsletter
None

(n = 210)
(n = 27)
(n = 15)
(n = 12)
(n = 14)

(n = 1)
(n = 16)
(n = 1)

(n = 16)

(n = 244)
(n = 242)

Completed 5-month staff survey
Completed 5-month EPIC

(n = 260)
(n = 258)

Deceased
Withdrew consent
Lost to follow-up (contact
    limit reached, other) 

(n = 2)
(n = 6)

(n = 10)

FIG 1. Study flow. EPIC, Expanded Prostate Cancer Index Composite-26.
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subjective health using the validated veteran quality-of-life
scale (the Veterans RAND 12-item health survey).39

Covariables. Covariables included veteran-reported age,
race/ethnicity, education, marital status, employment, ini-
tial prostate cancer treatment, and study site.

Sample Size and Statistical Power

We designed the study to enroll 550 participants for 90%
power to detect a 0.33 standardized mean difference as
a minimal, clinically important between-group difference in
each of the four EPIC domains.40 The calculation was
based on a regression analysis that adjusted for baseline
values with an a of .0125, an assumed correlation of 0.5
between baseline and follow-up scores, and assumed 15%
attrition at each follow-up assessment to have sufficient
power to detect differences between groups at both 5- and
12-month assessment points.

Analysis

Primary analyses. The primary analysis was based on the
intent-to-treat principle41 and included all patients re-
gardless of intervention engagement. Baseline analyses
included descriptive statistics by arm of patient charac-
teristics, baseline brief screener response, and each EPIC
domain.

The a priori primary end point was based on the 5-month
assessment, because it was closest to intervention com-
pletion. To evaluate the hypothesis that intervention par-
ticipants would have higher (ie, better) mean scores on
each EPIC domain at 5 months relative to controls, we used
multiple linear regression analysis for each domain in two
stages. First, we obtained between-group differences using
an indicator for intervention group as the primary in-
dependent variable and adjusted analysis for site and
treatment type indicators. Second, we adjusted for addi-
tional baseline variables that were potential outcome pre-
dictors (baseline outcome measure, age, education) and
baseline variables predictive of missing 5-month outcomes.
We conducted similar regression analyses for confidence in
self-management 5 months after enrollment. Assumptions
were checked for all models using residual analyses. All
analyses were repeated for EPIC and confidence outcomes
at 12 months. We evaluated secondary outcomes using the
same approach. We reported mean differences between
intervention and control groups; although ana of .0125 was
used for sample size calculation to adjust for multiple
comparisons of four primary outcomes, 95% CIs are re-
ported throughout for consistency.
Intervention-arm subgroup analyses. We were specifically
interested in assessing change in symptom burden from
baseline to 5 and 12 months among intervention-group
participants who received tailored content, anchored to the
initial symptom area each participant chose to work on. We
categorized intervention participants into groups according
to their initial symptom focus areas and estimated im-
provement (change) in both 5-month and time-averaged

(across 5 and 12months) EPIC scores from baseline across
each domain. The time-averaged improvement was ob-
tained using a mixed-effects model with both 5- and
12-month data as response variables. We repeated analyses
by categorizing intervention participants into groups accord-
ing to symptom focus areas chosen any time during
intervention.

Sensitivity analyses. We assessed associations between
time since diagnosis and primary outcomes in the intervention-
arm analyses. We also conducted analyses to understand
dose-response effects on symptom burden changes from
baseline to 5 months.

Participant experience. We evaluated the overall reported
satisfaction of intervention participants with the study and
with materials they received through postintervention qual-
itative telephone interviews among 26 purposively sampled
patients to be reported as a separate process evaluation
manuscript (Data Supplement).

RESULTS

As shown in Figure 1, a total of 1,234 potential participants
completed the phone screen, and 556 (45.1%) consented
and were randomly assigned (n = 278 to intervention,
n = 278 to control). Most (90.7%) provided the 5-month
primary outcomes (and 81.7% provided the 12-month
data). More participants missed the 5-month primary out-
come assessment in the intervention than control group
(12.2% v 6.5%; P = .02), but no attrition differences existed
for 12-month assessments (18.7% v 18.0%; P = .83).

There were no significant group differences in baseline
demographic factors except education (P = .01; Table 1).
The average participant age was 66.7 years (range, 49 to
83 years); most were married (54.3%), were retired
(62.4%), and were earning less than $50,000 annually
(79.3%); more than one quarter identified as black. The
average time since diagnosis was 4.1 years (range, 1.1 to
8.0 years). Just less than half (46.2%) received surgery;
56.7%, radiation treatment; and 24.8%, androgen depri-
vation therapy. There were no differences across groups in
any baseline quality-of-life domain scores for screening
question(s) or EPIC (Table 2). Of 278 intervention partic-
ipants, 210 received all four newsletters (75.5%). Most
participants chose one (n = 93) or two (n = 92) focus areas,
but 62 and 16 choose three and all four focus areas, re-
spectively. The most common initial symptom focus area
was sexual health, followed by urinary, bowel, and general.
Sexual health was chosen at least once by three quarters of
intervention participants, whereas nearly 80% of in-
tervention participants never chose bowel health.

Overall, there were 25,777 outbound and 8,888 inbound
automated call minutes used during the study. Total esti-
mated call costs for the study were $531, and the average
control and intervention participant call costs were $0.65
and $1.40, respectively.
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Primary Analyses

At the 5-month follow-up, mean EPIC scores were slightly
higher (ie, lower burden) in each domain in the intervention
group, compared with the control group, though none of the
adjusted mean differences were statistically significant at
the .0125 significance level (Table 3). We found no dif-
ferences in confidence in symptom self-management,
cancer control and outlook, or perceived efficacy in patient-
physician interactions at 5 months. At 5 months, the mean
appraisal of coping score was higher in the intervention arm
by 0.2, which was not a meaningfully large difference.
These overall results were similar at 12 months, with ex-
ception of higher mean score in the intervention arm in
confidence in symptom self-management. At 12 months,
subjective physical health was lower in the intervention
than in the control arm, but no differences were seen in
subjective emotional health (Table 3). We did observe
significant differences by arm in proportions of participants
with EPIC domain scores 70 or greater for urinary, in-
continence (P = .02), and urinary, irritative/obstructive
(P = .05), domains (data not shown).

Intervention-Arm Subgroup Analyses

Whenwe evaluated EPIC score changes frombaseline to 5 and
12 months according to primary symptom domains, as an
a priori analysis, we found subsequent improvement in cor-
responding domains averaged across 5 and 12 months.
Veterans who focused on urinary health saw improvements
of +3.0 points for incontinence (P = .02), and +5.6 points for
irritative/obstructive (P , .001) domains. For those who fo-
cused on the bowel domain, improvements were +10.1 points
(P , .001); the sexual domain, +7.2 points (P , .001);
and the general domain, +7.2 points (P = .02; Table 4). We
found similar results upon evaluation of EPIC score changes
from baseline to 5 and 12 months according to symptom
domains chosen at least once by intervention participants
(data not shown).

Time since diagnosis was not associated with improvement in
any EPIC domains, nor were varying degrees of dose (ie,
whether intervention participants chose the same area one or
more times) for sexual or urinary health (the most common
areas chosen). However, bowel health symptoms did improve
with each additional content dose; the estimated improve-
ments were +6.5 (95% CI, 3.3 to 9.6; P , .001) and +5.7
(95% CI, 2.2 to 9.1; P = .001) points per dose at 5 and
12 months, respectively. We found high intervention satis-
faction: 63% of intervention and 67% of control arm par-
ticipants reported being very satisfied with the program. Many
positive comments about the intervention were obtained from
the process evaluation and are being reported separately.

DISCUSSION

Prostate cancer treatments continue to adversely affect
quality of life for many prostate cancer survivors. Programs
to help survivors manage these adverse effects have

TABLE 1. Baseline Characteristics by Randomization Status

Characteristic

No. (%) of Patients

Control Arm
(n = 278)

Intervention Arm
(n = 278)

Total
(N = 556)

Site

A 109 (39.3) 97 (34.9) 206 (37.0)

B 54 (19.4) 55 (19.8) 109 (19.6)

C 54 (19.4) 66 (23.7) 120 (21.6)

D 61 (21.9) 60 (21.6) 121 (21.8)

Treatment type*

Radiation 155 (55.8) 160 (57.6) 315 (56.7)

ADT 71 (25.5) 67 (24.1) 138 (24.8)

Surgery 127 (45.7) 130 (46.8) 257 (46.2)

Other 2 (0.7) 2 (0.7) 4 (0.7)

Ethnicity*

White 186 (66.7) 199 (71.2) 385 (69.5)

Black 83 (29.9) 74 (26.6) 157 (28.2)

Other 15 (5.4) 9 (3.2) 24 (4.3)

Hispanic† 5 (1.8) 4 (1.5) 9 (1.6)

Mean (SD) age, years 66.2 (7.1) 67.2 (5.7) 66.7 (6.4)

Education

Less than high school 25 (9.0) 7 (2.5) 32 (5.8)

High school 97 (34.9) 100 (36.0) 197 (35.3)

College 134 (48.2) 151 (54.3) 285 (51.3)

Higher than college 22 (7.9) 20 (7.2) 42 (7.6)

Income, $†

, 10,000 15 (5.7) 10 (3.8) 25 (4.7)

10,000-50,000 190 (72.5) 203 (76.6) 393 (74.7)

50,000-70,000 30 (11.5) 34 (12.8) 64 (12.1)

$ 70,000 27 (10.3) 18 (6.8) 45 (8.5)

Marital status

Never married 24 (8.6) 21 (7.6) 45 (8.1)

Married 148 (53.2) 154 (55.4) 302 (54.3)

Divorced 95 (34.2) 86 (30.9) 181 (32.6)

Widowed 11 (4.0) 17 (6.1) 28 (5.0)

Employment status

Full time 29 (10.4) 29 (10.4) 58 (10.4)

Part time 27 (9.7) 28 (10.1) 55 (9.9)

Unemployed 12 (4.3) 3 (1.1) 15 (2.7)

Retired 167 (60.1) 180 (64.8) 347 (62.4)

Disabled 38 (13.7) 34 (12.2) 72 (13.0)

Other/declined 5 (1.8) 4 (1.4) 9 (1.6)

NOTE. Between-group differences were not significant except for education
(P = .01).
Abbreviations: ADT, androgen deprivation therapy; SD, standard deviation.
*Categories are not mutually exclusive.
†Hispanic ethnicity response is missing for two people, and income response is

missing for 29 people.
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generally been delivered within the first few months after
treatment, although symptoms often persist for months or
years.7-9,15,19,42-46 In addition, survivorship programs tend to
be confined to cancer centers and not available to survivors
who have returned to community providers. This is true
inside and outside of the Veterans Health Administration
national health care system. As demonstrated in this study,
the systematic, automated collection and use of patient-
reported outcomes across multiple sites to support
cancer survivors is feasible and has broad relevance that
ranges from clinical trial administration to population-based
symptom management.47 To our knowledge, this is the first
randomized trial that compared an easily scaled and per-
sonally tailored intervention for veterans who are long-term
survivors of prostate cancer with standard information to
improve overall symptom burden and confidence in
symptom self-management after prostate cancer treatment.

Despite trends in the right direction, we did not observe
statistically significant differences in our primary outcomes
(overall symptom burden assessed using EPIC or confi-
dence in symptom self-management) between intervention
and control groups in this large, multisite trial. However, for
patients who chose urinary and bowel symptoms in the
intervention group, the mean change from baseline in

subgroup analyses did approach minimally important dif-
ferences (Table 4).40 Although randomized trials of
symptom self-management interventions are lacking for
this population, our findings suggest opportunities to im-
prove symptom burden and quality of life among long-term
survivors of prostate cancer through intervention tailoring.42,48,49

Possible explanations for the lack of significance include
the possibility that many long-term survivors have become
so familiar with symptom coping that a light-touch in-
tervention like this one was not sufficient to measurably
change symptom burden. Arguably, these long-term sur-
vivors were already fairly confident in their abilities to
manage symptoms, because they had been doing so
for years.

This study was successful in the deployment of population-
based, patient-reported outcome assessments and the
generation of tailored self-management content. Despite
the relatively high burden of the Building Your New Normal
intervention—four 30-minute calls during 4 months—
retention was high: more than 80% remained in the study
and completed the 5-month assessment. In fact, these findings
are consistent with retention rates for other automated
chronic disease management programs (eg, diabetes,
heart failure).50 The continued engagement in this program

TABLE 2. Baseline Responses to Brief Screener and Symptom Burden by Arm

Response by Screen
Control Arm
(n = 278)

Intervention Arm
(n = 278)

Total
(N = 556)

“How much would you like to receive help managing this symptom
or problem?” (0 = not at all; 5 = very much)

Difficulty with leaking or dripping urine 2.5 (2.0) 2.5 (2.0) 2.5 (2.0)

Difficulty with urine flow, weak stream, or trouble starting to pee 1.6 (1.8) 1.5 (1.8) 1.5 (1.8)

Difficulty getting or keeping an erection 3.9 (1.8) 3.9 (1.8) 3.9 (1.8)

Other problems with your sexual function 2.6 (2.3) 2.3 (2.2) 2.4 (2.2)

Problems with your bowel movements 1.4 (1.9) 1.4 (1.9) 1.4 (1.9)

Problems with hot flashes or feeling tired 2.3 (2.0) 2.1 (2.0) 2.2 (2.0)

Feeling anxious/worried about cancer recurring or getting worse 1.8 (1.9) 1.7 (1.8) 1.8 (1.9)

Screener mean (reliability, 0.70 for the seven items)* 2.3 (1.1) 2.2 (1.2) 2.3 (1.2)

EPIC score (0 = worst; 100 = best)

Urinary health, incontinence 61.4 (28.9) 60.1 (28.2) 60.8 (28.5)

Urinary health, irritative/obstructive 72.5 (20.1) 72.7 (20.0) 72.6 (20.0)

Bowel health 77.6 (22.2) 76.5 (21.7) 77.0 (21.9)

Sexual health 21.8 (26.3) 21.6 (25.5) 21.7 (25.8)

General health 67.9 (21.5) 71.0 (20.9) 69.4 (21.3)

EPIC mean (reliability, 0.74)† 60.9 (16.7) 60.8 (16.5) 60.9 (16.6)

NOTE. Between-group differences were not significant for any baseline responses (P $ .1).
Abbreviation: EPIC, Expanded Prostate Cancer Index Composite-26.
*One enrollee did not complete a brief screener, and 10 people were missing one or two of the seven items. The mean was calculated with

non-missing items.
†The average of five EPIC subscales, which were based on 524-person data (n = 260 in control arm and n = 264 in the intervention group): 30 enrollees

(5.4%) did not complete the EPIC, and two enrollees completed only one or two subscales. The EPIC urinary health, incontinence, baseline was not done in
30 people; urinary health, irritative/obstructive, in 31; bowel health, in 32; sexual health, in 58; and general health, in 32 people.
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indicates that scalable opportunities exist to not only un-
derstand population-based symptom burdens among
cancer survivors but also give back through low-cost, tai-
lored aural and written support materials. Indeed, the low
costs for the automated telephone calls highlight the
scalability of this method, as seen in other studies.51,52

Second, we obtained a high participation rate: roughly
half of those invited agreeing to participate in the study.
Hence, we rapidly enrolled more than 500 survivors across
four sites and completed this large study within 2 years.
This indicates a notable unmet need among prostate can-
cer survivors and willingness to engage in self-management

TABLE 3. Analysis of Intention-to-Treat Cohort for Symptom Burden, Confidence in Symptom Self-Management, and Secondary Outcomes at 5 and
12 Months After Building Your New Normal Intervention

Variable

Control Arm
(n = 278)

Intervention Arm
(n = 278)

Mean (95% CI)
Difference* P

Adjusted Mean
(95% CI) Difference† PNo.‡ No. (%) No.‡ No. (%)

5 months after intervention

EPIC subscale score (0-100)

Urinary health, incontinence 259 61.8 (28.5) 242 63.4 (29.5) 2.8 (20.2 to 7.4) .25 2.2 (20.5 to 4.9) .11

Urinary health, irritative/obstructive 256 74.5 (20.2) 241 77.4 (19.7) 3.1 (20.5 to 6.7) .09 2.3 (20.4 to 5.0) .10

Bowel health 258 79.8 (21.6) 240 80.6 (19.0) 0.7 (22.8 to 4.3) .68 .4 (22.3 to 3.2) .75

Sexual health 241 25.1 (28.7) 221 25.8 (26.5) 1.4 (23.7 to 6.5) .60 2.2 (21.0 to 5.4) .19

General health 257 71.2 (21.9) 240 74.8 (21.3) 3.9 (0.1 to 7.7) .04 .5 (22.5 to 3.5) .75

Confidence in symptom
management (5-15)

244 13.1 (2.1) 235 13.1 (2.1) 2-0.1 (20.5 to 0.3) .70 20.1 (20.5 to 0.3) .56

Cancer outlook (3-15) 253 7.3 (2.3) 236 7.2 (2.2) 20.1 (20.5 to 0.3) .53 20.1 (20.5 to 0.4) .80

Cancer control (2-10) 257 9.6 (2.2) 241 9.6 (2.1) 20.1 (20.4 to 0.3) .74 0.0 (20.4 to 0.4) .92

PEPPI (0-25) 254 21.9 (3.8) 241 21.8 (3.9) 20.2 (20.9 to 0.4) .51 20.2 (20.9 to 0.4) .48

Appraisal of coping (1-5) 248 2.6 (1.0) 227 2.8 (0.9) 0.2 (20.1 to 0.3) .06 0.2 (0.0 to 0.4) .02

12 months after intervention

EPIC subscale score (0-100)

Urinary health, incontinence 221 63.6 (29.3) 220 62.8 (29.7) 0.1 (25.0 to 5.3) .96 0.2 (23.0 to 3.4) .90

Urinary health, irritative/obstructive 219 75.1 (20.0) 221 76.3 (19.0) 0.9 (-2.7 to 4.6) .62 0.8 (22.1 to 3.8) .58

Bowel health 220 81.0 (21.7) 221 79.2 (20.7) 22.1 (26.0 to 1.8) .30 22.2 (25.3 to 0.9) .16

Sexual health 208 26.5 (30.9) 211 29.3 (29.7) 3.1 (22.7 to 9.0) .30 2.8 (21.1 to 6.7) .17

General health 218 73.5 (20.7) 218 75.8 (18.6) 2.2 (21.5 to 5.9) .24 20.4 (23.4 to 2.5) .78

Confidence in symptom management (5-15) 206 12.9 (2.2) 210 13.5 (1.9) 0.5 (0.1 to 0.9) .01 0.5 (0.0 to 0.9) .03

Cancer outlook (3-15) 224 6.8 (2.2) 226 7.1 (2.0) 0.3 (20.1 to 0.7) .12 0.3 (20.1 to 0.7) .09

Cancer control (2-10) 226 9.4 (1.8) 223 9.4 (1.7) 0.1 (20.3 to 0.4) .72 0.2 (20.2 to 0.5) .34

PEPPI (0-25) 220 21.7 (4.5) 223 21.5 (4.3) 20.3 (21.1 to 0.5) .47 20.5 (21.3 to 0.4) .29

VR-12, physical health (1-3)§ 228 2.3 (0.7) 226 2.2 (0.7) 20.2 (20.3 to 0.0) .02 20.2 (20.3 to 0.0) .007

VR-12, emotional health (1-6)§ 228 3.6 (0.7) 226 3.7 (0.6) 0.1 (0.0 to 0.2) .12 0.1 (20.0 to 0.2) .11

Appraisal of coping (1-5) 203 2.6 (1.0) 221 2.7 (0.9) 0.1 (20.1 to 0.3) .33 0.1 (20.1 to .3) .21

Abbreviations: EPIC, Expanded Prostate Cancer Index Composite-26; PEPPI, perceived efficacy in patient-physician interactions; VR-12, 12-item veteran
quality-of-life scale.
*Adjusted mean difference as intervention minus control. The mean difference is based on multiple regression model using 5- or 12-month data as

responses and the intervention group indicator as the primary predictor; the model was also adjusted for site and treatment types (defined as the following
mutually exclusive types: ADT only; radiation only; surgery only; radiation and ADT; surgery and radiation; surgery, radiation, and ADT; and other treatments or
other combinations).
†Difference further adjusted for age, education, full-time working status, and Hispanic ethnicity. For analyses of EPIC subscale scores, the model was also

adjusted for baseline values of the EPIC subscale.
‡No. with non-missing data for the specific measure.
§Veterans RAND 12-item health survey physical health is an average of two items to explore physical limitations, and each item can range from 1 to 3;

VR-12 emotional health is an average of three items to explore feelings in the past 4 weeks, and each item can range from 1 to 6. For both, higher scores
correspond to better health.
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for symptoms that men might not otherwise feel comfort-
able speaking about with providers (eg, sexual, urinary,
bowel problems). Moreover, more than 80% of men were
satisfied with the program and would recommend that
others participate. Process interviews with participants
were also strongly positive.

Importantly, intervention-arm subgroup analyses revealed
improvements in symptom burden from baseline to follow-
up when evaluated according to the initial symptom on
which participants chose to focus. These subgroup findings
suggest that a tailored intervention according to chosen
symptoms42 has real potential to have positive impacts in
this population and to reach clinically meaningful EPIC
score changes. Indeed, themajority of participants chose to
focus on sexual and urinary health, and fewer focused on
bowel and general health. Longitudinal, automated tailored
engagement with self-management support across do-
mains, as in this 4-month program, coupled with support
from clinicians to engage in self-management53 might
provide the integration and boosts necessary to improve
symptom burden for survivors.

Study strengths include the large sample size from multiple
sites, high participation and retention, and validated
measures of symptom burden and patient-reported out-
comes. Yet, limitations must be noted. Although we

achieved diversity of participants from Veterans Health
Administration sites, there are limitations to generalization
across all racial/ethnic and demographic groups. Veterans
without telephones or the ability to use automated tele-
phone systems could not enroll; however, this limitation is
increasingly uncommon. We cannot fully know the char-
acteristics of veterans who did not enroll; however, we did
not see differences in enrollment by site, years since di-
agnosis, or treatment type.

The Building Your New Normal intervention focused on
helping long-term survivors of prostate cancer manage
a symptom area of importance to them. Intervention-group
results suggest promise for such an intervention to improve
symptom burden, and this study highlighted the oppor-
tunity for this easily-scaled, low-cost intervention. The
collection of patient-reported outcomes in this survivor
population of veterans may provide much needed in-
formation to inform initial treatment decision making and
aid long-term symptom management.54 Such information
can support survivors and their clinicians to optimize
prostate cancer care both inside and outside of the Vet-
erans Health Administration. Additional study of this in-
tervention on health care delivery system utilization, and
modification to be more effective, seems warranted, be-
cause engagement and unmet needs seem strong.
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TABLE 4. Building Your New Normal Intervention-Only Analysis: Mean Improvement From Baseline EPIC Scores Averaged Across 5 and
12 Months by Primary Symptom Focus Area

Primary Symptom Focus

Mean (SE) Score of Time-Averaged Improvement From Baseline in EPIC; P

Urinary, Incontinence Urinary, Irritative/Obstructive Bowel Health Sexual Health General Health

Urinary health (n = 78) 3.0 (1.3); .02 5.6 (1.3); , .001 4.3 (1.4); .002 4.4 (1.6); .005* 2.3 (1.4); .11

Bowel health (n = 19) 0.9 (2.4); .70 2.6 (2.6); .31 10.1 (2.3); , .001 .6 (2.4); .80 7.5 (1.9); , .001

Sexual health (n = 127) 3.0 (1.2); .009 2.9 (1.1); .01 1.7 (1.1); .13 7.2 (1.6); , .001† 1.8 (1.2); .15

General health (n = 18) 21.5 (2.3); .53 2.7 (1.6); .09‡ 21.4 (2.3); .54 1.0 (5.6); .86 7.2 (3.1); .02

NOTE. For adjusted mean (SE) improvement scores, positive scores represent improvement, and negative scores represents worsening.
P values were determined after analysis was adjusted for study site and treatment type (only for sites for bowel health and general health because
of the small number of patients). Parenthetical numbers in row headings are the numbers of patients who had at least one EPIC domain score at
either month 5 or month 12 in the cohort defined by their initial symptom control area.

Abbreviations: EPIC, Expanded Prostate Cancer Index Composite-26; SE, standard error.
*Cell values are time-averaged improvement scores, but a significant worsening by 22.5 (P = .04) was seen from 5 to 12 months.
†Cell values are time-averaged improvement scores, but a significant improvement by 3.8 (P = .02) was seen from 5 to 12 months.
‡Cell values are time-averaged improvement scores, but a significant worsening by 24.6 (P = .046) was seen from 5 to 12 months.
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APPENDIX

FIG A1. Building Your New Normal, a tailored self-management newsletter.
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FIG A1. (Continued).
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FIG A1. (Continued).
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FIG A1. (Continued).
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