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Treatment Decision Regret Among Long-Term Survivors of
Localized Prostate Cancer: Results From the Prostate Cancer
Outcomes Study
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Penson, Janet L. Stanford, Antoinette M. Stroup, and Ann S. Hamilton

A B S T R A C T

Purpose
To determine the demographic, clinical, decision-making, and quality-of-life factors that are asso-
ciated with treatment decision regret among long-term survivors of localized prostate cancer.

Patients and Methods
We evaluated men who were age # 75 years when diagnosed with localized prostate cancer
between October 1994 and October 1995 in one of six SEER tumor registries and who completed
a 15-year follow-up survey. The survey obtained demographic, socioeconomic, and clinical data and
measured treatment decision regret, informed decision making, general- and disease-specific
quality of life, health worry, prostate-specific antigen (PSA) concern, and outlook on life. We
used multivariable logistic regression analyses to identify factors associated with regret.

Results
We surveyed 934 participants, 69.3% of known survivors. Among the cohort, 59.1% had low-risk
tumor characteristics (PSA , 10 ng/mL and Gleason score , 7), and 89.2% underwent active
treatment. Overall, 14.6% expressed treatment decision regret: 8.2% of those whose disease was
managed conservatively, 15.0% of those who received surgery, and 16.6% of those who un-
derwent radiotherapy. Factors associated with regret on multivariable analysis included reporting
moderate or big sexual function bother (reported by 39.0%; OR, 2.77; 95%CI, 1.51 to 5.0), moderate
or big bowel function bother (reported by 7.7%; OR, 2.32; 95% CI, 1.04 to 5.15), and PSA concern
(mean score 52.8; OR, 1.01 per point change; 95% CI, 1.00 to 1.02). Increasing age at diagnosis and
report of having made an informed treatment decision were inversely associated with regret.

Conclusion
Regret was a relatively infrequently reported outcome among long-term survivors of localized
prostate cancer; however, our results suggest that better informingmen about treatment options, in
particular, conservative treatment, might help mitigate long-term regret. These findings are timely
for men with low-risk cancers who are being encouraged to consider active surveillance.

J Clin Oncol 35:2306-2314. © 2017 by American Society of Clinical Oncology

INTRODUCTION

Men who are diagnosed with localized prostate
cancer in the prostate-specific antigen (PSA) era
have faced challenging treatment decisions. The
indolent course of most prostate cancers and the
dearth of comparative treatment studies have left
clinicians and patients uncertain as to how and
whether to treat these cancers.1 Treatment com-
plications, which occur frequently and vary by
treatment modality, can adversely affect long-term
quality of life.2,3 An evidence review commissioned
by the US Preventive Services Task Force found

that prostatectomy increased the risk of urinary
incontinence by 20 percentage points and the risk
of sexual dysfunction by 36 percentage points
compared with watchful waiting.2 Corresponding
risks for radiotherapy were 15 and 3 percentage
points, respectively. Only radiotherapy was asso-
ciated with bowel dysfunction. Consequently,
treatment decisions are complex and must be
based on a patient’s personal values, risk tolerance,
and quality-of-life considerations.4 Whereas studies
have consistently reported that most men are sat-
isfied with their treatment selection,5-9 regret over
selected treatment may be a more important and
sensitive psychosocial outcome.10,11
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Regret occurs when uncertainty about the best choice is
unresolved or when an unfavorable outcome leads one to believe
that another decision might have been preferable.12,13 Investigators
have increasingly begun to measure regret among men who are
treated for localized prostate cancer. A recent systematic review
identified 28 studies on treatment regret published since 200314;
however, the review showed numerous potential methodologic
limitations in these studies, including inconsistent use of validated
measures, failure to report absolute levels of regret, cross-sectional
designs with convenience sampling, small numbers of participants,
and minimal data on long-term survivors of cancer.14

The Prostate Cancer Outcomes Study (PCOS) was initiated in
1994 and 1995 to characterize clinical and quality-of-life outcomes
in a large, population-based cohort of men with newly diagnosed
prostate cancer.15 We previously evaluated satisfaction with treat-
ment decisions among the cohort of PCOS participants with lo-
calized prostate cancer at 2 years after diagnosis.7 When resurveying
this cohort 15 years after diagnosis, we added a validated instrument
to measure decision regret.16 The purpose of this report was to
determine the demographic, clinical, decision-making, and quality-
of-life factors that are associated with treatment decision regret
among long-term survivors of localized prostate cancer.

PATIENTS AND METHODS

Study Subjects
PCOS enrolled men with newly diagnosed incident prostate cancer

between October 1, 1994, and October 31, 1995, from six participating
SEER sites: Connecticut, Utah, New Mexico, and the metropolitan areas of
Atlanta, Los Angeles, and Seattle. Institutional review boards of each PCOS
site approved the study. Detailed descriptions of study methodology have
been previously reported.15

PCOS sampled a total of 5,672 participants from 11,137 eligible
prostate cancer cases. Eligible patients were randomly selected within age-,
race- or ethnicity-, and tumor registry–specific strata to ensure adequate
demographic representation. PCOS oversampled men who were age , 60
years and those who were Hispanic and African American. Among the
selected patients, 3,533 men (62%) completed health-related quality-of-
life survey questionnaires 6 and/or 12 months after initial diagnosis. For
the current analyses, we included men who were diagnosed with localized
prostate cancer at age , 75 years who completed baseline and 15-year
surveys. We selected the upper age limit of 75 years because screening,
which predominantly detects localized cancer, has not been advised beyond
age 75.17 We identified 934 men who met these criteria, including 696 who
were initially treated with radical prostatectomy, 146 who had initial ra-
diation therapy, and 92 who were initially treated conservatively, either
with watchful waiting, defined as no active treatment, or androgen-
deprivation therapy, within 1 year of diagnosis.

Data Collection
Participants completed baseline self-administered surveys 6 months

after diagnosis. The survey included questions about baseline and current
general and disease-specific health-related quality of life and urinary,
bowel, and sexual function. Accuracy of the 6-month retrospective recall of
function has been previously validated.18 The survey also assessed race and
ethnicity, employment status, educational level, household income, in-
surance coverage, marital status, and comorbidity. Medical record abstractors
obtained additional baseline information on diagnostic examinations, biopsy
results, tumor characteristics, clinical staging, and treatment within
12 months after diagnosis. We assigned baseline risk groups on the
basis of D’Amico classifications.19 Men were contacted again at 1, 2, 5,

and 15 years after diagnosis to complete surveys that contained items
on clinical outcomes and health-related quality of life.

The 15-year survey used items from the Medical Outcomes Study
36-item short-form health survey,20 the UCLA Prostate Cancer Index,21

and the Expanded Prostate Cancer Index-Comprehensive instrument22 to
measure general and disease-specific health-related quality of life de-
scriptions of urinary, bowel, and sexual function, and the perception of any
problems with these functions. Each domain-specific summary scale was
scored from 0 to 100, with higher scores representing better function.

Additional items in the 15-year survey addressed subsequent cancer
treatments, whether the patient believed that cancer was still present, and
the effects of treatment on physical function, finances, and social re-
lationships. We used Clark’s validated prostate cancer–related quality-of-
life scales to measure perceptions of health worry (higher scores indicated
greater worry), PSA concern (higher scores indicated greater concern),
outlook (higher scores indicated better outlook), having made an informed
decision (higher scores indicated more informed decisions), and treatment
decision regret (higher scores indicated regret); statements included in
each of these measures are listed in Table 1.16 Respondents were asked to
rate how true the statements were for them, ranging from 1 (not at all) to 5
(very much). Each of these scales was scored from 0 to 100 on the basis of
the combined response to all related statements. We reported results for
health worry, PSA concern, outlook, and informed decision making as
means and standard errors. We followed Clark’s scoring procedure for the
regret scale and classified those who scored $ 40 as being regretful.16

We revised the informed decision scale by deleting two statements: “I
am satisfied with the choices I made in treating my prostate” and “I would
recommend the treatment I had to a close relative or friend.” We did so
because these statements did not reflect baseline decision making. We

Table 1. Statements Used to Construct Health Outcome Scales

Domain Survey Item

Treatment regret I wonder if I would have been better
off with a different treatment.

I sometimes wonder whether it was
really worthwhile being treated at all.

I sometimes feel the treatment I had was
the wrong one for me.

If I had to do over, I would choose
some other treatment.

I sometimes wish I could change my mind
about the kind of treatment I chose for
my prostate cancer.

Informed decision I had all the information I needed when a
treatment was chosen for my
prostate cancer.

My doctors told me the whole story about
the effects of treatment.

I knew the right questions to ask my doctor.
I had enough time to make a decision
about my treatment.

Health worry My health could take a turn for the
worse at any time.

I sometimes worry about dying before my time.
I worry about what my doctor will find next.
I worry that changes in my medical
condition will not be detected early.

I am uneasy about the present
state of my health.

I live in fear that my PSA will rise.
PSA concern I keep close track of my PSA.

Knowing my PSA level is comforting to me.
Outlook I feel that my cancer has given me a

better outlook on life.
I feel that coping with cancer has made
me a stronger person.

Abbreviation: PSA, prostate-specific antigen.
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scored the revised informed decision measure from 0 to 100 on the basis of
the remaining four items. Cronbach’s a for the four items was .88.

Statistical Analysis
We first compared baseline sociodemographic and clinical charac-

teristics of respondents included in our analysis with those of all living
nonrespondents. We then used contingency tables to examine the bivariate
associations of demographic, socioeconomic, and clinical variables and
perceptions of having made an informed decision, treatment decision
regret, health worry, PSA concern, and outlook with initial treatment
selection. We used multivariable logistic regression models to identify
factors that were associated with regret. All models included age, race, and
SEER registry; we included additional variables with P values , .10 on
univariable analyses. Starting with the full model, the Wald test was used to
determine which variables contributed the least to predicting regret and
could be removed from the model. We selected education as the best
measure of socioeconomic status. Other variables were highly collinear
with education and had more missing values. We modeled separately the
subset of patients who reported being cancer free at follow-up.

We performed all regression models with the SAS ProcSurveyFreq
statistical package.23We used the Horvitz-Thompsonweight, the inverse of
the sampling proportion for each sampling stratum (defined by age, race or
ethnicity, and study area), to obtain unbiased estimates of regression
parameters for all eligible patients with prostate cancer in the PCOS areas.
All estimates presented in this report were weighted to this population. All
P values were two sided.

RESULTS

After excluding participants who died before the 15-year survey
(n = 126) and those who were age . 75 years at diagnosis, our
survey response rate was 69.3%. Living nonrespondents were
significantly more likely than respondents to be nonwhite
(46.7% v 25.3%), unmarried (22.0% v 11.2%), without a col-
lege degree (72.3% v 44.0%), have three or more comorbid
conditions (9.1% v 5.9%), and have intermediate- or high-risk
prostate cancer (51.9% v 41.0%).

Most respondents had undergone radical prostatectomy, only
10.8% were treated conservatively (Table 2). Treatment selection
varied by geographic area; younger, healthier, and privately insured
men were most likely to undergo surgery.

The self-reported 15-year clinical outcomes, health status, and
amount of bother as a result of urinary, sexual, and bowel function
are listed in Table 3. Men who underwent surgery were least likely
to report an increasing PSA level and most likely to report being
cancer free. Although few men reported being in poor or very poor
health, men who were treated conservatively were least likely to
classify themselves as having excellent to very good health status.
The amount of reported urinary or sexual bother did not vary
significantly by initial treatment, although more men reported
moderate or big bother with sexual function (39.0%) than with
urinary function (16.6%). Overall reported level of bother was
lowest for bowel function, and men who underwent surgery were
least likely to report moderate or big bowel bother. Table 3 also lists
overall scores for health worry, PSA concern, informed decision
making, and regret at 15-year follow. Men who underwent surgery
reported the lowest level of PSA concern. Treatment decision regret
(score $ 40) was expressed by 14.6% of men, with significant
variation ranging from 8.2% of men who received conservative

treatment to 15.0% of those who received surgery and 16.6% of
those who underwent radiotherapy (P = .05).

Univariable and multivariable associations between de-
mographic and clinical factors with treatment decision regret are
listed in Table 4. From multivariable analysis, we found that
reporting moderate or big sexual function bother or moderate
or big bowel function bother—compared with no bother—and
greater PSA concern were significantly associated with regret,
whereas older age at diagnosis and reporting having made an
informed decision were inversely associated with regret. We
found no associations between regret and moderate or big urinary
bother (compared with no bother), poorer health (compared with
excellent/very good), reporting being free of cancer, worrying
about health, outlook, or reporting a history of cancer progression
or receiving a second treatment. We also performed multivariable
analysis for just men who reported being cancer free and found
similar associations with regret (data not shown).

DISCUSSION

Most long-time survivors of localized prostate cancer in our
population-based cohort did not express regret about their treat-
ment selection 15 years after diagnosis. Our participants were age
# 75 years when diagnosed in the mid-1990s and the majority re-
ceived active treatment. Being bothered by sexual or bowel dysfunction
and PSA concern were associated with greater regret, whereas in-
creasing age at diagnosis and the perception of having made an
informed treatment decision were inversely associated with regret.

Our finding that decision regret is relatively uncommon is
consistent with other studies of men who have been treated for
localized prostate cancer14; however, the prevalence of regret
(14.6%) in the PCOS cohort was toward the upper end (range, 2%
to 18%) among studies that also used Clark’s scale.11,24-30 These
findings might be explained by the longer PCOS follow-up period.
Diefenbach has hypothesized that men’s initial concerns are about
curing cancer and immediate treatment complications are seen as
expected consequences of their cancer experience.25 Afterward,
though, survivors may experience more regret as quality-of-life
issues become increasingly important and they recognize that
complications are permanent. Although we did not use the vali-
dated regret measure on earlier surveys, we found that among
PCOS participants who completed the 2- and 15-year follow-up
surveys, only 5% to 9% reported that they would “probably/
definitely want another treatment” on the 2-year survey,
whereas at 15 years, 11.8% responded that they “quite a bit” or
“very much agreed” with the statement that “if I had it to do over, I
would choose some other treatment.” These longitudinal PCOS
data suggest that regret surrounding prostate cancer treatment
decisions not only persists over time but might increase.

The increase in the proportion of men who would reconsider
their treatment selection correlated with the declining functional
outcomes observed in our cohort31; sexual and bowel bother
were the quality-of-life factors most associated with regret. These
measures combine perceived dysfunction with its appraisal as
bothersome, which increases the correlation with regret relative
to a measure of dysfunction alone. Other studies have similarly
shown that perceiving treatment-related sexual, bowel, and urinary
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Table 2. Baseline Characteristics of PCOS Participants by Initial Treatment (N = 934)

Characteristic Total Surgery Radiation Conservative P

Total 934 (100.0) 696 (71.9) 146 (17.3) 92 (10.8)
SEER registry area , .01

Los Angeles 313 (41.4) 232 (70.9) 45 (16.6) 36 (12.5)
Atlanta 123 (17.7) 98 (77.2) 21 (17.7) 4 (5.0)
Connecticut 134 (14.1) 88 (59.4) 34 (29.6) 12 (11.0)
New Mexico 73 (8.2) 58 (78.2) 5 (5.7) 10 (16.0)
Seattle 109 (7.1) 78 (72.2) 18 (16.3) 13 (11.6)
Utah 182 (11.5) 142 (78.0) 23 (12.6) 17 (9.3)

Age at diagnosis, mean (SD), years 62.0 (6.7) 60.6 (6.4) 65.8 (6.1) 66.4 (5.6) , .001
, 60 349 (28.5) 308 (88.0) 29 (8.6) 12 (3.4)
60-64 224 (28.7) 181 (81.4) 23 (7.9) 20 (10.7)
65-74 361 (42.8) 207 (54.8) 94 (29.3) 60 (15.9)

Race/ethnicity .69
Non-Hispanic white 698 (80.2) 526 (72.5) 110(17.3) 62 (10.2)
Non-Hispanic black 114 (9.7) 83(67.1) 19 (19.7) 12 (13.2)
Hispanic 122 (10.1) 87 (71.7) 17 (14.7) 18 (13.6)

Marital status .93
No 104 (11.6) 73 (70.8) 17 (17.4) 14 (11.9)
Yes 825 (88.4) 620 (72.1) 129 (17.4) 76 (10.5)
Missing 5

Education .64
Some high school or less 107 (10.4) 71 (64.5) 21 (21.3) 15 (14.2)
High school/some college 393 (40.3) 296 (71.7) 62 (17.5) 35 (10.8)
College/graduate school 425 (49.3) 323 (73.7) 63 (16.7) 39 (9.7)
Missing 9

Income (baseline), $ .56
# 20,000 110 (12.3) 74 (65.6) 22 (21.9) 14 (12.5)
20,001-50,000 354 (40.8) 259 (70.7) 57 (16.7) 38 (12.6)
50,001-75,000 171 (20.2) 133 (72.3) 22 (16.6) 16 (11.2)
$ 75,001 230 (26.7) 180 (76.5) 33 (16.3) 17 (7.2)
Missing 69

Insurance (baseline) , .001
Private 584 (64.6) 473 (78.6) 64 (11.3) 47 (10.1)
Medicare/public 267 (35.4) 160 (59.2) 70 (28.8) 37 (12.0)
Missing 83

Comorbidity score , .001
0 449 (46.9) 361 (77.5) 54 (13.4) 34 (9.1)
1 312 (34.3) 224 (70.5) 54 (19.4) 34 (10.1)
2 118 (12.4) 82 (68.8) 24 (21.3) 12 (9.9)
$ 3 55 (6.4) 29 (44.0) 14 (26.3) 12 (29.8)
Missing 26

General health (n = 843) .03
Excellent 231 (27.7) 192 (81.7) 26 (13.3) 13 (5.0)
Very good 354 (43.4) 261 (70.5) 55 (17.3) 38 (12.2)
Good 208 (23.4) 143 (65.5) 41 (22.2) 24 (12.3)
Fair 40 (4.6) 26 (61.3) 9 (27.7) 5 (10.9)
Poor 7 (1.0) 5 (65.8) 0 2 (34.2)
Missing 3

Clinical stage .02
T1 322 (36.2) 237 (68.1) 58 (22.2) 27 (9.7)
T2 382 (40.6) 294 (76.4) 56 (14.8) 32 (8.8)
T1/2 230 (23.2) 165 (70.0) 32 (13.9) 33 (16.1)

PSA .21
, 4 104 (10.5) 72 (67.4) 14 (16.1) 18 (16.5)
4-10 564 (64.3) 440 (74.0) 86 (17.8) 38 (8.3)
. 10 228 (25.3) 158 (69.7) 42 (17.6) 28 (12.7)
Missing 38

Gleason score (biopsy) .54
2-6 672 (77.0) 496 (71.2) 105 (17.6) 71 (11.2)
7 144 (17.3) 104 (70.6) 30 (22.3) 10 (7.1)
8-10 46 (5.6) 37 (78.3) 6 (13.8) 3 (8.0)
Missing 72

Risk group* .94
Low 506 (59.1) 380 (71.4) 78 (18.5) 48 (10.2)
Intermediate/high 351 (40.9) 257 (72.5) 62 (18.2) 32 (9.3)
Missing 77

NOTE. Data are given as No. (weighted %) unless otherwise specified.
Abbreviations: PCOS, Prostate Cancer Outcomes Study; PSA, prostate-specific antigen; SD, standard deviation.
*Low risk = PSA , 10 ng/mL and Gleason score , 7; intermediate/high risk = PSA $ 10 ng/mL or Gleason score $ 7.
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dysfunction as bothersome was associated with regret.25,30,32-34

Only approximately 16% of participants reported moderate or
big urinary bother, and this was not significantly associated with
regret on multivariable analyses. It is possible that men were
expecting age-related declines in urinary function and so did not
report being bothered by their symptoms, nor did they associate
them with treatment regret.35

We found that higher PSA concern was associated with regret.
This measure is based on preoccupation with PSA; Clark et al16 had
previously shown a similar, albeit modest, correlation among men
with previously (1 to 4 years earlier) treated localized prostate
cancer. The authors concluded that this measure was capturing
a different dimension of quality of life. Finding this association
after 15 years suggests the complexity of evaluating quality-of-life
outcomes in survivors of cancer. The extent to which a man is
preoccupied with PSA as an indicator of disease is still associated
with feelings of regret, independently of other measures of cancer
control.

Increasing age at diagnosis was inversely related to regret,
although we limited analyses to men age , 75 years. Among men
age 65 to 74 years, 12% expressed regret compared with 18% of
those age , 60 years at diagnosis. Morris and colleagues36 had
found an interaction between age and race at 2.8 years of follow-up,

with younger African American men expressing the highest level of
regret. Sidana and colleagues37 found an 11% prevalence of regret
among men age , 50 years who were surveyed 3 to 7 years after
treatment. These authors hypothesized that the age effect could be
related to a greater impact from adverse effects for younger men;
older men may have already been aware of and accommodated to
declining functional status.

Lack of informed decision making was highly associated with
regret, regardless of whether the patient reported being cancer free.
Because treatment decisions for localized prostate cancer are
preference sensitive, men should be made aware of treatment
options, their respective risks and benefits, and be engaged with
their providers in making value-concordant decisions.38 Not
surprisingly, studies have shown that being unprepared for prostate
treatment complications and their adverse effect on quality of life
may lead to more regret.27,32,36 This is particularly noteworthy
given the high proportion of men who are diagnosed with low-risk
disease for whom active surveillance is now considered an ap-
propriate option given concerns about overtreatment.39 Regret
expressed by our participants, who were surveyed in 2010, could
reflect awareness of these recommendations. In this context, men
who had no treatment complications or cancer recurrence might
express regret if they came to realize that their treatment was

Table 3. Outcomes and Concerns of PCOS Participants at 15 Years of Follow-Up by Initial Treatment

Outcome or Concern Total (N = 934) Surgery (n = 696) Radiation (n = 146) Conservative (n = 92) P

Cancer status, No. (weighted % yes)
Cancer progressed or received 2nd treatment 147 (15.1) 100 (13.1) 29 (20.4) 18 (20.7) .07
Cancer free 674 (72.4) 561 (82.0) 77 (52.8) 36 (40.3) , .001

SF-36 QOL, No. (weighted %)
Health rating .04
Excellent/very good 425 (45.2) 341 (48.3) 54 (42.2) 30 (29.2)
Good/fair 476 (51.4) 336 (48.9) 82 (52.4) 58 (66.2)
Poor/very poor 30 (3.4) 18 (2.8) 9 (5.4) 3 (4.7)

Functional bother, No. (%)
Urinary bother .93
None 404 (43.1) 300 (42.6) 64 (42.4) 40 (48.0)
Very small/small 370 (40.2) 278 (40.9) 57 (40.0) 35 (36.3)
Moderate/big 160 (16.6) 118 (16.5) 25 (17.6) 17 (15.8)

Bowel bother , .001
None 579 (61.6) 452 (65.7) 73 (46.7) 54 (58.2)
Very small/small 286 (30.7) 207 (29.3) 52 (37.6) 27 (28.9)
Moderate/big 69 (7.7) 37 (5.0) 21 (15.6) 11 (13.0)

Sexual bother .46
None 316 (34.8) 221 (33.2) 55 (36.9) 40 (41.5)
Very small/small 237 (26.2) 179 (26.0) 35 (29.7) 23 (22.6)
Moderate/big 381 (39.0) 296 (40.8) 56 (33.4) 29 (36.0)

Health worry* .24
Mean (SE) 16.0 (0.7) 15.2 (0.7) 17.7 (1.9) 18.1 (2.0)

PSA concern† .03
Mean (SE) 52.8 (1.5) 50.4 (1.7) 60.2 (3.6) 57.1 (4.5)

Informed decision index‡ .86
Mean (SE) 74.5 (0.9) 74.4 (1.1) 74.2 (2.3) 76.0 (2.8)

Outlook§ .89
Mean (SE) 51.2 (1.3) 50.8 (1.6) 51.9 (3.0) 52.6 (4.5)

Treatment regret index¶
$ 40 (%) 140 (14.6) 107 (15.0) 25 (16.6) 8 (8.2) .05

Abbreviations: PCOS, Prostate Cancer Outcomes Study; PSA, prostate-specific antigen; SE, standard error; SF-36 QOL, Short Form 36-item quality-of-life survey.
*Higher values indicate greater worry.
†Higher values indicate greater concern.
‡Higher values indicate more informed decisions.
§Higher values indicate better outlook.
¶Higher values indicate regret.
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Table 4. Baseline and Follow-Up Factors Associated With Treatment Regret at 15 Years of Follow-Up, Univariable and Multivariable Models

Variable No. Treatment Regret (%) Univariable Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Baseline
Age at diagnosis, years

, 60 345 17.7 1.00 (ref) 1.00 (ref)
60-64 215 15.5 0.85 (0.50 to 1.44)
65-74 337 11.8 0.62 (0.39 to 1.00) 0.65 (0.34 to 1.26)
Missing 37 0.53 (0.28 to 1.00)

Race
Non-Hispanic white 672 14.1 1.00 (ref) 1.00 (ref)
Hispanic 115 16.9 1.24 (0.71 to 2.18) 1.03 (0.40 to 2.66)
Black 110 16.7 1.23 (0.70 to 2.16) 1.24 (0.57 to 2.67)
Missing 37

SEER registry area
Los Angeles 304 13.3 1.00 (ref) 1.00 (ref)
Atlanta 122 17.1 1.34 (0.68 to 2.64) 1.57 (0.69 to 3.60)
Connecticut 129 16.4 1.28 (0.70 to 2.35) 1.47 (0.61 to 3.57)
New Mexico 66 10.0 0.72 (0.27 to 1.93) 0.70 (0.25 to 2.01)
Seattle 102 15.5 1.20 (0.63 to 2.28) 0.68 (0.26 to 1.83)
Utah 174 15.5 1.19 (0.70 to 2.05) 0.66 (0.30 to 1.43)
Missing 37

Marital status
Yes 793 14.2 1.00 (ref)
No 99 18.6 1.39 (0.76 to 2.53)
Missing 42

Education
Some high school or less 96 14.8 1.00 (ref)
High school/some college 379 16.8 1.17 (0.62 to 2.20)
College/graduate school 413 13.0 0.86 (0.45 to 1.64)
Missing 46

Income, $
# 20,000 96 17.9 1.00 (ref)
20,000-50,000 345 12.7 0.67 (0.32 to 1.37)
. 50,000 388 14.1 0.75 (0.37 to 1.54)
Missing 105

Insurance
Private 570 15.8 1.00 (ref)
Medicare/public 247 11.7 0.71 (0.43 to 1.18)
Unknown 80 17.2 1.11 (0.57 to 2.19)
Missing 37

General health status
Excellent/very good 413 8.7 1.00 (ref)
Good 322 15.9 1.99 (1.21 to 3.25)
Fair/poor/very poor 160 27.1 3.88 (2.22 to 6.80)
Missing 39

Comorbidity score
0 437 11.7 1.00 (ref)
1 299 14.6 1.29 (0.79 to 2.11)
$ 2 161 22.1 2.15 (1.27 to 3.65)
Missing 37

Clinical stage
T1 316 13.2 1.00 (ref)
T2 364 15.6 1.22 (0.76 to 1.96)
T1/T2 217 15.2 1.18 (0.66 to 2.11)
Missing 37

PSA (ng/mL)
, 4 97 12.6 1.00 (ref)
4-10 553 14.9 1.21 (0.62 to 2.36)
.10 210 14.8 1.21 (0.58 to 2.51)
Missing 74

Gleason score
2-6 647 14.1 1.00 (ref)
7 138 13.3 0.94 (0.52 to 1.68)
8-10 43 22.5 1.78 (0.73 to 4.32)
Missing 106

Risk group
Low 490 14.6 1.00 (ref)
Intermediate/high 332 14.5 0.99 (0.64 to 1.54)
Missing 112

(continued on following page)
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unnecessary. Studies have also shown that menwith passive roles in
decision making had more decision regret those with more active
roles.40,41 Conversely, prostate cancer treatment decision support
interventions may reduce regret.42,43

Our study had some limitations. Whereas the informed
decision-making scale results were highly correlated with regret,
responses were subject to recall bias because participants were
asked about decisions that occurred 15 years earlier. We cannot
determine directionality and so do not know whether poor
decision making predisposed men to express regret or whether
regret clouded recollection of informed decision making.
Furthermore, the shared-decision making paradigm, which is
considered appropriate for such preference-sensitive decisions
as treating localized prostate cancer, was not well developed
when our informed decision scale was created. Consequently,
the scale does not include important measures, such as
knowledge, eliciting patient preferences, clarifying patients’
values, and assessing whether decisions were congruent with
these values.44,45

Some of the estimated effect sizes were imprecise because of
the relatively small sample size. We also found significant soci-
odemographic and clinical differences between respondents and

nonrespondents. Our results may be less applicable to men in
lower sociodemographic groups, African American and Hispanic
men, and to men in poorer health. Nonrespondents were more
likely to have had intermediate- and high-risk prostate cancers.
These men were at increased risk of poorer cancer outcomes,
which suggested that we might have underestimated the long-term
prevalence of regret, particularly for those who selected less ag-
gressive treatments.

Surveying survivors may have also introduced selection bias;
however, the majority of our participants had low-risk features,
including PSA levels, 10 ng/mL and Gleason scores, 7, and only
a small number of them subsequently died of prostate cancer.46

When the PCOS cohort was diagnosed, most men with localized
cancer received active treatment, particularly surgery, and the
number who received conservative treatment was small.47 None-
theless, these surviving patients who were conservatively treated
were significantly less likely to report regret than those who received
surgery. With support from influential guidelines on the basis of
observational data,39,48 men with low-risk localized prostate cancer
are now increasingly opting for active surveillance.47,49 Partici-
pants in the Prostate Testing for Cancer and Treatment trial had
similar—and low—cancer-specific mortality whether they received

Table 4. Baseline and Follow-Up Factors Associated With Treatment Regret at 15 Years of Follow-Up, Univariable and Multivariable Models (continued)

Variable No. Treatment Regret (%) Univariable Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Initial treatment
Surgery 674 15.0 1.00 (ref)
Radiation 138 16.6 1.13 (0.66 to 1.93)
Conservative 85 8.2 0.51 (0.21 to 1.22)
Missing 37

Follow-up factors
Free of cancer
No 242 19.1 1.00 (ref)
Yes 652 12.7 0.62 (0.39 to 0.98)
Missing 40

Cancer progressed/second treatment
No 701 13.4 1.00 (ref)
Yes 189 19.5 1.56 (0.97 to 2.50)
Missing 44

Urinary function bother
None 383 9.8 1.00 (ref)
Very small/small 358 13.3 1.42 (0.85 to 2.35)
Moderate/big 156 29.6 3.88 (2.29 to 6.59)
Missing 37

Sexual function bother
None 295 8.8 1.00 (ref) 1.00 (ref)
Very small/small 231 11.1 1.30 (0.68 to 2.47) 2.12 (0.97 to 4.63)
Moderate/big 371 21.8 2.89 (1.70 to 4.91) 3.38 (1.63 to 7.02)
Missing 37

Bowel function bother
None 553 11.1 1.00 (ref) 1.00 (ref)
Very small/small 280 16.5 1.58 (0.98 to 2.53) 1.46 (0.82 to 2.61)
Moderate/big 64 36.1 4.53 (2.33 to 8.79) 3.56 (1.68 to 7.56)
Missing 37

Health worry 1.03 (1.02 to 1.04)
Missing 45

PSA concern 1.00 (0.99 to 1.01) 1.01 (1.00 to 1.02)
Missing 41

Informed decision index 0.94 (0.93 to 0.95) 0.93 (0.92 to 0.94)
Missing 45

Outlook 0.99 (0.98 to 0.99)
Missing 48
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active monitoring or active treatment.50 However, the active
monitoring group reported better quality-of-life outcomes. Thus,
our results suggest that undergoing active surveillance could reduce
decisional regret. In addition, reporting not being free of cancer was
not associated with regret for PCOS participants on multivariable
analyses, which further supported the acceptability of active
surveillance.

Regret was a relatively infrequently reported outcome among
long-term survivors of localized prostate cancer; however, we
found a higher level of regret in our study than in other studies that
had observed men for a shorter period of time, which suggested
that regret may increase with longer follow-up. Improved sup-
porting initial treatment decision making through informing
patients about treatment options and potential outcomes, helping
patients identify treatment preferences, and clarifying values might
help mitigate regret over the long term. These findings are par-
ticularly relevant now when men with low-risk cancers are facing
challenging decisions between selecting an active treatment or
active surveillance that presents a potential trade-off between
cancer control and adverse effects.
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