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IMPORTANCE Understanding adverse effects of contemporary treatment approaches for men with
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favorable-risk and unfavorable-risk localized prostate cancer could inform treatment selection.
OBJECTIVE To compare functional outcomes associated with prostate cancer treatments over

5 years after treatment.
DESIGN, SETTING, AND PARTICIPANTS Prospective, population-based cohort study of 1386

men with favorable-risk (clinical stage cT1 to cT2bN0M0, prostate-specific antigen [PSA]
ⱕ20 ng/mL, and Grade Group 1-2) prostate cancer and 619 men with unfavorable-risk
(clinical stage cT2cN0M0, PSA of 20-50 ng/mL, or Grade Group 3-5) prostate cancer
diagnosed in 2011 through 2012, accrued from 5 Surveillance, Epidemiology and End Results
Program sites and a US prostate cancer registry, with surveys through September 2017.
EXPOSURES Treatment with active surveillance (n = 363), nerve-sparing prostatectomy

(n = 675), external beam radiation therapy (EBRT; n = 261), or low-dose-rate brachytherapy
(n = 87) for men with favorable-risk disease and treatment with prostatectomy (n = 402) or
EBRT with androgen deprivation therapy (n = 217) for men with unfavorable-risk disease.
MAIN OUTCOMES AND MEASURES Patient-reported function, based on the 26-item Expanded
Prostate Index Composite (range, 0-100), 5 years after treatment. Regression models were
adjusted for baseline function and patient and tumor characteristics. Minimum clinically
important difference was 10 to 12 for sexual function, 6 to 9 for urinary incontinence, 5 to 7
for urinary irritative symptoms, and 4 to 6 for bowel and hormonal function.
RESULTS A total of 2005 men met inclusion criteria and completed the baseline and at least 1
postbaseline survey (median [interquartile range] age, 64 [59-70] years; 1529 of 1993
participants [77%] were non-Hispanic white). For men with favorable-risk prostate cancer,
nerve-sparing prostatectomy was associated with worse urinary incontinence at 5 years
(adjusted mean difference, −10.9 [95% CI, −14.2 to −7.6]) and sexual function at 3 years (adjusted
mean difference, −15.2 [95% CI, −18.8 to −11.5]) compared with active surveillance.
Low-dose-rate brachytherapy was associated with worse urinary irritative (adjusted mean
difference, −7.0 [95% CI, −10.1 to −3.9]), sexual (adjusted mean difference, −10.1 [95% CI, −14.6 to
−5.7]), and bowel (adjusted mean difference, −5.0 [95% CI, −7.6 to −2.4]) function at 1 year
compared with active surveillance. EBRT was associated with urinary, sexual, and bowel function
changes not clinically different from active surveillance at any time point through 5 years. For
men with unfavorable-risk disease, EBRT with ADT was associated with lower hormonal function
at 6 months (adjusted mean difference, −5.3 [95% CI, −8.2 to −2.4]) and bowel function at 1 year
(adjusted mean difference, −4.1 [95% CI, −6.3 to −1.9]), but better sexual function at 5 years
(adjusted mean difference, 12.5 [95% CI, 6.2-18.7]) and incontinence at each time point through
5 years (adjusted mean difference, 23.2 [95% CI, 17.7-28.7]), than prostatectomy.
CONCLUSIONS AND RELEVANCE In this cohort of men with localized prostate cancer, most

functional differences associated with contemporary management options attenuated
by 5 years. However, men undergoing prostatectomy reported clinically meaningful worse
incontinence through 5 years compared with all other options, and men undergoing
prostatectomy for unfavorable-risk disease reported worse sexual function at 5 years
compared with men who underwent EBRT with ADT.
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T

he optimal management for localized prostate cancer depends on patient comorbidities, life expectancy, and cancer characteristics, and treatment choices need to be informed by reliable information about both cancer recurrence rates
and adverse effects of alternative treatment options, particularly
in the domains of urinary, bowel, and sexual function.1,2 Comparative data have had limitations because they compare older treatment techniques instead of robotic prostatectomy and intensitymodulated radiation therapy, do not report disease-risk–specific
treatment outcomes, examine homogeneous populations, do not
have an active surveillance comparative group, and/or have limited follow-up.3-8 The prospective population-based Comparative Effectiveness Analysis of Surgery and Radiation study
(CEASAR) was designed to inform men of the comparative harms
of contemporary prostate cancer treatment alternatives.
Men with favorable-risk prostate cancer (clinical stage cT1
or cT21bN0M0, prostate-specific antigen [PSA] ≤20 ng/mL, and
Grade Group 1-2) may be adequately treated with active surveillance, brachytherapy, nerve-sparing prostatectomy, or
external beam radiation therapy (EBRT) alone.1,2 Men with
unfavorable-risk prostate cancer (stage cT2cN0M0, PSA of
20-50 ng/mL, or Grade Group 3-5) require more intensive treatment; specifically, they require more extensive surgical resection with sacrifice of 1 or both nerves essential for erectile function in men undergoing prostatectomy and a more extensive
radiation treatment area and androgen deprivation therapy
(ADT) in men undergoing EBRT.1,2 This study analyzed patientreported functional outcomes through 5 years after initiation
of treatment. In contrast to the analysis of 3-year outcomes,9
the outcomes are reported by disease-risk group because treatment intensity and options vary by cancer severity.

Key Points
Question What are the comparative harms of contemporary
treatments for localized prostate cancer through 5 years?
Findings In this prospective, population-based study of 1386 men
with favorable-risk prostate cancer and 619 men with
unfavorable-risk prostate cancer, most functional differences,
measured with Expanded Prostate Cancer Index Composite
scores, associated with treatments (favorable-risk disease: active
surveillance, nerve-sparing prostatectomy, external beam
radiation therapy, or low-dose-rate brachytherapy;
unfavorable-risk disease: prostatectomy or external beam
radiation therapy with androgen deprivation therapy) attenuated
over time with no clinically meaningful bowel or hormonal
functional differences at 5 years. However, prostatectomy was
associated with worse incontinence over 5 years (adjusted mean
difference of –10.9 for favorable-risk disease and −23.2 for
unfavorable-risk disease) and worse sexual function at 5 years for
unfavorable-risk disease (adjusted mean difference, −12.5).
Meaning These estimates of the long-term bowel, bladder and
sexual function after localized prostate cancer treatment may
clarify expectations and enable men to make informed choices
about care.

cT12bN0M0 or cT12bN0M0 prostate cancer, PSA less than or
equal to 20 ng/mL, and in Grade Group 1 or 2 were categorized as having favorable-risk disease and received nervesparing prostatectomy, EBRT without ADT, low-dose-rate (LDR)
brachytherapy, and active surveillance. 1 Men with stage
cT2cN0M0 prostate cancer; PSA of 20 to 50 ng/mL; or in Grade
Group 3, 4, or 5 were categorized as having unfavorable-risk
disease and underwent either prostatectomy or EBRT with ADT.

Outcomes

Methods
This study recruited men with clinically localized prostate cancer from 5 population-based Surveillance, Epidemiology and
End Results Program registries and the observational Cancer
of the Prostate Strategic Urologic Research Endeavor prostate
cancer registry from 2011 to 2012, as previously described.10-12
Institutional review board approval was obtained from each
site and from Vanderbilt University Medical Center. Participants provided written informed consent.
Surveys were completed at baseline and 6 months and 1,
3, and 5 years after enrollment (the last survey was completed in September 2017). Tumor characteristics, initial treatment, and treatment dates were determined from medical chart
abstraction 1 year after enrollment.9,10 Treatment after 1 year
was determined by patient report. Radiation and surgical treatment details were previously reported.10,13,14 Survival was determined from data linkage to Surveillance, Epidemiology and
End Results Program and Cancer of the Prostate Strategic Urologic Research Endeavor registries, with survival data through
at least December 2017 for all registries.

Participants
Participants were categorized as having favorable-risk or unfavorable-risk disease for the analysis. Men with stage
150

The validated 26-item Expanded Prostate Index Composite
(EPIC) was used to evaluate patient-reported disease-specific
function.15 Functional domain scores range from 0 to 100, with
higher scores indicating better function. Differences were interpreted as clinically meaningful if they were greater than the
following previously published validated minimum clinically important differences (MCIDs) for each EPIC domain:
sexual function, 10-12; urinary incontinence, 6-9; urinary irritative, 5-7; bowel function, 4-6; and hormonal function, 4-6.16
The sexual function domain evaluated erection frequency and
quality; the urinary incontinence domain, the extent of urinary leakage; the urinary irritative domain, urgency, dysuria,
and urinary frequency; the bowel function domain, bowel urgency, bleeding, frequency, and pain; and the hormonal domain, symptoms such as low energy, gynecomastia, hot flashes,
and weight gain.
The validated Medical Outcomes Study 36-Item Short Form
Survey (SF-36) was used to evaluate general health-related
quality of life domains, including physical functioning, emotional well-being, and energy and fatigue.17,18 Domain scores
range from 0-100, with 100 indicating the best function. Differences were interpreted as clinically meaningful if they were
greater than the following previously published validated MCIDs for men with localized prostate cancer: physical functioning, 7; emotional well-being, 6; and energy and fatigue, 9.19
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Covariates
Surveys captured patient-reported age, race/ethnicity (fixed
categories), education, marital status, income, and insurance. Race/ethnicity (97.0% collected via self-report, 2.4% via
cancer registry, and 0.5% unknown), was included because disease characteristics, treatment selection, and treatment morbidity may vary by race/ethnicity.20,21 Previously described validated instruments assessed patient-reported social support,
depression, and decision-making style.15 The total illness burden index for prostate cancer measured comorbidity (with
higher scores indicating more severe comorbidity burden).22

Statistical Analysis
Participants’ clinical and sociodemographic characteristics
were summarized by risk groups and cancer treatment. Differences between treatment groups were assessed with
Wilcoxon rank sum tests (continuous variables) or χ2 tests
(categorical variables).
The primary outcomes were the EPIC-26 sexual, urinary
incontinence, urinary irritative, bowel, and hormone domain
scores and the SF-36 physical functioning, emotional wellbeing, and energy and fatigue domain scores. The secondary
outcomes included the following a priori selected individual
items used in calculating EPIC domain scores: sexual function bother, erection insufficient for penetration, urinary function bother, urinary leakage, burning on urination, frequent
urination, bowel function bother, bloody stools, and bowel urgency. Because men with favorable-risk and unfavorable-risk
disease had distinct characteristics and different treatment
choices, the association between treatment and functional outcomes were evaluated separately for the 2 risk groups. Multivariable longitudinal linear regression was used for the primary outcomes and logistic regression models were used for
the secondary outcomes. To account for the potential correlation among multiple records collected from the same individual at different times, generalized estimating equations were
used with the Huber-White method to estimate robust covariance matrix.23,24 The following potential confounders were
included in all models: age (continuous), race/ethnicity (nonHispanic white, non-Hispanic black, Hispanic, Asian, or other),
total illness burden index for prostate cancer comorbidity score
(0-2, 3-4, ≥5), cancer characteristics (for the favorable-risk cohort: PSA <10 ng/mL, Grade Group 1 and clinical stage ≤cT2a
vs not; for the unfavorable-risk cohort: PSA >20 ng/mL or
Grade Group 4-5 vs not), baseline physical functioning
(continuous),17 social support scores (continuous),25 depression scores (continuous),26 participatory decision-making scale
(continuous),27 time since treatment (continuous), enrollment site, and corresponding baseline EPIC domain scores
(continuous). In all models, restricted cubic splines were used
to allow nonlinear associations with the outcomes for age, time
since treatment, and baseline domain scores. The goal was to
compare functional outcomes among treatment groups. To
simplify presentation in the favorable-risk participants, active surveillance was selected as the primary referent group;
other comparisons are shown in the Supplement. For the unfavorable-risk cohort, prostatectomy was compared with EBRT
with ADT. For domain scores and individual items, adjusted
jama.com
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mean score differences or odds ratios (ORs) with 95% CIs were
reported, respectively. Missing values of regression model covariates, including the values of the baseline EPIC domain score
or individual EPIC item, were imputed using the MICE (multiple imputation using chained equations) multiple imputation procedure.28,29 No outcome variables were imputed. In
this procedure, missing values of covariates are imputed by
modeling each covariate as an outcome in a regression model,
using all other model covariates as predictors. In this case, only
baseline data (excluding treatment) were used (see eMethods
in the Supplement for additional details). In exploratory
analyses, interactions were tested in each domain model between treatment and baseline function, comorbidity, race/
ethnicity, and risk group. Prostate cancer–specific survival was
compared using a log-rank test. Participants were censored at
date of last registry follow-up. The proportional hazard assumption was checked by testing independence between the
scaled Schoenfeld residuals and time.30
Two-sided P values less than or equal to .05 were considered statistically significant. Because of the potential inflation of type I error rate due to multiple comparisons, findings
for analyses of secondary end points should be interpreted as
exploratory. In addition, results were interpreted as clinically
meaningful only if they met the MCID and statistical significance. All analyses were conducted using R version 3.5.

Results
A total of 2005 men met inclusion criteria and completed the
baseline and at least 1 postbaseline survey (median [interquartile range] age, 64 [59-70] years; 1529 of 1993 participants [77%]
with race/ethnicity information were non-Hispanic white;
Figure 1). Response rate was 97% at 6 months, 94% at 1 year,
85% at 3 years, and 77% at 5 years (details in eTable 1 in the
Supplement). The frequency of missing covariates is quantified in eTable 2 in the Supplement.
Median (interquartile range) follow-up for vital status was
73 (63-79) months. There was no statistically significant difference in prostate cancer survival over 5 years, with only 1
prostate cancer–related death in the favorable-risk group and
8 in the unfavorable-risk group (eTable 3 in the Supplement).
There was no evidence of violation of the proportional hazard assumption (P = .92 for the favorable-risk group and P = .35
for the unfavorable-risk group).

Favorable-Risk Disease
Of 1386 men with favorable-risk disease, 675 (49%) underwent nerve-sparing prostatectomy, 363 (26%) underwent
active surveillance, 261 (19%) underwent EBRT without
ADT, and 87 (6%) underwent LDR brachytherapy (see
eTable 4 in the Supplement for information on treatment
details). Men treated with EBRT and active surveillance
were older and had more comorbidities (Table). At 5 years,
89 of 363 participants (25%) who were initially undergoing
active surveillance progressed to definitive treatment
(44 [48%] underwent EBRT; 37 [43%], prostatectomy;
5 [6%], ADT; and 3 [3%], ablation).
(Reprinted) JAMA January 14, 2020 Volume 323, Number 2
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Figure 1. Flow of Participants in the Comparative Effectiveness Analyses of Surgery and Radiation (CEASAR)
Study of the Association Between Contemporary Treatments for Localized Prostate Cancer Through 5 Years
7343 Patients invited to participate
3634 Refused participation
3709 Patients returned at least 1 survey
432 Did not meet inclusion criteria
254 Not enrolled within 6 mo of diagnosis
83 Prostate-specific antigen measure
missing or >50 ng/mL
55 Clinical tumor category not T1 or T2
16 No baseline survey
10 Clinical nodal category not N0
10 Distant metastasis category not M0
4 Older than 80 years
3277 Patients met inclusion criteria
15 Unable to determine risk group because
of missing biopsy Gleason score

3262 Patients met inclusion criteria
2404 Favorable-risk disease
858 Unfavorable-risk disease
1170 Excluded
978 Favorable-risk disease
481 Underwent operation that was
not nerve sparing or bilateral
271 Androgen deprivation therapy
in year 1 or unknown
186 Radiation treatment that was not external
beam or low-dose-rate brachytherapy
27 Ablation treatment
13 Hormone therapy
192 Unfavorable-risk disease
105 Radiation treatment that was not external
beam or low-dose-rate brachytherapy
33 Active surveillance
28 Hormone treatment
26 Ablation treatment

1426 Patients with favorable-risk disease
679 Nerve-sparing prostatectomy
374 Active surveillance
286 External beam radiation
87 Low-dose-rate brachytherapy

666 Patients with unfavorable-risk disease
433 Prostatectomy
233 External beam radiation therapy
with androgen deprivation therapy

40 Patients did not complete
any follow-up survey

47 Patients did not complete
any follow-up survey

1386 Patients with favorable-risk disease
included in the analysis
675 Nerve-sparing prostatectomy
363 Active surveillance
261 External beam radiation
87 Low-dose-rate brachytherapy

619 Patients with favorable-risk disease
included in the analysis
402 Prostatectomy
217 External beam radiation therapy

1356
1318
1195
1092

Completed 6-mo survey
Completed 12-mo survey
Completed 3-y survey
Completed 5-y survey

589
570
511
450

Completed 6-mo survey
Completed 12-mo survey
Completed 3-y survey
Completed 5-y survey

Sexual Function
Men undergoing nerve-sparing prostatectomy reported higher
baseline sexual function domain scores (median score, 80) than
152

men treated with EBRT (median score, 60), LDR brachytherapy (median score, 75), and active surveillance (median
score, 75). Clinically meaningful declines in sexual function
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Table. Demographics and Baseline Characteristics in a Study of the Association Between Contemporary Treatments for Localized Prostate Cancer
Through 5 Years
Favorable-Risk Disease Groupa
Nerve-sparing
Prostatectomy EBRT
(n = 675)
(n = 261)

Unfavorable-Risk Disease Groupa

Active
LDR
Brachy-Therapy Surveillance
(n = 363)
(n = 87)

Combined
(n = 1386)

EBRT
P
With ADT
b
Value
(n = 217)

Prostatectomy Combined
(n = 402)
(n = 619)

P
Valueb

<.001

71 (66-74)

64 (59-68)

66 (61-71)

<.001

Age at diagnosis,
median (IQR), y

60 (56-65)

68 (63-72) 65 (61-70)

67 (61-72)

64 (58-69)

Race/ethnicity, No.
(%)

(n = 672)

(n = 261)

(n = 86)

(n = 362)

(n = 1381)

216

396

612

Non-Hispanic
white

531 (79)

198 (76)

72 (84)

291 (80)

1092 (79)

144 (67)

293 (74)

437 (71)

Non-Hispanic
black

60 (9)

41 (16)

9 (10)

38 (10)

148 (11)

43 (20)

49 (12)

92 (15)

Hispanic

54 (8)

17 (8)

32 (8)

49 (8)

11 (4)

2 (2)

21 (6)

88 (6)

.04

Asian

19 (3)

7 (3)

0 (0)

7 (2)

33 (2)

10 (5)

13 (3)

23 (4)

Other

8 (1)

4 (2)

3 (3)

5 (1)

20 (1)

2 (1)

9 (2)

11 (2)

(n = 662)

(n = 252)

(n = 85)

(n = 354)

(n = 1353)

(n = 206)

(n = 380)

(n = 586)

<High school

44 (7)

29 (12)

5 (6)

25 (7)

103 (8)

40 (19)

41 (11)

81 (14)

High school
graduate

131 (20)

49 (19)

20 (24)

67 (19)

267 (20)

40 (19)

84 (22)

124 (21)

Some college

150 (23)

60 (24)

28 (33)

73 (21)

311 (23)

50 (24)

73 (19)

123 (21)

College graduate

161 (24)

52 (21)

13 (15)

86 (24)

312 (23)

38 (18)

94 (25)

132 (23)

Graduate or
professional
school

176 (27)

62 (25)

19 (22)

103 (29)

360 (27)

38 (18)

88 (23)

126 (22)

Marital status, No.
(%)

(n = 662)

(n = 252)

(n = 84)

(n = 352)

(n = 1350)

(n = 206)

(n = 378)

(n = 584)

554 (84)

183 (73)

65 (77)

289 (82)

1091 (81)

155 (75)

313 (83)

468 (80)

(n = 665)

(n = 252)

(n = 85)

(n = 354)

(n = 1356)

(n = 208)

(n = 381)

(n = 589)

0-2

240 (36)

47 (19)

27 (32)

93 (26)

407 (30)

33 (16)

110 (29)

143 (24)

3-4

294 (44)

118 (47)

26 (31)

141 (40)

579 (43)

73 (35)

163 (43)

236 (40)

≥5

131 (20)

87 (35)

32 (38)

120 (34)

370 (27)

102 (49)

108 (28)

210 (36)

675

261

87

363

1386

217

402

619

Low risk

398 (59)

153 (59)

66 (76)

301 (83)

918 (66)

Favorable
intermediate risk

277 (41)

108 (41)

21 (24)

62 (17)

468 (34)
71 (33)

148 (37)

219 (35)

Education, No. (%)

Married
Comorbidity score,c
No. (%)

Prostate cancer risk
category, No. (%)

.15

.001

<.001

<.001

Unfavorable
intermediate risk
High risk

.08

.01

.03

<.001

.31

146 (67)

254 (63)

400 (65)

PSA at diagnosis,
median (IQR), ng/mL

5 (4-6)
[n = 675]

6 (4-7)
[n = 261]

6 (4-7) [n = 87] 5 (4-7)
[n = 363]

5 (4-7)
[n = 1386]

.007

7 (5-13)
[n = 217]

6 (5-9)
[n = 402]

6 (5-10)
[n = 619]

<.001

Clinical tumor stage
T1, No. (%)

576 (85)
[n = 674]

217 (83)
[n = 261]

73 (84)
[n = 87]

304 (85)
[n = 358]

1170 (85)
[n = 1380]

.84

124 (57)
[n = 216]

212 (53)
[n = 401]

336 (54)
[n = 617]

.28

Biopsy Grade Group,
No. (%)d

675

261

87

363

1386

217

401

618

1

437 (65)

162 (62)

71 (82)

330 (91)

1000 (72)

11 (5)

41 (10)

52 (8)

2

238 (35)

99 (38)

16 (18)

33 (9)

386 (28)

23 (11)

41 (10)

64 (10)

85 (39)

170 (42)

255 (41)
247 (40)

<.001

3
4-5

98 (45)

149 (37)

675

261

87

363

1386

217

402

619

Utah

31 (5)

5 (2)

12 (14)

52 (14)

100 (7)

8 (4)

33 (8)

41 (7)

Atlanta

50 (7)

27 (10)

20 (23)

44 (12)

141 (10)

19 (9)

64 (16)

83 (13)

Los Angeles

221 (33)

59 (23)

16 (18)

112 (31)

408 (29)

45 (21)

112 (28)

157 (25)

Louisiana

169 (25)

68 (26)

29 (33)

95 (26)

361 (26)

105 (48)

103 (26)

208 (34)

New Jersey

142 (21)

94 (36)

7 (8)

29 (8)

272 (20)

27 (12)

46 (11)

73 (12)

CaPSURE

62 (9)

8 (3)

3 (3)

31 (9)

104 (8)

13 (6)

44 (11)

57 (9)

Accrual site

<.001

.07

<.001

(continued)
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Table. Demographics and Baseline Characteristics in a Study of the Association Between Contemporary Treatments for Localized Prostate Cancer
Through 5 Years (continued)
Favorable-Risk Disease Groupa
Nerve-sparing
Prostatectomy EBRT
(n = 675)
(n = 261)

Unfavorable-Risk Disease Groupa

Active
LDR
Brachy-Therapy Surveillance
(n = 363)
(n = 87)

Combined
(n = 1386)

EBRT
P
With ADT
Value b (n = 217)

Prostatectomy Combined
(n = 402)
(n = 619)

P
Valueb

Baseline EPIC score,
median (IQR)e
Sexual function

80 (53-100)
[n = 648]

60 (28-85) 75 (38-85)
[n = 248]
[n = 85]

Urinary
incontinence
function

100 (81-100)
[n = 658]

100
(79-100)
[n = 251]

Urinary irritative
function

88 (75-100)
[n = 649]

88 (75-94) 94 (80-100)
[n = 250]
[n = 84]

Bowel function

100 (96-100)
[n = 662]

100
(96-100)
[n = 256]
95
(85-100)
[n = 246]

Hormonal function 95 (90-100)
[n = 651]

75 (42-88)
[n = 341]

75 (42-90)
[n = 1322]

<.001

48 (12-80)
[n = 199]

70 (33-85)
[n = 381]

61 (23-85)
[n = 580]

<.001

100
(85-100)
[n = 346]

100
(85-100)
[n = 1339]

.29

100
(75-100)
[n = 211]

100 (79-100)
[n = 386]

100
(79-100)
[n = 597]

.63

88 (75-100)
[n = 384]

88 (75-100)
[n = 1331]

.26

88 (75-94)
[n = 210]

88 (69-100)
[n = 385]

88 (75-94)
[n = 595]

.75

100 (96-100)
[n = 86]

100
(96-100)
[n = 351]

100
(96-100)
[n = 1355]

.05

100
(92-100)
[n = 212]

100 (88-100)
[n = 394]

100
(88-100)
[n = 606]

.62

100 (81-100)
[n = 84]

95 (85-100)
[n = 350]

95 (85-100)
[n = 1331]

.54

90 (80-95)
[n = 203]

90 (80-100)
[n = 389]

90
(80-100)
[n = 592]

.02

80 (60-80)
[n = 363]

80 (60-80)
[n = 1381]

<.001

60 (60-80)
[n = 216]

80 (60-80)
[n = 402]

80 (60-80)
[n = 618]

<.001

95 (80-100)
[n = 343]

95 (85-100)
[n = 1338]

<.001

85
(55-100)
[n = 207]

95 (80-100)
[n = 394]

93
(70-100)
[n = 601]

<.001

100 (92-100)
[n = 84]

SF-36 score,
median (IQR)f
General health
scale

80 (60-100)
[n = 672]

80 (60-80) 80 (60-80)
[n = 259]
[n = 87]

Physical function
scale

100 (90-100)
[n = 658]

90
(75-100)
[n = 254]

Emotional
well-being

84 (68-92)
[n = 662]

84 (72-92) 84 (76-95)
[n = 256]
[n = 85]

88 (72-92)
[n = 350]

84 (72-92)
[n = 1353]

.26

84 (68-92)
[n = 213]

84 (64-92)
[n = 397]

84 (64-92)
[n = 610]

.10

Energy/fatigue

80 (65-89)
[n = 662]

74 (55-85) 75 (55-85)
[n = 256]
[n = 86]

75 (60-85)
[n = 351]

75 (60-85)
[n = 1355]

.01

75 (55-85)
[n = 213]

75 (60-85)
[n = 398]

75 (55-85)
[n = 611]

.13

Social support scaleg

95 (75-100)
[n = 673]

95
(70-100)
[n = 260]

95 (66-100)
[n = 86]

95 (75-100)
[n = 361]

95 (75-100)
[n = 1380]

.19

90
(60-100)
[n = 212]

95 (75-100)
[n = 399]

95
(70-100)
[n = 611]

.10

Depression scaleh

15 (4-30)
[n = 659]

11 (4-30)
[n = 256]

15 (4-33)
[n = 85]

11 (4-22)
[n = 351]

11 (4-30)
[n = 1351]

.35

19 (7-33)
[n = 210]

19 (4-33)
[n = 399]

19 (5-33)
[n = 609]

.79

Participatory
decision-makingi

86 (71-93)
[n = 673]

79 (64-89) 86 (75-94)
[n = 258]
[n = 84]

86 (68-96)
[n = 351]

86 (71-93)
[n = 1366]

.002

75 (57-86)
[n = 209]

82 (68-93)
[n = 394]

79 (64-93)
[n = 603]

<.001

95 (80-100)
[n = 83]

Abbreviations: ADT, androgen deprivation therapy; CaPSURE, Cancer of the
Prostate Strategic Urologic Research Endeavor; EBRT, external beam
radiotherapy; IQR, interquartile range; LDR, low-dose-rate.
a

Participants with clinical stage cT to cT2bN0M0 cancer, PSA ⱕ20, and Group
Grade 1 or 2 are categorized as having favorable-risk disease. Participants with
clinical stage cT2cN0M0 cancer, PSA of 20-50, or Grade Group 3, 4 or 5 are
categorized as having unfavorable-risk disease.

b

All P values are for overall treatment difference.

c

Based on the Total Illness Burden Index (range, 0-23; higher scores indicate
greater severity and number of comorbid illnesses).

d

Biopsy Grade Group 1 is Gleason 3 + 3 = 6, Group 2 is 3 + 4 = 7, Group 3 is
4 + 3 = 7, Group 4 is 4 + 4 = 8, and Group 5 is 5 + 4 = 9 or 5 + 5 = 10.

e

Expanded Prostate Cancer Index Composite (EPIC) scores range from 0 to
100, with higher scores indicating better function.

(greater than the MCID of 10-12) between median domain scores
at baseline and 5 years were seen in each group (32 for nervesparing prostatectomy, 32 for EBRT, 22 for LDR brachytherapy, and 20 for active surveillance) (Figure 2 and eTable 5
in the Supplement).
While controlling for baseline domain scores and other covariates, compared with active surveillance, there were clinically meaningful differences in sexual function between men
who underwent active surveillance and men who underwent
prostatectomy through 3 years after treatment (adjusted mean
difference, −15.2 [95% CI, −18.8 to −11.5]; P < .001 at 3 years)
and men who underwent LDR brachytherapy through 1 year
154

f

Medical Outcomes Short-Form Health Survey 36 (SF-36) domain scores are
transformed to a scale of 0 to 100, with higher scores indicating better
function or less disability (physical function domain score is a weighted sum
of 10 items; emotional well-being, 5 items; and energy and fatigue score,
4 items).

g

Five questions from the Medical Outcomes Study Social Support Scale are
selected to create a modified domain score. Responses are transformed to
a scale of 0 to 100, with higher scores indicating greater support.

h

Derived from the 10-item Center for Epidemiologic Studies Depression Scale.
Scores range from 0 to 100, with higher scores indicating more severe
depressive symptoms.

i

Seven items are scored on a scale from 0 to 100, with higher scores indicating
increased patient choice, control, and responsibility.

(adjusted mean difference, −10.1 [95% CI, −14.6 to −5.7],
P < .001 at 1 year), but not between men who underwent EBRT
through 5 years (Figure 3 and eTable 5 in the Supplement). Prostatectomy was also associated with clinically meaningful worse
sexual function through 3 years compared with EBRT (adjusted mean difference, −10.4 [95% CI, −14.4 to −6.4]; P < .001
at 3 years) and through 1 year (adjusted mean difference, −20.6
[95% CI, −25.2 to −15.9]; P < .001 at 1 year) compared with LDR
brachytherapy. Additional between-group comparisons were
statistically significant, but did not meet the threshold for a
clinically meaningful difference (Figure 3 and eTables 5 and 6
in the Supplement).
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Figure 2. Unadjusted Disease-Specific Function for Men With Favorable-Risk Disease in a Study of the Association Between Treatments
for Localized Prostate Cancer Through 5 Years
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Domain scores are from the Expanded Prostate Cancer Index Composite (range,
0-100; higher scores indicate better function). Boxplots illustrate the
distribution of scores at 6 months, 3 years, and 5 years. The boxes indicate the
lower and upper quartiles and the lines inside the boxes indicate the median.

The whiskers extend to the furthest points from the lower and upper quartiles
that are still within 1.5 × the interquartile range (upper quartile − lower quartile).
All the points beyond 1.5 × interquartile ranges are shown as dots, the intensity
of which signifies the relative number of participants with that value.

At 5 years, compared with men who underwent active surveillance, more men who underwent prostatectomy reported erections insufficient for intercourse (57% vs 61%; adjusted OR, 1.9 [95% CI, 1.3-2.9]; P < .001) and a moderate or
big problem with sexual function (24% vs 35%; adjusted OR,

1.9 [95% CI, 1.3-2.8]; P < .001). Among men who reported erections sufficient for intercourse at baseline, 205 of 428 men
(48%) who received nerve-sparing prostatectomy, 53 of 109
(49%) who received EBRT, 25 of 46 (54%) who received LDR
brachytherapy, and 133 of 200 (66%) who underwent active
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Figure 3. Adjusted Disease-Specific Functional Outcomes for Men With Favorable-Risk Disease in a Study
of the Association Between Treatments for Localized Prostate Cancer Through 5 Years
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surveillance retained or regained erections sufficient for intercourse at 5 years (eTable 7 in the Supplement).
Urinary Function
Baseline urinary function was similar across treatment groups
(Table). A clinically meaningful decline in urinary incontinence function (MCID, 6-9) was shown in men who underwent nerve-sparing prostatectomy, from a median domain
score of 100 at baseline to 73 at 6 months, with limited subsequent improvement (79 at 3 and 5 years). A clinically meaningful decline in urinary irritative function (MCID, 5-7) was reported in the participants who underwent LDR brachytherapy
at 6 months, from a median domain score of 94 at baseline to
81 at 6 months, with subsequent improvement (94 at 3 and 5
years). Clinically meaningful improvement was seen in participants who underwent prostatectomy, from a median score
of 88 at baseline to 94 at subsequent time points (Figure 2 and
eTable 5 in the Supplement).
While controlling for baseline domain scores and other covariates, prostatectomy was associated with clinically meaningful worse urinary incontinence function through 5 years
compared with active surveillance (adjusted mean difference, −10.9 [95% CI, −14.2 to −7.6]; P < .001 at 5 years), EBRT
156

Radar plots of adjusted Expanded
Prostate Cancer Index Composite
functional domain scores. The center
of each figure represents worst
function (score of 0) and the
outermost line represents best
function (score of 100). For the
sexual function domain, the
minimum clinically important
difference in score is 10-12; urinary
incontinence domain, 6-9; urinary
irritative domain, 5-7; and bowel and
hormonal function domains, 4-6. The
regression models were adjusted for
baseline domain score, age,
race/ethnicity, comorbidities, cancer
characteristics, physical function,
social support, depression,
medical decision-making style,
and accrual site.

(adjusted mean difference, −15.9 [95% CI, −19.5 to −12.3];
P < .001 at 5 years), and LDR brachytherapy (adjusted mean
difference, −11.6 [95% CI, −17.5 to −5.7]; P < .001 at 5 years).
At 5 years, prostatectomy was associated with clinically meaningful better urinary irritative function than active surveillance (adjusted mean difference, 5.7 [95% CI, 3.9-7.4]; P < .001)
and LDR brachytherapy (adjusted mean difference, 5.4 [95%
CI, 1.7-9.1]; P < .001). LDR brachytherapy was associated with
clinically meaningful worse incontinence function at 6 months
(adjusted mean difference, −7.0 [95% CI, −11.2 to −2.8];
P < .001) and irritative function through 1 year (adjusted mean
difference, −7.0 [95% CI, −10.1 to −3.9]; P < .001 at 1 year) compared with active surveillance. There were no clinically meaningful urinary function differences between participants who
underwent EBRT and active surveillance at any time point
(Figure 3 and eTable 5 in the Supplement).
At 5 years, nerve-sparing prostatectomy was associated
with higher rates of urinary leakage than active surveillance (
10% vs 7%; adjusted OR, −1.9 [95% CI, 1.0-3.4]; P = .04). There
were no statistically significant differences in moderate or big
problems with urinary function, urinary frequency, or burning on urination across treatment groups at 5 years (eTables 5
and 6 in the Supplement)

JAMA January 14, 2020 Volume 323, Number 2 (Reprinted)

© 2020 American Medical Association. All rights reserved.

jama.com

Comparison of Functional Patient-Reported Outcomes 5 Years After Treatments for Localized Prostate Cancer

Bowel Function
Baseline bowel function was similar across treatment groups.
Small but clinically meaningful (MCID, 4-6) declines in bowel
function were reported after EBRT (from a median score of 100
at baseline to 96 at subsequent time points) and LDR brachytherapy (from a median score of 100 at baseline to 96 at 6
months and 1 year, and back to 100 at subsequent time points)
(Figure 2 and eTable 5 in the Supplement).
While controlling for baseline domain scores and other
covariates, LDR brachytherapy was associated with worse
bowel function through 1 year compared with active surveillance (adjusted mean difference, −5.0 [95% CI, −7.6 to −2.4];
P < .001 at 1 year) and nerve-sparing prostatectomy (adjusted mean difference, −5.0 [95% CI, − 7.5 to −2.4]; P < .001
at 1 year). There were no clinically meaningful bowel function differences between EBRT or prostatectomy and active
surveillance at any time point (Figure 3 and eTables 5 and 6
in the Supplement).
Hormonal Function
There were no statistically significant differences between
treatment groups in hormonal function (Figure 2, Figure 3, and
eTables 5 and 6 in the Supplement).
Additional Analyses
Men who initially underwent active surveillance who progressed to treatment reported greater functional decline than
those who continued undergoing active surveillance (eFigure 1 in the Supplement). Men who underwent nerve-sparing
prostatectomy, EBRT, and LDR brachytherapy were compared with the subset of participants who initially chose active surveillance and did not receive a treatment at a later time
point. The results were similar to the aggregated results; however, the magnitude of difference was greater for some comparisons (eTable 8 in the Supplement).

Unfavorable-Risk Disease
Of 619 men with unfavorable-risk disease, 402 (65%) underwent prostatectomy and 217 (35%) underwent EBRT delivered with ADT (additional treatment details are provided in
eTable 4 in the Supplement). Men treated with EBRT and ADT
were older, had more comorbidities, and were less likely to be
non-Hispanic white (Table).
Sexual Function
Men who received EBRT delivered with ADT had worse baseline sexual function than men who received prostatectomy
(Table). There were clinically meaningful declines in both treatment groups in sexual function (MCID, 10-12), with the median domain score falling from 70 to 15 for men who underwent prostatectomy and from 48 to 27 for men who underwent
EBRT with ADT (Figure 4 and eTable 9 in the Supplement).
When controlling for baseline domain scores and other covariates, EBRT with ADT was associated with statistically significantly better sexual function through 5 years than prostatectomy (Figure 5 and eTable 9 in the Supplement). The difference
was clinically meaningful at 6 months (adjusted mean difference, 10.9 [ 95% CI, 6.0-15.8]; P < .001) and 5 years (adjusted
jama.com
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mean difference, 12.5 [95% CI, 6.2-18.7]; P < .001). At 5 years,
EBRT with ADT was associated with a lower likelihood of erection insufficient for penetration (75% vs 80%; adjusted OR, 0.4
[95% CI, 0.2-0.8]; P = .01); however, there was no statistically significant difference in sexual bother between men who
received EBRT with ADT vs prostatectomy (eTable 9 in the
Supplement). Among men who reported erections sufficient
for intercourse at baseline, 63 of 204 (31%) treated with prostatectomy and 37 of 80 (46%) treated with EBRT and ADT reported the ability to maintain erections sufficient for intercourse at 5 years (eTable 7 in the Supplement).
Urinary Function
Baseline urinary function was similar across treatment groups
(Table). Men treated with prostatectomy showed a clinically
meaningful decline in incontinence function (MCID, 6-9), with
median domain scores falling from 100 at baseline to 69 at 5
years (Figure 4 and eTable 9 in the Supplement). When controlling for baseline domain scores and other covariates, EBRT
with ADT was associated with statistically significantly better incontinence function than prostatectomy, which was clinically meaningful at all time points (5 years: adjusted mean difference, 23.2 [95% CI, 17.7-28.7]; P < .001; Figure 5 and eTable 9
in the Supplement). There was no statistically significant or
clinically meaningful difference in urinary irritative function
between treatment groups (Figure 5 and eTable 9 in the Supplement). At 5 years, EBRT with ADT was associated with lower
likelihood of moderate or big problems with urinary function
(13% vs 17%; adjusted OR, 0.4 [95% CI, 0.2-0.8]; P = .005).
Bowel Function
Baseline bowel function was similar across treatment groups
(Table). Men treated with EBRT with ADT reported a clinically meaningful decline in bowel function (MCID, 4-6), from
a median domain score of 100 at baseline to a low of 92 at 1
year (Figure 4 and eTable 9 in the Supplement). When controlling for baseline domain scores and other covariates, EBRT
with ADT was associated with clinically meaningful worse
bowel function scores than prostatectomy through 1 year (adjusted mean difference, −4.1 [95% CI, −6.3 to −1.9]; P < .001
at 1 year; Figure 5 and eTable 9 in the Supplement). There were
no statistically significant differences between treatment
groups in individual bowel symptoms through 5 years (eTable 9
in the Supplement).
Hormonal Function
Baseline hormonal function was similar across treatment
groups (Table). Men treated with EBRT with ADT reported a
clinically meaningful decline in hormone function (MCID, 4-6),
from a median domain score of 90 at baseline to a low of 81 at
6 months, with subsequent improvement to 90 at 5 years
(Figure 4 and eTable 9 in the Supplement). When controlling
for baseline domain scores and other covariates, EBRT with
ADT was associated with statistically significantly worse hormone function at 6 months and 1 year, which was only clinically meaningful at 6 months (adjusted mean difference, −5.3
[95% CI, −8.2 to −2.4]; P < .001). There was no statistically significant or clinically meaningful difference in hormone func(Reprinted) JAMA January 14, 2020 Volume 323, Number 2
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Figure 4. Unadjusted Disease-Specific Function for Men With Unfavorable-Risk Disease in a Study of the Association Between Treatments
for Localized Prostate Cancer Through 5 Years
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Domain scores are from the Expanded Prostate Cancer Index Composite (range,
0-100; higher score indicate better function). Boxplots illustrate the distribution
of scores at 6 months, 3 years, and 5 years. The boxes indicate the lower and
upper quartiles and the lines inside the boxes indicate the median. The whiskers

extend to the furthest points from the lower and upper quartiles that are still
within 1.5 × the interquartile range (upper quartile − lower quartile). All the
points beyond 1.5 × interquartile ranges are shown as dots, the intensity of
which signifies the relative number of participants with that value.

tion between groups thereafter (Figure 5 and eTable 9 in the
Supplement).

highest for men who underwent prostatectomy and lowest
for men who underwent EBRT-based treatment (Table).
None of the treatment groups reported a clinically meaningful decline in physical function, emotional well-being,
or energy and fatigue scores (Figure 6). When controlling
for baseline scores and other covariates, there were no

Health-Related Quality of Life
For both men with favorable-risk and men with unfavorablerisk disease, baseline SF-36 physical function score was
158
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Figure 5. Adjusted Disease-Specific Functional Outcomes for Men With Unfavorable-Risk Prostate Cancer
in a Study of the Association Between Treatments for Localized Prostate Cancer Through 5 Years
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clinically meaningful differences between treatment groups
in physical functioning, emotional well-being, or energy
and fatigue (eTables 10 and 11 and eFigures 2 and 3 in the
Supplement).

Exploratory Analyses of Effect Modification by Covariates
Interaction terms were added to multivariable models to investigate if the associations between treatment and functional outcomes differed based on baseline characteristics.
Baseline function was an effect modifier for sexual function
(P = .008 for favorable-risk and P = .007 for the unfavorablerisk disease), urinary incontinence (P = .009 for favorablerisk and P < .001 for unfavorable-risk disease), and urinary irritative (P < .001 for favorable-risk and P = .03 for unfavorablerisk disease) domains. Comorbidity was an effect modifier for
sexual function in the favorable-risk group (P = .04) and for
hormone function in the unfavorable-risk group (P = .03). For
men in the unfavorable-risk group, cancer characteristics (PSA
>20 or Grade Group 4-5 vs not) was an effect modifier for sexual
function (P = .03). There were no statistically significant interactions associated with black race (eTables 12-15 and eFigures 4-6 in the Supplement).
jama.com

Radar plots of adjusted Expanded
Prostate Cancer Index Composite
functional domain scores. The center
of each figure represents worst
function (score of 0) and the
outermost line represents best
function (score of 100). For the
sexual function domain, the
minimum clinically important
difference in score is 10-12; urinary
incontinence domain, 6-9; urinary
irritative domain, 5-7; and bowel and
hormonal function domains, 4-6. The
regression models were adjusted for
baseline domain score, age,
race/ethnicity, comorbidities, cancer
characteristics, physical function,
social support, depression,
medical decision-making style,
and accrual site.

Discussion
In this cohort study, contemporary management strategies for
localized prostate cancer were associated with distinct adverse effect profiles. While most urinary, bowel, sexual, and
hormonal functional differences attenuated by 5 years, prostatectomy was associated with clinically meaningful worse urinary incontinence than other management options through 5
years for men with favorable- and unfavorable-risk prostate
cancer. For men with unfavorable-risk disease, prostatectomy was also associated with clinically meaningful worse
sexual function at 5 years than EBRT delivered with ADT. However, irrespective of whether they received prostatectomy or
EBRT with ADT, fewer than half of men with unfavorable-risk
disease reported the ability to maintain erections sufficient for
intercourse at 5 years.
While intermediate-term functional outcomes of prostate cancer treatments have been studied in the randomized
ProtecT trial,31 the current study differs in several respects. The
ProtecT trial from the United Kingdom randomized men to undergo active surveillance, nerve-sparing prostatectomy with
(Reprinted) JAMA January 14, 2020 Volume 323, Number 2
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Figure 6. Unadjusted Health-Related Quality of Life for Men With Favorable- and Unfavorable-Risk Disease in a Study of the Association Between
Treatments for Localized Prostate Cancer Through 5 Years
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Domain scores are from the Medical Outcomes Study Short Form 36. Domain
scores are scaled from 0 to 100, with higher score indicating better function.
A minimum clinically important difference in score is 7 on the physical
functioning, 6 on the emotional well-being, and 0 on the energy and fatigue
domain. The boxes indicate the lower and upper quartiles and the lines inside
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the boxes indicate the median. The whiskers extend to the furthest points from
the lower and upper quartiles that are still within 1.5 × the interquartile range
(upper quartile − lower quartile). All the points beyond 1.5 × interquartile ranges
are shown as dots, the intensity of which signifies the relative number of
participants with that value.

JAMA January 14, 2020 Volume 323, Number 2 (Reprinted)

© 2020 American Medical Association. All rights reserved.

jama.com

Comparison of Functional Patient-Reported Outcomes 5 Years After Treatments for Localized Prostate Cancer

an open retropubic approach, or 74 Gy 3-dimensional conformal EBRT administered with ADT. In contrast, most men in the
current study underwent prostatectomy with robotic assistance and received higher-dose EBRT delivered with intensitymodulated radiation therapy, daily image guidance, and riskedbased use of ADT. The current study also included a group of
men treated with LDR brachytherapy. Additionally, 23% of this
cohort was not white, compared with 1% in the ProtecT study,
and 52% had Grade Group 1 disease, compared with 77% in the
ProtecT trial.31
Differences in treatment details may explain some of the
differences in adverse effect profiles between this study and
the ProtecT study. First, there were fewer sexual adverse effects after EBRT for men with favorable-risk disease in the current study than in the ProtecT trial, likely because the favorablerisk group in the current study did not receive ADT and men
in the ProtecT trial received 3 to 6 months of ADT.4,31 Second,
there were fewer bowel adverse effects after EBRT for men with
favorable-risk disease in the current study than the ProtecT
trial, likely because most participants in this study received
intensity-modulated radiation therapy with image guidance,
which delivers less radiation to the bowel than the 3-dimensional conformal radiation used in the ProtecT trial.32,33 Despite the use of robotic surgery in 75% of participants who underwent prostatectomy in this study, there were significant
declines in sexual and urinary incontinence scores in these participants, which was also seen in the ProtecT trial, suggesting
that men undergoing prostatectomy, whether robotic or open,
are at risk for these adverse effects.
Men in all treatment groups in this study experienced clinically meaningful declines in sexual function over time, including those who underwent active surveillance. This decline was in part due to progression to treatment and in part
due to age-related functional changes. In both the favorablerisk and unfavorable-risk disease groups, the effect on sexual
function was greatest in men treated with prostatectomy, which
is consistent with findings from ProtecT and other studies.3-5,7,31
Urinary changes after treatment in this study were also consistent with findings from other studies.3-5,7,31 Decrements in urinary incontinence after prostatectomy remained clinically meaningful throughout 5 years, while men treated with LDR
brachytherapy experienced clinically meaningful declines in urinary irritative function and bowel function during the first year.
Treatment intensity and options vary by cancer severity. By
analyzing adverse effects for men with favorable- and unfavorable-risk disease separately, the outcomes of relevant management options for each risk level were compared, making the results more actionable. For example, prostatectomy was
associated with worse 5-year sexual function outcomes than
EBRT in the unfavorable-risk group, but not in the favorablerisk group, who routinely underwent nerve-sparing prostatectomy. Similarly, men with unfavorable-risk disease who received EBRT with ADT reported clinically meaningful transient
bowel and hormonal adverse effects, which is likely because all
of these men received ADT and some received pelvic nodal radiation, which delivers radiation to the bowel, while men treated
with EBRT with favorable-risk disease did not report clinically
meaningful bowel and hormonal function changes.
jama.com
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Five-year disease-specific survival for localized prostate cancer approaches 100%.34 Because the treatment options evaluated
in this study were associated with similar prostate cancer survival
and global health-related quality of life through the first 5 years,
the differences in urinary, bowel, sexual, and hormonal function
are the most salient outcomes during this period and may drive
patient treatment selection. Other factors, including patient preference, perception of long-term oncologic effectiveness, time
commitment for treatment and recovery, out-of-pocket expenses,
salvage treatment options, and provider biases and recommendation, also affect treatment choice.35,36
Strengths of the study include its population-based, longitudinal design and focus on contemporary surgical, radiotherapy,
and surveillance techniques, which make the results representative of disease-specific function after current management of
localized prostate cancer in the United States. The sample size was
adequate to report functional outcomes by treatment within
disease-risk strata to better inform patients and providers. Analyzing the active surveillance group in an intention-to-treat fashion highlighted the adverse effects experienced in this group, in
which most men had repeat biopsies and 25% underwent definitive treatment over the 5-year follow-up period.

Limitations
This study has several limitations. First, as with all observational studies, confounding by indication is likely. To minimize
bias, models adjusted for baseline characteristics and a wide
range of variables associated with treatment selection. Second,
patient function is reported up to 5 years after treatment, which
is generally the period of greatest functional change, but important differences may exist among treatments between data collection periods and at later points. Third, there is the potential
for type II errors given the relatively small sample size for some
treatment-specific estimates. Fourth, the analytic models predict average function and used clinical judgment and published thresholds when interpreting clinically meaningful differences in functional domain scores. However, an individual’s
function and personal experience may vary. Fifth, some data
were missing; however, domain scores could be calculated as
long as 80% of questions were completed within a particular domain and multiple imputation was used to fill in missing regression model covariate values. Sixth, this study focused on the
most common and appropriate management strategies for localized prostate cancer at each risk level,1,2 but did not evaluate
uncommon and investigational strategies, such as cryotherapy
and high-dose-rate brachytherapy.

Conclusions
In this cohort of men with localized prostate cancer, most functional differences associated with contemporary management options attenuated by 5 years. However, men undergoing prostatectomy reported clinically meaningful worse
incontinence through 5 years than all other treatment options, and men undergoing prostatectomy for unfavorablerisk disease reported worse sexual function at 5 years than men
who underwent EBRT and ADT.
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