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Abstract

OBJECTIVE—To evaluate the influence of psychosocial factors such as prostate cancer (PCa) 

anxiety, social support, participation in medical decision-making (PDM), and educational level on 

patient decisions to discontinue PCa active surveillance (AS) in the absence of disease 

progression.

METHODS—The Comparative Effectiveness Analysis of Surgery and Radiation study is a 

prospective, population-based cohort study of men with localized PCa diagnosed in 2011–2012. 

PCa anxiety, social support, PDM, educational level, and patient reasons for discontinuing AS 
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were assessed through patient surveys. A Cox proportional hazards model examined the 

relationship between psychosocial variables and time to discontinuation of AS.

RESULTS—Of 531 patients on AS, 165 (30.9%) underwent treatment after median follow-up of 

37 months. Whereas 69% of patients cited only medical reasons for discontinuing AS, 31% cited 

at least 1 personal reason, and 8% cited personal reasons only. Patients with some college 

education discontinued AS significantly earlier (hazard ratio: 2.0, 95% confidence interval: 1.2, 

3.2) than patients with less education. PCa anxiety, social support, and PDM were not associated 

with seeking treatment.

CONCLUSION—We found that 31% of men who choose AS for PCa discontinue AS within 3 

years. Eight percent of men who sought treatment did so in the absence of disease progression. 

Education, but not psychosocial factors, seems to influence definitive treatment-seeking. Future 

research is needed to understand how factors unrelated to disease severity influence treatment 

decisions among patients on AS to identify opportunities to improve adherence to AS.

Active surveillance (AS) has become a preferred treatment option for men with low-risk 

prostate cancer (PCa).1,2 However, up to one third of men will discontinue AS in favor of 

definitive treatment within 5 years.3,4 Although most men who later choose treatment do so 

in the context of clinical progression,5 psychosocial factors may nonetheless drive patients 

under AS toward definitive treatment.6,7 Whereas a decision to discontinue AS may be 

driven by disease progression,8 the impact of psychosocial constructs such as anxiety, social 

support, and participation in medical decision-making (PDM) on the course of AS has 

received little attention in literature to date.

Recent studies suggest that of the men who choose AS for PCa management, approximately 

20%–33% will discontinue AS in favor of definitive treatment, including some who are 

without signs of disease progression.4,9,10 At present, no population-based study has 

described the psychosocial characteristics of patients who are likely to discontinue AS. 

Because PCa treatments carry a risk of side effects,11 it is important that providers 

understand the effect of psychosocial factors on adherence to AS.

In this context, this population-based analysis sought to understand why patients decide to 

discontinue AS and identify patient characteristics that may influence these decisions. We 

hypothesized that lower social support and PDM scores and higher PCa anxiety scores 

would be associated with the discontinuation of AS. We also hypothesized that educational 

level, as a surrogate for understanding the risk of disease progression without treatment 

relative to the risk of treatment side effects, may influence discontinuation of AS. If so, one 

could identify patients with psychosocial or demographic determinants of AS 

discontinuation and target them for interventions designed to improve adherence, thereby 

reducing the likelihood of discontinuing AS in the absence of clinical progression.

METHODS

Population

The Comparative Effectiveness Analysis of Surgery and Radiation (CEASAR) cohort is an 

ongoing prospective, population-based, observational study assessing the comparative 
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benefits and harms of management strategies for localized PCa. The CEASAR accrued 

patients from 2011 to 2012 and included 3269 patients from 5 Surveillance, Epidemiology, 

and End Results catchment areas (Louisiana, New Jersey, Atlanta, Utah, and Los 

Angeles).12 An additional 238 patients from the Cancer of the Prostate Strategic Urologic 

Research Endeavor (CaPSURE) database, a prospective PCa registry, were included to 

examine men receiving novel treatment strategies. CaPSURE includes men from 43 

community and academic urology practices in the United States.13 Inclusion criteria were 

men aged 80 years or younger diagnosed with PCa within 6 months of enrollment, prostate-

specific antigen (PSA) less than 50 ng/dL, and clinical stage cT1 or cT2. For this analysis, 

we excluded patients with D’Amico high-risk disease because they are not appropriate 

candidates for AS.

AS Cohort and Survey Instruments

The AS cohort included men with low or intermediate D’Amico risk disease who had no 

treatment within 12 months of diagnosis. CEASAR study patients completed an enrollment 

survey as well as 6-month, 12-month, and 36-month surveys. Men who had no treatment 

within 6 months of diagnosis and either chose AS on a survey or had chart documentation of 

choosing AS were also included. Information from the 12- and 36-month surveys, 

Surveillance, Epidemiology, and End Results registries, and medical charts was used to 

determine whether AS patients subsequently underwent definitive treatment. Patients who 

indicated they underwent treatment on the 12-month or 36-month survey or had record of 

treatment in the medical chart or registry were considered to have discontinued AS at the 

date of their treatment, and patients who did not report treatment were considered to be 

continuing with AS.

Men were assessed at baseline on social support, PCa-related anxiety, and PDM levels 

among other demographic, psychosocial, general health, and disease-related factors that 

could influence treatment choice or treatment outcome. Social support was assessed using 

questions from the Medical Outcomes Study Social Support Survey, which reflect patients’ 

perceptions of their social support networks, with higher scores indicating more social 

support.14 PCa anxiety was assessed using questions from scales developed by Clark et al, 

which measure patient perceptions of their PCa treatment,15 yielding a 0–100 score, with 

higher scores indicating more concern over disease control. Patients’ participation in 

treatment decisions was assessed using the PDM scale, a survey that asks patients to rate 

how their physicians involve them in decisions and encourage patient responsibility in care, 

with higher scores indicating higher levels of PDM.16 Disease characteristics and treatments 

were obtained from a chart review done at the time of the 12-month survey. The 3-year 

CEASAR survey asked patients their reasons for discontinuing AS in favor of definitive 

treatment. Patients self-reported their educational level, race, and marital status. Validated 

survey instruments were used to assess patient comorbidities (Total Illness Burden Index to 

Prostate Cancer [TIBI-CaP]17) and general- and disease-specific health-related quality of 

life (Expanded Prostate Cancer Index Composite18).
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Statistical Analysis

Patients in the AS cohort were compared with patients who initially chose definitive 

treatment on several patient and disease characteristics and on pretreatment function using 

summary statistics. Patient-reported reasons for seeking definitive treatment were tabulated. 

The distribution of times to discontinuing AS was characterized with a Kaplan-Meier 

survival curve with confidence intervals calculated using Greenwood’s standard error 

estimator. To identify predictors of discontinuing AS, we fit a Cox proportional hazard 

model with time to definitive treatment as the response with the following covariates 

selected a priori: social support, PCa anxiety, PDM, age, TIBI comorbidities, education, race 

(black vs nonblack), and marital status. The results of Cox models were expressed as 

adjusted hazard ratios (HR) and the corresponding 95% confidence intervals (CIs). Analyses 

were conducted using R version 3.2.2.19

RESULTS

Study Cohort

Overall, 3269 patients met inclusion criteria for the CEASAR study, 590 (17.9%) of whom 

met criteria for AS. After excluding high-risk patients, 534 patients remained, of whom 419 

(79%) had low-risk disease and 112 (21%) had intermediate-risk disease. Within the AS 

cohort, 386 (72%) patients returned a 3-year survey, and median follow-up time was 37.2 

(Q1, Q3: 17.1, 38.5) months.

Comparisons between patients who chose AS and those who chose other treatments are 

shown in Table S1. Patients on AS were older, less likely to have private insurance, less 

likely to work full time, and had more education. The 3-year survey participation rate was 

lower in AS patients than in the treatment cohort (72% vs 78%). Expanded Prostate Cancer 

Index Composite domain scores of the pretreatment sexual, urinary, and bowel function of 

the AS cohort in comparison with the definitive treatment cohort are found in Table S2.

Discontinuation of Active Surveillance

There were 165 (30.9%) patients in the AS cohort who discontinued AS in favor of 

definitive treatment within the follow-up period. As shown in the Kaplan-Meier curve (Fig. 

1), the probabilities of patients remaining on AS at 1, 2, and 3 years were 89% (95% CI: 

86%, 92%), 72% (95% CI: 68%, 77%), and 66% (95% CI: 62%, 71%), respectively. Most 

patients who discontinued AS chose surgery (77 [47%]) or radiation (70 [42%]). Of 165 

patients who discontinued AS, 141 (85%) returned 3-year surveys. On this survey, 77 (55%) 

patients indicated specific reasons for why they discontinued AS. Within that group, 53 

(69%) patients cited medical reasons alone, 6 (8%) cited personal reasons alone, and 18 

(23%) cited both a medical and a personal reason for discontinuing AS. Table 1 shows a 

breakdown of reasons patients gave.

Prognostic Factors for Discontinuing AS

On multivariable analysis, patients with some college education discontinued AS 

significantly earlier than patients who had high school or less education (HR = 2.0, 95% CI: 

1.2–3.2). The other 3 psychosocial factors (PCa anxiety, social support, and PDM), race, 
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marital status, age, and TIBI score did not have a clear influence on discontinuation of AS. 

HRs estimated from our proportional hazards model are shown in Figure 2.

DISCUSSION

In this population-based observational study, we found that men who selected AS for PCa 

management had a 33% chance of receiving definitive treatment within 3 years, and that 8% 

of men who discontinued AS reported only personal reasons for pursuing definitive 

treatment. We did not identify statistically significant associations between psychosocial 

constructs such as social support, PCa anxiety, and PDM and discontinuing AS.

Identifying risk factors for discontinuation of AS in the absence of disease progression could 

facilitate the development of tools to help vulnerable men adhere to AS. Such interventions 

would be beneficial because men who remain on AS have stable disease-specific function 

and quality of life, whereas those who are treated are at significant risk for deterioration of 

urinary, bowel, and erectile function.11,20 However, the relationship between psychosocial 

factors and discontinuation of AS remains uncertain.

In some respects, our study corroborates previous findings. However, 33% of patients in the 

CEASAR cohort discontinued AS in favor of definitive treatment. This result puts our study 

at the higher range of previous studies that have demonstrated that about 20%–33% of men 

will discontinue AS within 3–5 years.3,8,9,21 We also found that 31% of patients in the 

CEASAR cohort who discontinued AS had one or more personal reasons for doing so. Past 

studies of AS adherence have also shown that most patients who discontinue AS do so in the 

context of disease progression, with a smaller proportion discontinuing out of personal 

preference.21,22 For example, in the Prostate Cancer Research International Active 

Surveillance study, 26.6% of patients who discontinued AS did so for reasons other than 

disease progression, including 9% who discontinued AS because of anxiety.21 The Swedish 

population-based study of the National Prostate Cancer Registry found that the proportion of 

men who discontinued AS for personal preference was 20% (108 of 530 with documented 

reason for discontinuation).8 Additionally, this study identified high educational levels as 

one of the predictors of discontinuing AS for personal preference, which is corroborated by 

our finding that higher educational level is associated with discontinuing AS earlier. 

However, the Swedish study did not contain data on anxiety or other psychosocial measures. 

Studies from academic centers in the United States have found patients with PCa 

discontinued AS in the absence of disease progression in 9%–23% of cases.3,22–24 To our 

knowledge, our analysis remains the only population-based analysis of American patients to 

date and one of the only analyses that includes patient-reported PCa anxiety, social support, 

and PDM.

Few studies have fully investigated the influence of psychosocial factors on adherence to 

AS. The Prostate Cancer Research International Active Surveillance study quantified 

anxiety, depression, and decisional conflict among 150 men on AS and determined that 

although 14% (6 of 42) of men who discontinued did so because of anxiety and distress, 

anxiety scores were low and stable over time and baseline scores did not predict 

discontinuation of AS.20 Another study found that “neurotic personality scores” correlated 
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with anxiety levels while on AS, but anxiety levels did not correlate with discontinuation of 

AS.6 Only 1 previous study within the CaPSURE database found that a psychosocial factor, 

“anxiety change rate,” predicted discontinuation, but did not assess psychosocial variables 

other than anxiety at baseline.7 Our study offers several novel insights into the relationship 

between patient-level psychosocial characteristics and risk of discontinuation of AS. First, 

this study is population-based and is more broadly generalizable. Second, we gathered 

detailed information regarding why patients discontinued AS, which facilitated a descriptive 

analysis of the most common reasons patients report for undergoing treatment after starting 

on AS. Lastly, the CEASAR study used patient-reported data to prospectively measure 

psychosocial variables with validated instruments. This enabled us to test the hypothesis that 

PCa anxiety, social support, and PDM along with demographic factors contribute to the risk 

of discontinuing AS. Our hypothesis was not confirmed by the data, which could reflect a 

true absence of such an association or limited statistical power to detect a difference.

We took a novel approach in attempting to identify factors that influence adherence to AS, 

but our results should be viewed in the context of methodological limitations within our 

study’s design. Our study, like others examining reasons for discontinuing AS, lacks clinical 

data that may have influenced treatment decisions (eg number of cores positive and results 

of post-diagnostic PSAs, biopsies, prostate magnetic resonance imaging, and molecular 

testing). Additionally, of this cohort, 28% did not return a 3-year survey, and 25% of the 

cohort had less than 1.4 years of follow-up compared with a median of 3.1 years. Of patients 

who discontinued and completed 3-year surveys, only 77 (55%) supplied reasons for 

discontinuing AS. These factors limit interpretation of the influence of psychosocial factors 

such as education on discontinuing AS in the absence of disease progression. However, 

similar patterns of follow-up and discontinuation of AS within 3 years are found in previous 

studies on this topic, and the 77 patients supplying reasons for discontinuation were similar 

to the 72 nonresponders in all measured characteristics (data not shown).8,23 Finally, the 

impact of several psychosocial elements on discontinuing AS remains unclear after our 

analyses due to lack of statistical power driven by small sample size. A contributing factor 

could be heterogeneity in effect directions between people who discontinued AS for 

different reasons. For example, increased educational attainment could be associated with 

longer time to discontinuation for personal reasons while not affecting time to 

discontinuation for progression.

Despite these limitations, our findings may have important clinical implications. Studies 

aimed at identifying reasons for discontinuing AS could yield results with far-reaching 

public health impact. Approximately 25% of patients diagnosed with localized PCa have 

low-risk disease at the time of diagnosis.25 The uptake of AS among men with low-risk 

disease is increasing,2,26 which most observers consider an appropriate response to concerns 

about overtreatment of low-risk disease. As many as half of eligible men select AS for initial 

management.27 Yet 20%–33% of men discontinue AS within 3–5 years, 8%–23% of whom 

discontinue for personal preference.3,8,20–24 This is likely a conservative estimate of the 

influence of personal preference, which may also play a role in men with “soft signs” of 

progression, such as mild PSA elevation.28 Indeed, our study demonstrates this possibility, 

as 24 of 77 (31%) patients who supplied a reason for discontinuing AS cited at least 1 

personal reason. Thus, a large number of patients may discontinue AS prematurely, and 
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improving adherence to AS in appropriate clinical situations could help a substantial number 

of men. One step toward improved adherence is to identify men at risk for discontinuing AS 

in the absence of clinical progression. Once these patients are identified, possible 

interventions to prevent premature discontinuation of AS include PCa education,29 anxiety 

counseling, or outreach and support by medical staff to promote adherence.5 Additionally, 

peer-support groups could be a way to enhance social support and encourage adherence.30

CONCLUSION

This study, using one of the largest population-based cohorts of PCa patients on AS in the 

United States that is currently available, confirms previous literature that suggested one-third 

of men will discontinue AS within 3 years, with approximately 10% discontinuing with no 

signs of disease progression. Our findings do not definitively answer the question of whether 

efforts to address PCa anxiety, social support, or PDM could influence adherence to AS, and 

the relationship of education level to AS adherence remains unclear. Therefore, further 

studies are warranted to identify the elements of personal preferences, attitudes, 

demographics, and psychosocial factors that can be leveraged to improve adherence to AS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Kaplan-Meier survival curve describing the probability of staying on active surveillance over 

3 years. Censored values (+) represent the last known follow-up of patients on active 

surveillance (AS).
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Figure 2. 
Forest plot of multivariable hazard ratios. Triangles represent the predicted HRs of each 

factor in relation to time to discontinuing active surveillance. Triangles are flanked by 95% 

confidence interval (CI) bands. Bands crossing the dotted line (HR = 1) represent factors that 

did not significantly influence discontinuation of AS. (Color version available online.)
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Table 1

Patient-reported reasons for discontinuing active surveillance (N = 77)*

Category of reason

 Medical 53 (69%)

 Personal 6 (8%)

 Both 18 (23%)

Medical reasons given

 Doctor said cancer worsened 35 (45.5%)

 Higher Gleason score 36 (46.8%)

 Change on digital rectal exam 4 (5.2%)

 Increased volume on repeat biopsy 23 (29.9%)

 Increased PSA 47 (61.0%)

Personal reasons given

 Spouse encouragement 12 (15.6%)

 ”I just decided” 19 (24.7%)

*
Sections may not add up to 100% owing to multiple responses from individual patients.
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