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Abstract

Background—Due to the concerns about the overtreatment of low-risk prostate cancer (PCa), 

active surveillance (AS) is now a recommended alternative to the active treatments (AT) of surgery 

and radiotherapy. However, AS is not widely utilized, partially due to psychological and decision-

making factors associated with treatment preferences.

Methods—In a longitudinal cohort study, we conducted pretreatment telephone interviews 

(N=1,140, 69.3% participation) with newly diagnosed, low-risk PCa patients (PSA≤10, 

Gleason≤6) from Kaiser Permanente Northern California. We assessed psychological and 

decision-making variables, and treatment preference [AS, AT, No Preference (NP)].

Results—Men were 61.5 (SD=7.3) years old, 24 days (median) post-diagnosis, and 81.1% white. 

Treatment preferences were: 39.3% AS, 30.9% AT, and 29.7% NP. Multinomial logistic regression 

revealed that men preferring AS (vs. AT) were older (OR=1.64, CI 1.07-2.51), more educated 

(OR=2.05, CI 1.12-3.74), had greater PCa knowledge (OR=1.77, CI 1.43-2.18) and greater 

awareness of having low-risk cancer (OR=3.97, CI 1.96-8.06), but also were less certain about 

their treatment preference (OR=0.57, CI 0.41 - 0.8), had greater PCa anxiety (OR=1.22, CI 

1.003-1.48), and preferred a shared treatment decision (OR=2.34, CI 1.37-3.99). Similarly, men 

preferring NP (vs. AT) were less certain about treatment preference, preferred a shared decision, 

and had greater knowledge.
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Conclusions—Although a substantial proportion of men preferred AS, this was associated with 

anxiety and uncertainty, suggesting that this may be a difficult choice.

Impact—Increasing the appropriate use of AS for low-risk PCa will require additional 

reassurance and information, and reaching men almost immediately post-diagnosis while the 

decision-making is ongoing.
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In 2016, 180,890 new cases of prostate cancer are expected in the U.S. Approximately 

35-40% of these cases will have a low risk of disease progression (1), meaning that 

treatment is unlikely to be beneficial and that men are more likely to die of causes other than 

their prostate cancer (2-6). However, historically, most men with low-risk prostate cancer 

receive an active treatment of either surgery or radiotherapy (7-15), which frequently leads 

to sexual, urinary, and bowel problems (16-20). Given concerns about overtreatment, active 

surveillance has become an increasingly important option for men with low-risk prostate 

cancer (21). Active surveillance protocols, using serial prostate-specific antigen (PSA) tests, 

digital rectal exams, and periodic biopsies, allow men to avoid treatment and its 

complications if the cancer does not progress. Several large observational studies have 

shown low rates of disease progression and mortality for men on active surveillance (15, 

22-27) and one randomized trial is underway (28). Further, several organizations now 

recommend active surveillance for low-risk prostate cancer (29-31).

Despite the advantages of active surveillance, it continues to be underused for low-risk 

prostate cancer for many reasons, including lack of patient awareness of active surveillance, 

patient anxiety regarding living with untreated cancer, physician anxiety regarding not 

treating the cancer, the societal inclination for aggressively treating all cancers, and financial 

incentives for treating cancer (32-36). Salaried physicians in integrated health care systems 

can offer treatment options that are not influenced by financial incentives. Studying patients 

in these systems can provide a clearer assessment of the patient-related psychological and 

decision-making factors associated with treatment selection. Integrated systems, such as 

Health Maintenance Organizations (HMOs), represent a large and increasing proportion of 

U.S. healthcare delivery (37, 38). In 2007-2008, 74 million Americans were enrolled in a 

group model HMO (39). However, we are not aware of any large-scale studies assessing 

treatment decisions among low-risk prostate cancer patients in these settings. To address this 

gap, we have accrued a prospective cohort of men newly diagnosed with low-risk prostate 

cancer in an HMO setting to comprehensively assess factors associated with treatment 

decision-making for low-risk prostate cancer.

In developing our measures and our research questions, we were guided by Zafar et al.'s (40) 

model of treatment decision-making and quality of life (Figure 1), which postulates the role 

of several demographic, clinical, and decision-making factors in reaching a satisfactory 

treatment decision. We have adapted the model to include events specific to low-risk PCa, in 

order to recognize the impact of disease monitoring, the potential need for subsequent 

treatment decisions, that treatment preferences may change over time, and quality of life 
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outcomes. This model postulates the importance of shared decision making in reaching a 

satisfactory decision, the need to consider the opinions of both patients and physicians, and 

the discordance that can occur between patient and physician treatment preferences. Further, 

the model recognizes that both patient and physician treatment preferences may change over 

time, dependent on changes in disease status, experience with treatments, and previous 

QOL. The measures included in Figure 1, under Baseline Patient Characteristics, Baseline 

Decisional and Psychological Characteristics, and Baseline Treatment Decision Resources, 

include most of the measures that were recommended for inclusion by Zafar's model. These 

will be used, along with subsequent measures of patient preference and physician 

recommendation, in a multivariate model to predict treatment decision(s) and long-term 

quality of life.

Utilizing this model we hypothesized that men's initial preference for active surveillance (vs. 

active treatment) would be associated with demographic and clinical characteristics (i.e., 

older age, lower-risk disease characteristics, more comorbid conditions), and with 

psychological and decisional factors (i.e., lower prostate cancer anxiety, less decisional 

uncertainty, greater prostate cancer knowledge, and the inclination for a shared decision). 

Understanding the factors associated with men's treatment preferences, following a 

physician consultation, provides important information for developing decision support 

strategies during this critical period. Given the unique methodological strengths of the 

prospective, pre-treatment assessment, the large sample in an integrated health system, and 

the comparative effectiveness design, this study addresses critical gaps in our understanding 

of the patient-related factors that contribute to the overtreatment of low-risk PCa.

Materials and Methods

Participants

We enrolled subjects from Kaiser Permanente Northern California (KPNC) from May 2012 

to May 2014. Inclusion criteria were: 1) a new diagnosis of low-risk prostate cancer (defined 

as stage T2a or less, PSA ≤ 10 ng/mL and Gleason ≤ 6); 2) within 30 days of diagnosis 

when staff attempted first phone contact; 3) able to provide informed consent; and 4) 

English speaking. Exclusion criteria were: 1) already started prostate cancer treatment; 2) 

diagnosis via transurethral resection of the prostate, with no subsequent biopsy; and 3) 

physician refusal.

Procedures

We identified new prostate cancer cases by reviewing electronic medical records (EMRs) of 

prostate biopsies and pathology reports (Figure 2), and confirmed that a clinician had 

informed the patient of the diagnosis and that the patient met eligibility criteria. All cases 

were subsequently linked with the KPNC Cancer Registry to remove prevalent cases. We 

notified urologists to give them the option of excluding patients for clinical or psychological 

reasons. We then mailed an invitation letter to eligible men with a return postcard for them 

to decline further contact. We sought to conduct the baseline telephone assessment within 30 

days of the patient being notified of his diagnosis, but called up to 90 days post-notification 

for difficult to reach patients. The baseline assessment required 30-40 minutes and men 
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received a $20 gift card following completion. We are presently conducting two follow-up 

telephone assessments, at 6-months and 24-months following the baseline assessment 

(Figure 1). The study was approved by the Kaiser Foundation Research Institute IRB and the 

Georgetown University IRB.

Measures

Demographic and clinical characteristics—We elicited demographic characteristics 

from participants (Table 1). We abstracted EMR-based clinical information, including 

diagnosis date, PSA level at diagnosis, clinical stage, Gleason score, number and percent of 

positive biopsy cores, and comorbid illnesses. We used the Elixhauser Comorbidity Index 

(41) to calculate a comorbidity score, which is based on the compilation of 30 individual 

health conditions noted in the EMR, from one year pre-diagnosis to 60 days post-diagnosis 

of prostate cancer.

Men's Treatment Preference—We assessed whether men preferred a particular 

treatment option by asking, Have you decided on which treatment or management option 

you will choose? (yes/no), and if ‘yes,’ we asked: What is the treatment or management 

option? We listed each potential option, eliciting a ‘yes’ or ‘no’ for each. These included: a) 

a monitoring strategy such as active surveillance, watchful waiting, or expectant 

management; b) surgery (radical prostatectomy), c) external beam radiation therapy, d) 

brachytherapy (seeds), or e) hormone therapy (no one endorsed hormone therapy). For these 

analyses, we collapsed men preferring surgery or either form of radiation into the ‘active 

treatment’ group. Those who did not yet have a treatment preference were categorized in the 

‘no preference’ group.

Urologist's Treatment Recommendation—We assessed men's self-report of their 

urologist's treatment recommendation, which was classified as: active surveillance, active 

treatment (surgery or radiation therapy), or don't know/no recommendation was made. For 

men who had not yet had an appointment with their urologist (N = 144), we included this 

group as a fourth category in this variable in order to maintain the full sample size for 

analyses. We also assessed men's self-report of their radiation oncologist's treatment 

recommendation, but as only 18.7% had seen a radiation oncologist prior to the baseline 

interview, we do not describe this variable further.

Educational Resources Used for Treatment Decision-Making—We assessed the 

educational resources (Table 2) patients reported using to learn about treatment options and 

whether each resource was helpful (‘not at all,’ ‘somewhat,’ or ‘very helpful’). The number 

of resources used was summed for a total score.

Decisional, Psychological, and Knowledge Variables—We used the SURE Test 

(42), a 4-item version of the Decisional Conflict Scale (43), to measure decisional certainty 

(Cronbach's alpha = 0.71; Table 3). Sample items include: ‘Do you feel sure about the best 

choice for you?’ and, ‘Do you know the risks and benefits of each option?’ Response 

categories are ‘yes’ and ‘no.’ We assessed prostate cancer-related anxiety with five items 

from the Cancer Control Subscale of the Health Worry Scale (Cronbach's alpha = 0.76) (44). 
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Sample items include, ‘I worry about what my doctor will find next’ and ‘I am confident that 

my cancer can be kept under control’ (reverse coded). The 5-point response categories range 

from ‘not at all’ to ‘very much.’ We assessed men's preference for making a shared 

treatment decision with the Degner Control Preference Scale (45). Because only 21 men 

(1.8%) selected either of the two ‘doctor-dependent’ categories, we included only three 

preference categories for decision-making: a shared decision, an independent decision after 

considering the doctor's opinion, and an independent decision.

Based on our previously developed scales, we included 5 items to assess participants’ 

knowledge of the natural history of prostate cancer (e.g., ‘Most men diagnosed with prostate 

cancer die of something other than prostate cancer’), the treatment side effects (e.g., ‘ Loss 

of sexual function is a common side effect of prostate cancer treatment.’), and the treatment 

options for low-risk prostate cancer (‘Men with low-risk prostate cancer can choose to be 

monitored closely by their doctors, rather than receive surgery or radiation.’) (46-48). 

Response choices were ‘true,’ ‘false,’ or ‘don't know,’ with ‘don't know’ scored as incorrect. 

Correct items were summed to form a total score, with a higher score indicating greater 

knowledge. Internal consistency was low (Cronbach's α = .36), most likely due to using only 

5 items to assess multiple aspects of the disease. As we were interested in the relationship of 

the entire scale to the outcome, we did not assess the association of individual items with 

treatment preference. We also assessed men's knowledge of their prostate cancer risk 

category with a single item (‘low,’ ‘intermediate,’ ‘high,’ or ‘don't know’). Responses of 

‘low-risk’ were counted as correct. Finally, we assessed men's understanding of numerical 

concepts (numeracy) concerning disease risk using two multiple choice items (49) on 

percentages and fractions (e.g., ‘Which of the following numbers represent the biggest risk 

of getting a disease?’ Response options include: ‘1 in 100,’ ‘1 in 1000,’ or ‘1 in 10.’). The 

total score ranged from 0 (neither correct) to 2 (both correct).

Statistical Analysis—We assessed differences between the three treatment preference 

groups (active surveillance, active treatment, or no preference) across demographic and 

clinical characteristics using two-sided chi square (χ2) tests and ANOVAs (Table 1). Further, 

we assessed group differences on the educational resources used (Table 2), as well as on 

decision-making, psychological, and knowledge variables (Table 3). We conducted two 

multinomial logistic regression models (Table 4), with treatment preference as the outcome, 

to evaluate 1) the associations of demographics, clinical variables, and urologist's treatment 

recommendation with treatment preference, and 2) whether educational resources, 

knowledge, decisional, and psychological factors were independently associated with 

treatment preference (active surveillance vs. active treatment, and no preference vs. active 

treatment), controlling for the demographic, clinical, and urologist's treatment 

recommendation variables. We included all demographic and clinical variables that had a 

bivariate association (p< 0.10) with treatment preference; race, Elixhauser Index, and 

baseline PSA were also included. For each of the continuous variables, we reported ORs and 

95% CIs for a one standard deviation increase. Group differences were evaluated using Wald 

tests from the multinomial logistic regression models (p≤0.05).

Using continuous measures of the psychological and decisional predictors, after adjusting 

for demographic and clinical variables, we have 80% power to detect true ORs of 1.26 (or 
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0.79 for inverse associations) at a significance level of 0.05, for one standard deviation 

increase in the continuous predictors for the active surveillance vs. active treatment 

comparison, and for the no preference vs. active treatment comparison. SAS version 9.3 was 

used for all analyses.

Results

Participation rate

Of 1644 eligible men, 1140 (69.3%) agreed to participate (Figure 2). Compared to those 

who declined/could not be reached, participants were more likely to be white (p< 0.0001). 

There were no significant differences on age, ethnicity, comorbidities, PSA, or Gleason 

score (data not shown).

Baseline characteristics

Demographic and clinical characteristics are presented in Table 1, with the overall statistical 

comparison and comparisons between treatment preferences: active treatment (N = 353, 

30.9%), active surveillance (N = 448, 39.3%), and no preference (N = 339; 29.7%). Thus, 

over two-thirds (70.2%) had a treatment preference by the baseline interview, which was 

conducted a median of 24 days post-diagnosis (interquartile range = 13). Among the active 

treatment group, 57% (n = 202) preferred surgery, 20.5% (n = 72) preferred external beam 

radiation, and 22.5% (n = 79) preferred brachytherapy.

In bivariate analyses (Table 1), compared to men preferring active treatment, those 

preferring active surveillance were older, were less likely to have a first-degree relative with 

prostate cancer, were interviewed further from the time of diagnosis, had fewer positive 

cores, and were less likely to have discussed treatment with a urologist or with a radiation 

oncologist. Compared to men preferring active treatment, men in the no preference group 

were older, less likely to be Hispanic, more educated, more likely to be employed, were less 

likely to have a first-degree relative with prostate cancer, had fewer positive cores, and were 

less likely to have discussed treatment with a urologist or a radiation oncologist. There were 

133 men (11.7%) who reported not yet having discussed treatment with a physician by the 

baseline assessment (data not shown).

Use of Educational Resources (Table 2)

Compared to men preferring active treatment, both the active surveillance and no preference 

groups were less likely to have used the ‘face-to-face’ educational resources—attending the 

KPNC educational class, talking to a nurse, getting a second opinion from a doctor, and 

talking with other prostate cancer patients. We found no group differences on using booklets, 

DVDs, or the Internet. Overall, the most frequently used resources included the Internet 

(71.5%), booklets (64%), and talking with other prostate cancer patients (52.9%). The 

majority of users reported that all resources were ‘very helpful.’ Based on the total number 

of resources used, the active treatment group used significantly more resources than either of 

the other two groups (Table 2).
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Knowledge, psychological, and decisional factors (Table 3)

Compared to men preferring active treatment, the active surveillance group had greater 

prostate cancer knowledge and was more likely to correctly report having low-risk prostate 

cancer. Both the active surveillance and no preference groups had greater decisional 

uncertainty, greater prostate-specific anxiety, and a greater preference for shared decision-

making, compared to active treatment. There were no group differences on the numeracy 

items, and almost one-half of each group responded correctly to both numeracy items.

Modeling treatment preference (Table 4)

In Model 1 of the multinomial logistic regression analysis, with demographics, clinical 

factors, and urologist's treatment recommendation as covariates, we found that men 

expressing a preference for active surveillance (vs. active treatment, reference group) were 

older (OR=1.49, CI 1.02 - 2.19), more educated (OR=1.71, CI 1.02 - 2.87), had fewer 

positive cores (OR=0.73, CI 0.66 - 0.81), were less likely to have a first-degree relative with 

prostate cancer (OR=0.61, CI 0.42 - 0.88), were more likely to have received a 

recommendation for AS (OR=20.02, CI 10.36 - 38.7) and were less likely to have received a 

recommendation for AT (OR=0.43, CI 0.29 - 0.66). Next, men in the no preference group 

(vs. active treatment, reference group), were more educated (OR 2.29, CI 1.38 - 3.8), were 

less likely to have a first-degree relative with prostate cancer (OR=0.55, CI 0.38 - 0.78). 

Further, compared to those who had not received any treatment recommendation, men with 

no preference were more likely to have received a recommendation for AS (OR=3.15, CI 1.5 

- 6.61) and less likely to have received a recommendation for AT (OR=0.64, CI 0.45 - 0.93),

In Model 2, in which we added the resources, psychological, and decisional variables, the 

associations between demographic and clinical factors with treatment preferences were 

virtually unchanged, with the exception that the association with urologist's treatment 

recommendation was slightly attenuated (although still significant). We found that men 

preferring active surveillance (vs. active treatment) reported using fewer resources for 

decision-making (OR=0.39, CI 0.21 - 0.71), were less certain about their treatment 

preference (OR=0.57, CI 0.41 - 0.8), had greater PCa-related anxiety (OR=1.22, CI 1.003 - 

1.48), and were more likely to prefer to make a shared treatment decision (OR=2.34, CI 1.37 

- 3.99), but also had greater prostate cancer knowledge (OR=1.77, CI 1.43 - 2.18) and 

greater awareness of having a low-risk cancer (OR=3.97, CI 1.96 - 8.06). Comparing the no 

preference group to the active treatment group, the no preference group was less certain 

about their treatment preference (OR=0.13, CI 0.09 - 0.17), preferred to make a shared 

treatment decision (OR=3.09, CI 1.73 - 5.52), and had greater prostate cancer knowledge 

(OR=1.63, CI 1.28 - 2.06).

Discussion

Men with low-risk prostate cancer face the decision of immediate active treatment vs active 

surveillance, which includes the option to select curative treatment at a later time. The 

prostate cancer mortality risk is low with either option. Active treatments are frequently 

associated with complications that adversely affect quality of life, but men are often 

uncomfortable with forgoing immediate treatment. Given these tradeoffs, the treatment 
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decision is very sensitive to patient preferences. We are conducting a prospective study to 

better understand men's decision-making processes for managing low-risk prostate cancer. 

We found that over two-thirds of men already had a treatment preference by the baseline 

interview, which occurred in a median of 24-days post-diagnosis. These are rapid decisions, 

given the indolent nature of the cancer. The proportion of men preferring active surveillance 

(39.3%) is somewhat greater than in previous reports (8, 12, 15), although our findings are 

more consistent with recent reports of apparently increasing rates of active surveillance (28, 

50-53).

We found that men preferring active surveillance (vs. active treatment) were older, had fewer 

positive cores, were less likely to have a first degree relative with prostate cancer, and were 

more likely to understand that their prostate cancer was low-risk. This suggests that, 

following a physician consultation about treatment, these men interpreted the clinical 

information to suggest that their cancer was unlikely to require immediate treatment. As has 

been found in prior studies (34, 54), physician treatment recommendation was significantly 

associated with men's treatment preferences. In addition, prior studies have shown that 

physician specialty plays a role in patients’ treatment preferences (34, 55, 56). Due to the 

low percentage of men who had consulted with physicians other than urologists at this early 

point in the decision process, we were unable to investigate the association of physician 

specialty with treatment preference in the current study.

Importantly, after controlling for the urologist's recommendation and the clinical and 

demographic variables, we found that decisional and psychological factors were 

independently associated with men's initial treatment preferences. Compared to the active 

treatment group, the active surveillance group was more knowledgeable about prostate 

cancer and had more education, but used fewer resources to learn about treatment options, 

and preferred a shared decision over an independent treatment decision. These results 

suggest an opportunity to support active surveillance decisions through more physician 

engagement and by providing educational resources to patients. Contrary to our prediction, 

men preferring active surveillance (vs. active treatment) reported more prostate cancer-

related anxiety and less certainty about their treatment preference. As we cannot determine 

causality from the available data, further research will be necessary to ascertain whether the 

active surveillance group's greater anxiety and uncertainty triggered their treatment 

preference, or whether it was a result of their treatment preference. Also, we speculate that a 

preference for active treatment may serve to reduce men's anxiety and uncertainty, as this is 

the more familiar and perhaps more understood choice. Further, the anxiety finding may be 

due to the fact that 4 of the 5 items on the Health Worry scale concern anxiety regarding 

disease monitoring and disease progression, which may be more salient for men considering 

AS than for those considering AT. Although some studies report that men recall that the 

active surveillance decision was not difficult (57, 58), our data present a somewhat different 

picture.

Regarding men preferring an active treatment, they may perceive the treatment decision as 

more straightforward. Alternatively, they may not be fully considering the decision, making 

this group an appropriate target for early decision support, to communicate that the treatment 

decision is not urgent (59). Men who did not yet have a treatment preference appeared more 
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similar to the active surveillance group in terms of education, family history, knowledge of 

cancer, uncertainty about their decision, and preference for making a shared decision.

Regardless of treatment preference, the most frequently reported educational resources used 

were printed booklets and the Internet (60). These resources are likely the easiest to access 

and the most familiar to patients. However, it was the in-person resources of a second 

opinion with a doctor and the KPNC class that were more likely to be rated as ‘very’ helpful. 

Notably, men preferring active treatment were significantly more likely to utilize resources 

overall, especially the face-to-face resources, including the class, discussions with nurses, 

doctors, and other prostate cancer patients. We cannot tell whether different resources 

provided different treatment messages, or whether men with different treatment inclinations 

sought different resources. These are important areas for further study.

The study limitations include the under-representation of non-white participants in the 

sample, although race was not associated with treatment preference. Secondly, although the 

knowledge scale was associated with treatment preference, it had low internal consistency. A 

more comprehensive scale with greater internal consistency might provide a more nuanced 

interpretation of the relationship between knowledge and treatment preferences. Finally, 

men's initial treatment preferences may change, particularly among those selecting active 

surveillance, as they have the option of selecting active treatment later. Despite these 

limitations, this study contributes to an understanding of the factors that play a role in men's 

early treatment decision-making. This period is a crucial point for ultimately providing 

decision support, as this is when men are gathering information, forming their views about 

treatment, and using educational resources.

Strengths of this study include using the electronic medical records of an integrated health 

care system to rapidly identify and contact a large patient sample shortly following 

diagnosis. Integrated health systems are growing in the U.S., making this an increasingly 

important clinical setting to study, as it facilitates assessments of treatment decision-making 

in the absence of physicians’ financial incentives. Another strength is assessing factors 

associated with men's initial treatment preferences, which provides important information 

for developing decision support tools for assisting men in making informed treatment 

decisions. Finally, although several smaller studies have assessed treatment decisions among 

men choosing active surveillance, our study's novel comparative effectiveness framework 

has implications for improving decision-making and quality of life for all treatment 

modalities.

In sum, although a substantial proportion of men preferred active surveillance during the 

early stages of decision-making, this was associated with increased anxiety and uncertainty 

compared to men who preferred active treatment, suggesting that this is not an easy choice. 

Increasing the appropriate use of active surveillance among men with low-risk prostate 

cancer may require that men receive additional reassurance and information almost 

immediately post-diagnosis, while the decision-making is ongoing. Our future studies will 

address the predictors of the final treatment decision, of remaining on active surveillance, 

and the long-term quality of life associated with the treatment decision. We plan to use this 

information to develop decision support strategies to help men understand all management 

Taylor et al. Page 9

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



options, reduce the anxiety associated with the decision, and ultimately, address the 

overtreatment of low-risk prostate cancer. Existing prostate cancer treatment decision tools 

do not specifically address issues relevant to low-risk prostate cancer, and none have found 

an impact on the treatment decision, suggesting that additional work is needed in this area 

(61).
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Figure 1. 
Treatment Decision Making and Quality of Life Among Men with Low-Risk Prostate 

Cancer
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Figure 2. 
Study Flow Chart
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Table 1

Associations of Demographic and Clinical Characteristics with Treatment Preference

Variable Categories All (n=1140) Active 
Treatment 
(AT) (n=353, 
31%)

Active 
Surveillance 
(AS) (n=448, 
39%)

No 
Preference 
(NP) (n=339, 
30%)

Significance
AS / AT / NPa

AS and ATb

AT and NPc

AS and NPd

Age at Diagnosis
Mean (SD)

continuous 61.46 (7.3) 60.06 (7.7) 62.6 (7) 61.42 (7) <.0001a

<.0001b

0.015c

0.019d

Age at Diagnosis
(N, %)

< 60 450 (39.5) 166 (47) 147 (32.8) 137 (40.4) 0.0002a

60-69 566 (49.6) 159 (45) 236 (52.7) 171 (50.4) <.0001b

0.214c

70+ 124 (10.9) 28 (7.9) 65 (14.5) 31 (9.1) 0.020d

Race
(N, %)

White 924 (81.1) 284 (80.5) 371 (82.8) 269 (79.4) 0.218a

Black 140 (12.3) 49 (13.9) 43 (9.6) 48 (14.2) 0.112b

0.892c

Other 76 (6.7) 20 (5.7) 34 (7.6) 22 (6.5) 0.130d

Ethnicity
(N, %)

Hispanic 123 (10.9) 47 (13.4) 48 (10.8) 28 (8.3) 0.093a

0.264b

0.029c

0.228d

Marital Status
(N, %)

Married 927 (81.4) 297 (84.1) 358 (80.1) 272 (80.2) 0.279a

0.140b

0.180c

0.959d

Education
(N, %)

≤ High School 219 (19.3) 83 (23.5) 87 (19.6) 49 (14.5) 0.004a

1-3 Yrs College 357 (31.4) 117 (33.1) 144 (32.4) 96 (28.4) 0.102b

4 Year College 266 (23.4) 83 (23.5) 94 (21.1) 89 (26.3) 0.001c

≥ Grad School 294 (25.9) 70 (19.8) 120 (27) 104 (30.8) 0.072d

Employment
(N, %)

Employed 675 (59.7) 200 (56.7) 255 (58.1) 220 (65.1) 0.052a

0.686b

0.023c

0.047d

Income
(N, %)

</= to $75,000 377 (35.6) 127 (37.9) 151 (36.6) 99 (31.8) 0.289a

$75,001-125,000 356 (33.6) 104 (31) 146 (35.4) 106 (34.1) 0.435b

0.270c
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Variable Categories All (n=1140) Active 
Treatment 
(AT) (n=353, 
31%)

Active 
Surveillance 
(AS) (n=448, 
39%)

No 
Preference 
(NP) (n=339, 
30%)

Significance
AS / AT / NPa

AS and ATb

AT and NPc

AS and NPd

$125,001+ 326 (30.8) 104 (31) 116 (28.1) 106 (34.1) 0.191d

Days from diagnosis to 
Baseline Survey
(Mean, SD)
Median

continuous 28.84 (14.8) 28.25 (13.9) 30.58 (15.9) 27.16 (14.0) 0.004a

0.031b

0.301c

24 24 25.5 23 0.002d

PSA at Baseline
(N, %)

<= 4 126 (11.1) 46 (13) 38 (8.5) 42 (12.4) 0.130a

4.1 to 7.9 832 (73) 247 (70) 345 (77) 240 (70.8) 0.050b

0.963c

8.0 to 10.0 182 (16) 60 (17) 65 (14.5) 57 (16.8) 0.102d

Gleason at Baseline
(N, %)

<= 5 5 (0.4) 0 (0) 4 (0.9) 1 (0.3) 0.147a

6 1135 (99.6) 353 (100) 444 (99.1) 338 (99.7) 0.075b

0.307c

0.296d

Number of positive cores
Mean (SD)

continuous 2.67 (2.13) 3.39 (2.57) 1.93 (1.38) 2.91 (2.13) <.0001a

<.0001b

0.007c

<.0001d

Elixhauser Index
(N, %)

0 384 (33.7) 125 (35.4) 148 (33) 111 (32.7) 0.206a

1 314 (27.5) 91 (25.8) 123 (27.5) 100 (29.5) 0.628b

2 185 (16.2) 57 (16.1) 63 (14.1) 65 (19.2) 0.318c

3+ 257 (22.5) 80 (22.7) 114 (25.4) 63 (18.6) 0.059d

Treatment Discussion with 
Urologist
(N, %)

Yes 997 (87.5) 343 (97.2) 410 (91.5) 244 (72) <.0001a

0.0008b

<.0001c

<.0001d

Treatment Discussion with 
Radiation Oncologist
(N, %)

Yes 213 (18.7) 105 (29.8) 44 (9.8) 64 (18.9) <.0001a

<.0001b

0.001c

0.0003d

Treatment Discussion with 
primary care physician (N, %)

Yes 108 (9.5) 39 (11) 44 (9.8) 25 (7.4) 0.244a

0.572b

0.095c

0.229d
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Variable Categories All (n=1140) Active 
Treatment 
(AT) (n=353, 
31%)

Active 
Surveillance 
(AS) (n=448, 
39%)

No 
Preference 
(NP) (n=339, 
30%)

Significance
AS / AT / NPa

AS and ATb

AT and NPc

AS and NPd

Treatment Recommendation 

from Urologist
*
 (N, %)

No rec/Pt Decide 469 (47.1) 181 (52.8) 148 (36.2) 140 (57.4) <.0001a

AS 253 (25.4) 11 (3.2) 214 (52.3) 28 (11.5) <.0001b

AT 274 (27.5) 151 (44) 47 (11.5) 76 (31.1) <.0001c

Missing (did not 
see urologist)

144 10 39 95 <.0001d

First Degree Relative with 
prostate cancer
(N, %)

Yes 332 (29.1) 130 (36.8) 114 (25.4) 88 (26) 0.001a

0.001b

0.002c

0.871d

Prior Cancer
(N, %)

Yes 80 (7) 31 (8.8) 28 (6.3) 21 (6.2) 0.295a

0.173b

0.197c

0.975d

*
We have not presented the treatment recommendations given by radiation oncologists given that only a small percentage of participants (18.7%) 

had seen a radiation oncologist prior to the baseline assessment.
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Table 2

Associations of Educational Resources Used for Treatment Decisions with Treatment Preference

Variable
Have you...

Categories All (n=1140) Active 
Treatment 
(AT) 
(n=353, 
31%)

Active 
Surveillance 
(AS) (n=448, 
39%)

No 
Preference 
(NP) 
(n=339, 
30%)

Significance
AS / AT /NP a

AS and AT b

AT and NP c

AS and NP d

Attended a KPNC class about 
prostate cancer treatment?
(N, %)

Yes 228 (20.2) 102 (29) 53 (12) 73 (21.7) <.0001 a

<.0001 b

0.029 c

0.0003 d

*
If YES: How helpful was it?

(N, %)

Not at all/somewhat 39 (17.1) 16 (15.7) 10 (18.9) 13 (17.8) 0.867 a

0.615 b

Very 189 (82.9) 86 (84.3) 43 (81.1) 60 (82.2) 0.710 c

0.879 d

Had an additional discussion with 
a nurse?
N, %

Yes 94 (8.3) 43 (12.3) 31 (7) 20 (6) 0.005 a

0.013 b

0.004 c

0.543 d

*
If YES: How helpful was it?

(N, %)

Not at all/somewhat 28 (29.8) 11 (25.6) 10 (32.3) 7 (35) 0.700 a

0.530 b

Very 66 (70.2) 32 (74.4) 21 (67.7) 13 (65) 0.441 c

0.839 d

Received a second opinion from a 
doctor?
N, %

Yes 241 (21.4) 107 (30.5) 72 (16.4) 62 (18.5) <.0001 a

<.0001 b

0.0003 c

0.446 d

*
If YES: How helpful was it?

(N, %)

Not at all/somewhat 35 (14.6) 15 (14) 11 (15.5) 9 (14.5) 0.963 a

0.785b

Very 205 (85.4) 92 (86) 60 (84.5) 53 (85.5) 0.929 c

0.875 d

Had discussion(s) with prostate 
cancer patients who have been 
treated?
N, %

Yes 596 (52.9) 222 (63.1) 214 (48.7) 160 (47.6) <.0001 a

<.0001 b

<.0001 c

0.756 d

*
If YES: How helpful was it?

Not at all/somewhat 209 (35.1) 58 (26.2) 88 (41.1) 63 (39.4) 0.002 a

0.001 b
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Variable
Have you...

Categories All (n=1140) Active 
Treatment 
(AT) 
(n=353, 
31%)

Active 
Surveillance 
(AS) (n=448, 
39%)

No 
Preference 
(NP) 
(n=339, 
30%)

Significance
AS / AT /NP a

AS and AT b

AT and NP c

AS and NP d

(N, %)

Very 386 (64.9) 163 (73.8) 126 (58.9) 97 (60.6) 0.007 c

0.733 d

Read any booklets about prostate 
cancer treatment?
N, %

Yes 721 (64) 231 (65.6) 281 (64) 209 (62.2) 0.646 a

0.636 b

0.350 c

0.605 d

*
If YES: How helpful was it?

(N, %)

Not at all/somewhat 235 (32.7) 63 (27.4) 104 (37.1) 68 (32.5) 0.065 a

0.020 b

Very 484 (67.3) 167 (72.6) 176 (62.9) 141 (67.5) 0.239 c

0.291 d

Watched any DVDs or videos 
about prostate cancer treatment?
(N, %)

Yes 201 (17.8) 66 (18.7) 76 (17.3) 59 (17.6) 0.870 a

0.614 b

0.699 c

0.928 d

*
lf YES: How helpful was it?

(N, %)

Not at all/somewhat 56 (27.9) 28 (42.4) 14 (18.4) 14 (23.7) 0.004 a

0.002 b

Very 145 (72.1) 38 (57.6) 62 (81.6) 45 (76.3) 0.027 c

0.451 d

Visited any websites about 
prostate cancer treatment?
(N, %)

Yes 806 (71.5) 256 (72.5) 312 (71.2) 238 (70.6) 0.851 a

0.689 b

0.581 c

0.853 d

*
If YES: How helpful was it?

(N, %)

Not at all/somewhat 310 (38.5) 100 (39.1) 106 (34) 104 (43.7) 0.066 a

0.210 b

Very 496 (61.5) 156 (60.9) 206 (66) 134 (56.3) 0.296 c

0.020 d

Total number of educational 
resources used
(N, %)

0/1 251 (22.2) 49 (13.9) 115 (26.1) 87 (25.7) <.0001a

2 318 (28.1) 90 (25.5) 136 (30.9) 92 (27.2) <.0001b

3 304 (26.9) 102 (28.9) 110 (25) 92 (27.2) <.0001c

4+ 258 (22.8) 112 (31.7) 79 (18) 67 (19.8) 0.655d
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*
Percentages may not add up to 100 due to missing values
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Table 3

Associations of Psychological and Decision-Making Variables with Treatment Preference

Variable Categories All (n=1140) Active 
Treatment 
(AT) 
(n=353, 
31%)

Active 
Surveillance 
(AS) (n=448, 
39%)

No 
Preference 
(NP) 
(n=339, 
30%)

Significance
AS/ AT/NP a

AS and AT b

AT and NP c

AS and NP d

Knowledge Scale
Mean (SD)
(higher = more knowledge)

continuous 3.51 (0.84) 3.39 (0.84) 3.61 (0.81) 3.49 (0.86) 0.001 a

0.0002 b

0.123 c

0.048 d

SURE scale: Certainty of 
treatment preference
(higher = more certain)
Mean (SD)

continuous 3.17 (1.18) 3.76 (0.63) 3.54 (0.87) 2.07 (1.23) <.0001 a

<.0001 b

<.0001 c

<.0001 d

Health Worry Scale: 
Prostate-related anxiety
(higher = more anxious)
Mean (SD)

continuous 10.62 (4.44) 10.17 (4.4) 10.77 (4.39) 10.91(4.52) 0.060 a

0.054 b

0.029 c

0.663 d

Degner Control Preference 
Scale (N, %)

Prefers shared decision 243 (21.7) 37 (10.5) 115 (26.3) 91 (27.6) <.0001 a

Prefers to make decision 
after considering doctor's 
opinion

718 (64.2) 237 (67.5) 262 (60) 219 (66.4) <.0001 b

<.0001 c

Prefers to make an 
independent decision

157 (14) 77 (21.9) 60 (13.7) 20 (6.1) 0.003 d

Aware of low risk status
(N, %)

Incorrect/don't know 117 (10.4) 52 (14.9) 25 (5.7) 40 (12) <.0001 a

<.0001 b

Correct (low risk) 1004 (89.6) 296 (85.1) 416 (94.3) 292 (88) 0.270 c

0.002 d

Numeracy
(N, %)

0 correct 221 (20.5) 63 (18.3) 90 (21.5) 68 (21.4) 0.409 a

1 correct 337 (31.2) 119 (34.6) 129 (30.9) 89 (28) 0.409 b

0.173 c

2 correct 522 (48.3) 162 (47.1) 199 (47.6) 161 (50.6) 0.659 d

* Percentages may not add up to 100 due to missing values
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