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Abstract

Purpose—We evaluated whether prostate cancer patients receiving “Best Care” according to a 

set of five nationally endorsed quality measures had decreased treatment related morbidity and 

improved cancer control.

Methods—In this retrospective cohort study, we included 38,055 men from the Surveillance 

Epidemiology and End Results–Medicare database treated for localized prostate cancer between 

2004 and 2010. For each patient, we determined whether he received “Best Care”, defined as care 

adherent to all applicable measures. We measured associations of “Best Care” with need for 

interventions addressing treatment related morbidity and with need for secondary cancer therapy 

using Cox proportional hazards models.

Results—Only 3,412 men (9.0%) received “Best Care”. Five years after treatment, these men 

had a similar likelihood as men who did not receive “Best Care” to undergo procedures for urinary 

morbidity (e.g., 10.7% vs. 12.9%, p=0.338, for the subset of men who underwent prostatectomy) 

and secondary cancer therapy (e.g., 40.9% vs. 37.3%, p=0.522, for the subset of men who 

underwent prostatectomy for high-risk prostate cancer). However, they were more likely to have a 

procedure for sexual morbidity (e.g., 17.3% vs. 10.8%, p<0.001, for men who underwent 

prostatectomy). Similar trends were observed among men treated with radiotherapy.

Conclusions—Overall, men receiving “Best Care” did not fare better with regards to treatment 

related morbidity and cancer control. Collectively, our findings suggest that the current process of 

care measures are not tightly linked to outcomes and that further research is needed to identify 

better measures that are meaningful and important to patients.

Disclaimer: The views expressed in this article do not necessarily reflect the views of the Department of Veterans Affairs or the 
United States Government.
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Introduction

Given the aging population in the United States, the prevalence and costs for prostate cancer 

care are expected to rise more than 35% during this decade.1 Thus, it is highly important to 

provide efficient and high-quality prostate cancer care. To assess the quality of prostate 

cancer care, a group at RAND recommended a set of quality measures in 2000.2 These 

recommendations were primarily based on expert consensus and a review of the available 

evidence base. Subsequently, several of these measures have been endorsed by the National 

Quality Forum (NQF) and the Physician Consortium for Quality Improvement and a few 

have been incorporated into the Centers for Medicare and Medicaid Services Physician 

Quality Reporting system.3–5

Despite the development of these measures more than a decade ago, it is not known whether 

“Best Care” according to these measures is associated with outcomes that are important and 

meaningful for patients. On the one hand, it is conceivable that patients who receive “Best 

Care” have better outcomes, as they receive what is currently considered the highest quality 

of care. On the other hand, the quality measures assess structure and processes of care and 

the extent to which they are tightly linked to outcomes such as treatment-related morbidity 

and cancer control remains uncertain.

For this reason, we examined whether patients who received the “Best Care” — defined as 

care according to all applicable measures out of a set of 5 nationally endorsed structure and 

process of care measures — have decreased treatment-related morbidity and improved 

cancer control compared to those not receiving “Best Care”.

Methods

Study population

We identified all men with newly diagnosed localized prostate cancer between 2004 and 

2009 within the Surveillance, Epidemiology, and End Results (SEER) – Medicare linked 

database. Using standard criteria, we limited our study to men 66 years of age and older in 

the fee-for-service program eligible for Parts A and B of Medicare for at least 12 months 

before and after prostate cancer diagnosis. Because the quality measures only apply to men 

treated with radical prostatectomy or radiotherapy,3,4 we only included men who received 

these treatments. Finally, we excluded patients who could not be assigned a D’Amico 

prostate cancer risk category (n=5,135) or who had missing information on quality measure 

adherence for other reasons (e.g., inability to assign a treating provider, n=4,316). Using 

these criteria, our study population consisted of 38,055 patients who were followed through 

December 31, 2010.
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Defining “Best Care”

As previously described,6 we used the following five nationally endorsed measures to assess 

quality of care:4,7 (1) was the patient seen by both a urologist and a radiation oncologist 

between diagnosis and treatment, (2) for patients with low-risk8 cancer, was a non-indicated 

bone scan avoided, (3) for patients with high-risk8 cancer undergoing radiotherapy, was 

adjuvant androgen deprivation therapy administered, (4) was the patient treated by a high 

volume (upper tertile) provider, and (5) did the patient have at least two follow-up visits 

within one year after treatment with his treating surgeon or radiation oncologist.

Using an “all-or-none” approach,9,10 we categorized a patient as receiving “Best Care”, if all 

the applicable quality measures were successfully met. Patients who had one or more 

applicable quality measures not met were categorized as not receiving “Best Care”.

Prostate cancer outcomes

As previously described,11,12 we used well defined algorithms to evaluate (1) treatment-

related morbidity (categorized as urinary, sexual, or gastrointestinal) and (2) receipt of 

secondary cancer therapy. Treatment-related morbidity was defined as morbidity requiring 

an intervention (e.g., dilation of urethral stricture, procedure to treat incontinence, 

intracavernosal injections, penile prosthesis implantation, colonoscopy with biopsy or 

resection, etc.),11 because diagnosis codes alone lack specificity.13 Patients with claims 

indicating pre-existing urinary (e.g., incontinence, strictures), sexual (e.g., erectile 

dysfunction), or gastrointestinal (eg., hematochezia, fistulae) morbidity in the year prior to 

their prostate cancer diagnosis were excluded from analysis of the index morbidity to avoid 

misclassification of pre-existing conditions.12

Using established methods, we defined receipt of secondary cancer therapy as follows: (1) 

for patients undergoing primary surgical treatment, receipt of either radiotherapy or 

hormonal therapy after radical prostatectomy;14 (2) for patients undergoing radiotherapy 

without concurrent androgen deprivation therapy, receipt of androgen deprivation therapy 6 

or more months after completion of radiotherapy; (3) for patients undergoing radiotherapy 

with concurrent androgen deprivation therapy, receipt of androgen deprivation therapy 36 or 

more months after completion of radiotherapy.12

Statistical analyses

We first compared patient and regional (from the Area Resource File) characteristics 

between men who did and did not receive “Best Care” using chi-squared tests. Next, we 

evaluated risk for treatment-related morbidity and secondary cancer therapy. We modeled 

these time-dependent outcomes with Cox proportional hazards models. For each patient, we 

used an indicator of whether or not he had received “Best Care”. We then adjusted these 

models for all patient and regional covariates noted in Table 1 and used Huber/White 

sandwich estimators of variance to account for heteroscedasticity. These models were then 

back-transformed to calculate the adjusted risk for treatment-related morbidity at 5 years, 

comparing patients who did to those who did not receive “Best Care”.
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Because time to treatment-related morbidity and to secondary cancer therapy depends on the 

primary treatment received, we fitted three separate models for each outcome: (1) only 

including prostatectomy patients, (2) only including patients receiving radiotherapy without 

concurrent androgen-deprivation therapy, and (3) only including patients receiving 

radiotherapy with concurrent androgen-deprivation therapy. These models were then further 

sub-stratified by type of prostatectomy (open or minimally invasive) or type of radiotherapy 

(external-beam, intensity-modulated, or brachytherapy with or without external radiotherapy 

boost).15 In order to evaluate need for secondary cancer therapy according to prostate cancer 

risk, we fitted separate models including only low-risk or high-risk patients (according to the 

D’Amico risk classification8).

We performed all analyses using Stata (Version 12SE) and SAS (Version 9.3) and 

considered p≤0.05 as statistically significant. The University of Michigan Medical School 

Institutional Review Board exempted this study from review.

Results

Overall, only 3,412 men (9.0%) received “Best Care”. Those receiving “Best Care” were 

more likely to be older and to have intermediate-risk disease (Table 1). Patients receiving 

“Best Care” were more likely to live in a census tract with a higher proportion of college 

educated adults and with a higher median household income (Table 1). In addition, these 

patients were more likely to live in a region with higher urologist density. Finally, the 

distribution of treatments differed by receipt of “Best Care”. Specifically, as the quality 

measures value close collaboration between urologists and radiation oncologists, 

brachytherapy was significantly more common among men receiving “Best Care” (Table 1).

When evaluating the association between receipt of “Best Care” and treatment-related 

morbidity, our findings were mixed. “Best care” was not associated with the risk of 

requiring an intervention for urinary morbidity (Figure 1A). However, prostatectomy 

patients receiving “Best Care” were more likely to receive an intervention for treatment of 

sexual morbidity (17.3% vs. 10.8%, p<0.001, Figure 1B), while among men undergoing 

radiotherapy without concurrent androgen-deprivation therapy, “Best Care” was associated 

with a lower risk for gastrointestinal morbidity (18.1% vs. 22.2%, p=0.003, Figure 1C).

For most men, “Best Care” was not associated with a significantly lower risk of requiring 

secondary cancer therapy (Figure 2). For example, among high-risk patients undergoing 

radiotherapy with adjuvant androgen deprivation, 14.0% of those receiving “Best Care” 

underwent a secondary cancer therapy compared to 16.6% of those not receiving “Best 

Care” (p=0.301). One notable exception to this were men undergoing prostatectomy for low-

risk cancer. In this subgroup, none of the men receiving “Best Care” required secondary 

cancer therapy, while a small proportion of men not receiving “Best Care” (3.6%) did 

require such an intervention at 5 years (p<0.001, Figure 2B).

Discussion

We evaluated whether patients receiving “Best Care” according to a set of nationally 

endorsed quality measures have better outcomes than those not receiving “Best Care”. We 
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found that only a minority of patients (9.0%) received “Best Care”, defined as care adherent 

to all applicable quality measures. Men receiving “Best Care” were older, more likely to 

harbor intermediate-risk disease, and tended to be of higher socioeconomic status. When 

examining the association between receipt of “Best Care” and outcomes, our findings were 

mixed. “Best Care” was associated with a decreased risk for gastrointestinal morbidity 

among radiotherapy patients not receiving concurrent androgen-deprivation therapy and 

with a slightly decreased risk for secondary cancer therapy among prostatectomy patients 

with low-risk cancer. However, for most patient groups and outcomes, “Best Care” was not 

associated with better outcomes.

While some may feel that the quality measures evaluated in this study represent a low bar 

and are easy to achieve, the fact that only nine percent of patients received “Best Care” 

underlines how difficult it can be to consistently adhere to recommended processes of care. 

For each patient, there may be multiple factors at multiple levels potentially deterring from 

receipt of “Best Care”. For example, patients with low-risk cancer may have a high-level of 

anxiety and demand a bone scan to rule out metastatic disease. At the physician-level, not all 

providers may be aware of current guideline recommendations. At the clinic or facility level, 

it may be difficult to effectively coordinate care between urologists and radiation 

oncologists if these physicians practice in different locations or not within the same 

integrated delivery system. Thus, efforts to increase the number of patients receiving “Best 

Care” will likely require multi-level interventions.16

However, prior to implementing multi-level quality improvement efforts, it appears to be 

worthwhile to consider how relevant the current quality measures are for outcomes that are 

meaningful and important for patients. This is the first study to assess whether individual 

patients receiving “Best Care” according to nationally endorsed measures have better 

outcomes. In a prior study, we assessed healthcare system performance on these measures 

and found that patients treated in healthcare systems with higher performance do not 

necessarily have better outcomes.11 We now expand on these findings by evaluating 

whether individual patients who received the “Best Care” actually fared better with regards 

to treatment related morbidity and cancer control. In the current study, we do not find any 

consistent associations between “Best Care” and outcomes, which is in line with our 

previous findings at the healthcare system level.

There are several potential reasons for these findings. First, the quality measures used in this 

study are primarily process measures of care that do not necessarily have to be tightly linked 

to the outcomes evaluated. For example, whether a patient is counseled by both a radiation 

oncologist and a urologist may not make a difference in his cancer control or treatment-

related morbidity. Second, the outcomes that could be evaluated in this study were limited, 

given the nature of claims data. It is entirely possible, that receipt of “Best Care” does matter 

for other outcomes which are important for patients but could not be evaluated in the current 

study. For instance, thorough pre-treatment counseling and post-treatment follow-up may 

increase satisfaction with treatment and decrease regret of treatment choice.17

It is noteworthy that men with prostate cancer receiving “Best Care” were of higher 

socioeconomic status. This is in line with previous reports indicating that access to high-
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quality cancer care varies by socioeconomic status.18 For example, women with early-stage 

breast cancer were significantly less likely to receive breast conserving therapy if they 

resided in poorer census tracts.19 Similarly, patients of lower socioeconomic status with 

prostate, bladder, or kidney cancer were significantly less likely to have their surgery 

performed at a high-volume center than those of higher socioeconomic status.20 Thus, our 

findings are in line with previous work indicating that socioeconomic status is linked to the 

quality of cancer care.

Despite these findings, there are several limitations that warrant discussion. First, it is harder 

for low-risk and high-risk patients to receive “Best Care” than for intermediate-risk patients, 

because some of the quality measures specifically apply to low-risk or high-risk patients. 

This is reflected in the data, as intermediate-risk disease was significantly more common 

among men receiving “Best Care” compared to those not receiving “Best Care”. However, 

we accounted for this fact by adjusting all models for cancer risk and by evaluating need for 

secondary cancer therapy separately among low- and high-risk patients. Second, the current 

analyses are based on claims data, which have their own well described limitations.21 For 

example, we were only able to identify interventions for treatment related morbidity, but did 

not have detailed quality of life data. As such, it is hard to judge whether more interventions 

for sexual dysfunction reflect a higher occurrence rate of this morbidity or a more aggressive 

treatment approach chosen by patients or their physicians. It is entirely plausible that 

physicians who provide “best care” have a more aggressive treatment approach towards 

sexual dysfunction which could explain some of our findings. In addition, the claims data 

did not allow us to determine whether urinary, sexual, and gastrointestinal quality of life had 

been measured, a process of care RAND had recommended as a potential quality indicator. 

Third, the volume measure was based on the number of Medicare beneficiaries treated. 

However, previous work has shown high correlation between surgical volume measured in 

Medicare and overall surgical volume (r=0.91).22 Lastly, generalizability of our findings is 

limited by the fact that only men older than 65 were included. However, prostate cancer is 

very common in the Medicare population (more than half of all prostate cancer diagnoses 

occur in men older than 65)23 and quality measurement and improvement are high-priority 

topics within the Centers for Medicare & Medicaid Services.24

These limitations notwithstanding, our study has important implications. We show that 

among men who receive the “Best Care”, defined by adherence to a set of nationally 

endorsed quality measures, outcomes are not necessarily better than among men not 

receiving “Best Care”. This implies that the current quality measures – while relatively easy 

to capture in claims data – may not be of high importance for patients. Therefore, further 

research is needed to identify better measures which are more tightly linked to outcomes or 

clearly meaningful to patients.
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Figure 1. 
Association of receipt of “Best Care” with need for an intervention addressing urinary (panel 

A), sexual (panel B), or gastrointestinal (panel C) morbidity of prostate cancer treatment at 5 

years. All values are back transformed from Cox regression models and adjusted for the 

covariates shown in Table 1. ADT: androgen-deprivation therapy.
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Figure 2. 
Association of receipt of “Best Care” with secondary cancer therapy at 5 years among 

prostate cancer patients with low-risk (panel A) and high-risk (panel B) disease. All values 

are back transformed from Cox regression models and adjusted for the covariates shown in 

Table 1. * Receipt of radiotherapy without concurrent androgen-deprivation therapy (ADT) 

for high-risk disease is not adherent to quality measures and therefore no patients in this 

group received “Best Care”.
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Table 1

Patient and regional characteristics overall and according to whether patient received “Best Care” or not.

“Best care” (column %)

N No Yes p

Overall number of patients 38,055 34,643 3,412

Age <0.001*

 66–69 12,940 34.4 29.9

 70–74 13,929 36.5 37.3

 75–79 8,180 21.2 24.2

 80–84 2,582 6.7 7.6

 85+ 424 1.1 1.0

Race 0.060**

 White 31,597 83.0 83.1

 Black 3,646 9.5 10.1

 Hispanic 640 1.7 1.1

 Asian 1,031 2.7 2.7

 Other/Unknown 1,141 3.0 3.0

Comorbidity 0.269*

 0 25,297 66.6 65.2

 1 8,586 22.5 23.4

 2 2,621 6.8 7.6

 3+ 1,551 4.1 3.8

Clinical stage <0.001*

 T1 22,447 58.8 61.2

 T2 14,594 38.5 36.9

 T3/T4*** 1,014 2.7 1.9

Gleason Grade 0.663*

 ≤6 15,613 41.2 38.8

 7 16,335 42.5 46.8

 ≥8 6,107 16.2 14.4

Prostate Specific Antigen 0.008*

 low (≤10 ng/ml) 29,066 76.3 77.4

 intermediate 6,036 15.8 16.5

 high (>20 ng/ml) 2,953 7.9 6.1

D’Amico risk <0.001**

 Low 11,758 31.3 27.3

 Intermediate 15,144 38.9 48.6

 High 11,153 29.8 24.1
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“Best care” (column %)

N No Yes p

Year of diagnosis 0.019*

 2004 6,738 17.9 15.6

 2005 6,332 16.7 16.3

 2006 6,831 17.8 19.6

 2007 7,130 18.7 18.9

 2008 6,264 16.4 16.7

 2009 4,760 12.5 12.9

25% or more of adults in census tract with a college education 18,477 48.2 53.2 <0.001*

Median annual household income of census tract <0.001*

 Low (≤$40,784) 12,484 33.7 24.7

 Intermediate 12,654 33.2 34.7

 High (≥$59,938) 12,855 33.2 40.6

Residing in urban area 34,465 90.1 95.6 <0.001*

Number of urologists per 100,000 men 65 and over <0.001*

 Low (≤52) 12,127 32.5 25.7

 Intermediate 11,677 30.4 33.3

 High (≥87) 14,247 37.1 41.0

Number of radiation oncologists per 100,000 men 65 and over 0.429*

 Low (≤21) 12,394 32.5 33.7

 Intermediate 12,200 32.2 30.8

 High (≥37) 13,457 35.4 35.5

Number of hospital beds per 100,000 men 65 and over 0.528*

 Low (≤4,735) 12,004 32.1 26.2

 Intermediate 12,790 32.6 43.4

 High (≥6,854) 13,257 35.3 30.4

Medicare managed care penetration <0.001*

 Low (≤4.8%) 12,565 33.6 27.6

 Intermediate 12,685 31.8 49.3

 High (≥16.0%) 12,801 34.7 23.1

Treatment received <0.001**

 Open prostatectomy 5,531 15.8 1.4

 Robotic prostatectomy 4,496 12.2 7.5

 Brachytherapy 12,903 29.9 74.4

 IMRT 13,004 36.0 15.5

 EBRT 2,121 6.0 1.1

*
Mantel-Haenszel chi-squared test;

**
Chi-squared test;
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***
T3 and T4 were combined, because the SEER-Medicare data use agreement stipulates that cells with <11 cases must not be derivable (<100 

patients had T4 disease).
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