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Abstract

Background—Racial/ethnic and socioeconomic disparities persist in part because our 

understanding of the care provided to minority and disadvantaged populations is limited. We 

evaluated the quality of breast cancer care in two large states to understand the disparities 

experienced by African-American, Hispanic, Asian/Pacific Islander (API), and Medicaid-enrollees 

and to prioritize remediation strategies.

Methods—Statewide cancer registry data for 80,436 NY and 121,233 CA women diagnosed 

2004-2009 with stage 0-III breast cancer were used to assess underuse and overuse of surgery, 

radiation, chemotherapy, and hormone therapy based on 34 quality measures. Concordance values 

were compared across racial/ethnic and Medicaid-enrollment groups. Multivariable models 

quantified disparities across groups for each treatment in each state.

Results—Overall concordance was 76% for underuse and 87% for overuse measures. The 

proportions of patients who received care concordant with all relevant measures were 35% in NY 

and 33% in CA. Compared to whites, African-Americans were less likely to receive recommended 

surgery, radiation, and hormone therapy; Hispanics and APIs were usually more likely to receive 

recommended chemotherapy. Across states, the same racial/ethnic groups did not always 

experience the same disparities. Medicaid enrollment was associated with decreased likelihood of 

receiving all recommended treatments, except chemotherapy, in both states. Overuse was evident 

for hormone therapy and axillary surgery, but was not associated with race/ethnicity or Medicaid 

enrollment.
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Conclusions—Patient-level measures of quality identify substantial problems with care quality 

and meaningful disparities. Remediating these problems will require prioritizing low-performing 

measures and targeting high-risk populations, possibly in different ways for different regions.
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Background

A number of studies have identified problems with the quality of breast cancer care in the 

United States (US).1-4 Still more have suggested that these quality problems 

disproportionally affect minority racial/ethnic and economically disadvantaged groups.5-8 

For example, African-American women are more likely to be diagnosed at a later stage and 

to experience early breast cancer mortality compared to white women. These disparities 

have been attributed to lower rates of screening, differences in tumor biology, and underuse 

of recommended therapies.9-14 Considering that tens of thousands of racial/ethnic minority 

and economically disadvantaged women are diagnosed with breast cancer each year, 

figuring out how to address these disparities is a high priority for our health care system.

Unfortunately, there remains much that we do not know about breast cancer disparities. 

Since most studies have focused on the experiences of African-Americans, we know 

relatively little about the experiences of other racial/ethnic groups, such as Hispanics and 

Asian/ Pacific Islanders (API). Few studies have evaluated the interplay between racial/

ethnicity, socioeconomic status (SES), and geography. Perhaps all minority/disadvantaged 

populations experience the same quality problems; alternatively, the type or magnitude of 

quality problems could vary from group to group. Without fully understanding the pattern 

and magnitude of disparities experienced by these groups it is hard to determine whether 

improvement efforts should target high-risk patients, specific treatments, or some 

combination of factors.

The limitations of existing quality improvement programs are evidenced by the observation 

that over the past two decades breast cancer mortality among whites has declined 

dramatically, whereas among African Americans it has remained roughly constant.15 A 

growing disparity has developed despite the creation and implementation of many breast 

cancer quality measures.16 Past decisions regarding which quality measures should be the 

focus of improvement efforts have often been based on expert opinion and feasibility. Using 

actual practice performance data to identify which patient subgroups and treatments should 

be the focus of improvement efforts could help direct resources to those aspects of care that 

offer the greatest potential to reduce disparities.17

Previously, we developed a set of quality measures to evaluate the appropriate use of 

recommended treatments and the inappropriate use of unnecessary treatments for women 

with newly diagnosed, non-metastatic breast cancer.17 Using the Surveillance Epidemiology 

and End Results (SEER)/Medicare linked dataset, we identified significant gaps in quality.18 

However, these analyses included only a small proportion of non-white and economically 

disadvantaged women, and all patients were >65 years old. Recently, the Departments of 
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Health from New York (NY) and California (CA), in collaboration with Schrag and 

colleges19, merged their state tumor registry files with Medicaid and Medicare data to create 

a novel linked dataset. NY and CA are populous states with substantial numbers of non-

white individuals; they maintain robust Medicaid programs that ensure access to health 

insurance for large numbers of economically disadvantaged patients; and they support high-

quality tumor registries. This provided an ideal opportunity to assess care quality for large 

numbers of patients belonging to traditionally under-represented groups.

Our primary goals were to use statewide cancer registry data to describe the nature and 

extent of the quality problems experienced by different groups (i.e., Hispanics, APIs, and the 

economically disadvantaged) of women with newly diagnosed, non-metastatic breast cancer; 

to determine if the same quality problems affect all minority/disadvantaged populations or if 

substantial differences in the magnitude or type of quality problems exist; and to identify 

which patient/disease/treatment characteristics are best able to identify high-priority targets 

for quality improvement efforts that will address disparities.

Methods

The data for this analysis came from the state cancer registries of NY and CA.19 Registry 

files provided patient characteristics, cancer diagnoses, and treatments for adult women 

diagnosed 2004-9 with stage 0-III breast cancer. Patients were excluded if they developed 

another primary cancer ≤12 months after or died ≤6 months after their incident breast cancer 

diagnosis; or if cancer stage or race/ethnicity were unknown. Race/ethnicity was categorized 

as white, African-American, API, Hispanic, or other. The population size of the county of 

residence at diagnosis was used to categorize urbanicity as very large metropolitan 

(>500,000), suburban and large urban (300,000-500,000), urban (100,000-300,000), or rural 

(<100,000). Census tract data were used to derive median household income and percent 

with less than a high school diploma, categorized into quintiles using CA data. Treatment 

variables included breast surgery type, lymph node surgery, chemotherapy, radiation 

therapy, and hormone therapy.

Using administrative data from state and federal insurance programs, which had previously 

been merged with cancer registry files19, we identified patients enrolled in Medicaid within 

6 months of their breast cancer diagnosis. Our cohort included patients with all types of 

health care coverage and the uninsured, but enrollment data were only available for 

Medicaid and Medicare. Analyses were stratified by state to account for potential 

differences in the Medicaid programs, and by age at diagnosis (≤64 or ≥65) to account for 

Medicare eligibility. Quality of care was evaluated using 34 measures developed from 

evidence- and consensus-based clinical practice guidelines promulgated by the National 

Comprehensive Cancer Network (NCCN).17 These measures evaluated recommendations, in 

place at the time of diagnosis, pertaining to each component of initial breast cancer 

treatment: breast surgery, lymph node surgery, chemotherapy, radiation therapy, and 

hormonal therapy (see Supplemental Table). Twenty-four measures evaluated 

recommendations for proven therapies (underuse); ten evaluated recommendations against 

unnecessary therapies (overuse). Underuse and overuse measures were identified for all 

treatment modalities, except breast surgery, where measures only evaluated underuse.

Hassett et al. Page 3

Cancer. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Registry data were used to assign patients to measures and to determine whether or not 

recommended care was delivered. Billing claims were not used to supplement registry data, 

because they were not available for all patients and our goal was to assess quality for the 

entire population. Historically, concerns about the completeness and accuracy of registry 

data led to caution when using these data to assess care quality, but more recent studies have 

demonstrated improvements in registry data20-24 and investigators are now using them to 

measure quality.25, 26 Still, we excluded measures that could not be ascertained from 

registry data (e.g., use of tumor markers or imaging studies). A concordance value was 

derived for each measure using the overall percentage method27, where concordance equals 

the number of patients who receive recommended care divided by the number eligible for 

each measure. For measures that recommend treatment, higher concordance meant more 

patients received therapy; whereas for measure that recommend against treatment, higher 

concordance meant more patients did not receive therapy.

Using all 34 quality measures, concordance values were derived for patient subgroups based 

on race/ethnicity and Medicaid status, as well as age, marital status and other attributes. 

Among patients who were eligible for at least one measure, those who received fully 

concordant care (i.e., all pertinent measures were concordant) were compared with those 

who did not using the Chi-square test. Overall concordance values were calculated for each 

county based on the patient's residence at diagnosis.

Measures were grouped into nine sets based on treatment modality and whether they 

represented overuse or underuse. Overall concordance was calculated for each set using all 

of the measures in that set. While a patient could be eligible for more than one measure in 

the overall analysis, she could only be represented once in each measure-set. To determine 

whether the type or magnitude of quality problem varied by race/ethnicity or Medicaid-

enrollment status, we derived separate concordance values for each racial/ethnic group and 

for Medicaid vs. non-Medicaid patients. Correlations and R2 values were used to compare 

patterns of concordance for whites versus African-Americans, Hispanics, and APIs; and for 

Medicaid versus non-Medicaid patients.28

Multivariable logistic regression models were fit to assess the relative importance of race/

ethnicity and Medicaid-enrollment on concordance after controlling for other covariates.28 

Separate models were created for each measure-set, because we anticipated that factors 

associated with concordance could differ between sets. The following covariates were 

included in all models: race/ethnicity, Medicaid enrollment status, age, marital status, 

urbanicity, median income, education, treatment type, and recommendation type (overuse/

underuse). Model outputs included the adjusted odds of concordance for blacks vs. whites, 

Hispanics vs. whites, APIs vs. whites; and Medicaid vs. non-Medicaid patients. Parameter 

estimates were reported with 95% confidence intervals (CI). Analyses were conducted using 

SAS version 9.2 (SAS Institute Inc, Cary, NC). The Institutional Review Board at Dana-

Farber Cancer Institute provided oversight for this project.
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Results

We identified 80,436 women with stage 0-III breast cancer in NY and 121,233 in CA (Table 

1). Each state contributed sizeable numbers of African-American, Hispanic, and API 

patients. In NY, the largest non-white racial/ethnic group was African-Americans (13%), 

and in CA it was Hispanics (15%). Within 6 months of diagnosis, 14% of the NY cohort and 

11% of the CA cohort were enrolled in Medicaid. Patients resided in predominantly non-

rural areas. The distribution of cancer characteristics (stage, hormone-receptor status and 

grade) was relatively similar across the two states. Most patients had breast conserving 

surgery (64% in NY; 61% in CA); many received radiation therapy (50% in NY; 48% in 

CA).

Only 35% of NY and 33% of CA patients received fully concordant care (Table 1). Those 

who did were more likely to be young, married, and to live outside very large metropolitan 

areas. Women enrolled in Medicaid were less likely to receive fully concordant care than 

those not enrolled in Medicaid (30% vs. 35% in NY [P<.0001]; 29% vs. 34% in CA [P<.

0001]). The proportion of patients who received concordant care was ≥3% higher for APIs 

than for all other racial/ethnic groups in both states. County-by-county analyses identified 

geographic variation in both states (Supplemental Figure).

Concordance values for the nine measure-sets demonstrated similar performance patterns in 

NY and CA (Spearman correlation 0.99), whether <65 or ≥65 years old at diagnosis (Table 

2). Breast and lymph node surgery were almost always performed as recommended (>92%). 

Among patients for whom lymph node surgery was not recommended (i.e., those with ductal 

carcinoma in situ treated with lumpectomy), 16%-19% had it anyway. There was underuse 

of chemotherapy (51%-53% concordance), but little overuse (96% concordance). 

Chemotherapy concordance was lowest for HR-positive, node-negative and highest for HR-

negative, node-positive breast cancer (supplemental table). Underuse of radiation occurred 

to a similar extent after breast conserving surgery and mastectomy. Low hormone therapy 

concordance may have been partly attributable to incomplete cancer registry data capture, 

but a separate analysis of Medicaid-enrollees showed that even after registry data were 

supplemented with insurance claims, hormone therapy use increased <6% and significant 

underuse persisted.29

There were relatively high degrees of correlation between the concordance values for whites 

and those for African-Americans, Hispanics, and APIs in NY and CA (Figure 1a); and 

between Medicaid and non-Medicaid enrollees for patients < and ≥65 (Figure 1b). More 

variation was seen for measures with low performance compared to those with high 

performance (i.e., there was more clustering in the top right versus bottom left of the scatter 

plots). The absolute differences in concordance (Figure 2) demonstrated that the largest 

deficiencies between racial/ethnic groups involved chemotherapy, followed by hormone 

therapy and radiation therapy; and the largest deficiencies between Medicaid-enrollment 

groups involved radiation therapy and hormone therapy.

Multivariable regression revealed lower odds of receiving recommended breast surgery, 

radiation therapy, and hormone therapy for African-Americans versus whites in both states 
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(Figure 3a). Hispanics in CA demonstrated disparities similar to those seen with African-

Americans, whereas Hispanics in NY had similar odds of receiving recommended 

treatments compared to whites. APIs in CA had greater odds of receiving recommended 

breast surgery, radiation, and hormone therapy; whereas APIs in NY had odds that were 

similar to whites. Interestingly, whites usually had lower odds of receiving recommended 

chemotherapy in both states. Medicaid-insured patients across all ages from both states were 

less likely to receive recommended breast surgery, lymph node surgery, radiation therapy, 

and hormone therapy (except those <65 in CA; Figure 3b). Medicaid enrollees did not 

experience a consistent pattern of deficiency for chemotherapy. Recommendations with the 

largest disparities on multivariable analysis (surgery and radiation therapy) were different 

from those with the biggest absolute concordance differences (chemotherapy and hormone 

therapy). Odds of overuse were similar across racial/ethnic groups and for Medicaid versus 

non-Medicaid enrollees.

To better understand the extent to which Medicaid-enrollment and race/ethnicity explained 

the observed variation in concordance, we calculated the incremental increase in the C-

statistic when these covariates were added to the model. Adding both covariates increased 

the C-statistics 5.2% and 3.7% for NY women <65 and ≥65, and 23% and 4.1% for CA 

women <65 and ≥65 (respectively). So, after controlling for other factors, race/ethnicity and 

Medicaid enrollment usually accounted for a relatively small proportion of the observed 

variation in concordance. The relatively modest impact of these covariates on concordance 

was also evidenced by the high correlation between (Figure 1) and relatively modest 

absolute difference separating (Figure 2) concordance values for different patient subgroups.

Discussion

We evaluated the quality of curative breast cancer treatment by calculating 34 underuse and 

overuse measures for women with incident stage 0-III breast cancer reported to the 

population-based cancer registries of NY and CA. Linking Medicaid enrollment records to 

cancer registry data allowed us to evaluate how Medicaid coverage relates to care quality. 

Using data from the NY and CA state cancer registries, we were able to assess quality for 

racial/ethnic groups not addressed in many previous studies. Our results provide a high level 

overview of care quality among important population subgroups that will facilitate the 

prioritization and implementation of cancer control efforts in these and other states.

Approximately two-thirds of breast cancer patients received care that was in some way non-

concordant. After controlling for a range of factors, including race/ethnicity, income, 

education, and urbanicity, Medicaid enrollees and African-Americans experienced lower 

odds of receiving concordant care across age-groups and states (OR 0.80-0.91 and 

0.90-0.93, respectively; Figure 3). In contrast, Hispanics and APIs did not experience 

overarching disparities relative to whites. Racial/ethnic and socio-economic disparities did 

not impact all treatments equally. African-Americans were less likely than whites to receive 

recommended surgery, radiation therapy, and hormone therapy, but more likely to receive 

recommended chemotherapy. In NY, Hispanic and white women had similar patterns-of-

care, whereas in CA Hispanic and African-American women experienced similar disparities. 
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APIs in CA, but not NY, had superior quality relative to whites. Problems with overuse were 

identified, but were not associated with race/ethnicity or Medicaid-enrollment.

The disparities experienced by Medicaid-enrollees affected patients whether or not they 

were eligible for Medicare (i.e., <65 vs. ≥65 years old); there was a high degree of 

correlation between the concordance values for Medicaid-enrollees and non-enrollees. 

Considering that the NY and CA Medicaid programs provide generous benefits with few 

non-financial barriers to enrollment, these findings suggest that the quality problems were 

not due to limited access to health insurance. Rather, other factors, such as geographic 

variation, hospital/provider characteristics, patient preferences, or difficulty accessing 

health-care services for those who have insurance likely play an important role in explaining 

this unwarranted variation.30-34

A previous population-based study found that SES was a key driver of the outcomes 

disparity experienced by breast cancer patients.35 Our results demonstrated the impact of 

Medicaid enrollment, likely a surrogate for SES, on process-based quality measures. Some 

of the treatments included in our analysis were assessed by Freedman and colleagues in a 

study of breast cancer patients diagnosed 1998-2005 using the National Cancer Data Base.36 

The rates of treatment and patterns of results for local-regional therapy and hormone therapy 

were similar, but some of the associations in our analysis were of greater magnitude; our 

study did not identify disparities in the use of chemotherapy whereas theirs did.

While all patient subgroups experienced quality problems, different patient subgroups did 

not always experience disparities with the same treatments, or encounter the same disparities 

in different parts of the country. These findings suggest that quality improvement efforts 

should target treatment modalities and high-risk populations, rather than race/ethnic or 

Medicaid-enrollment subgroups. Interventions that target measures with the worst overall 

performance will offer the maximum potential benefit, because most patient subgroups 

experience problems with these recommendations. Interventions should also target at-risk 

populations (e.g., the uninsured, non-English speakers) who are likely to require assistance 

with multiple treatment modalities.37 Lastly, overuse warrants more attention, but this 

problem does not selectively impact race/ethnic or socioeconomic groups, so improvement 

efforts should be directed at providers rather than patients.

A principle limitation of this analysis was its reliance on treatment information as reported 

to cancer registries, which may under-ascertain some aspects of care. We could not 

supplement registry files with claims data, because our goal was to assess the entire 

population and claims were not available for all patients. To address this limitation we 

assessed measure performance among Medicaid-enrollees, because registry data could be 

supplemented with claims for this subset. After adding claims to registry data, measures of 

quality changed <1% for surgery, <2.5% for chemotherapy and radiation therapy, and <5% 

for hormonal therapy, confirming the high-quality nature of the registry data available from 

these states. Also, including claims when measuring quality had no impact on patterns of 

concordance across race/ethnic groups. That quality varied by urbanicity and other socio-

demographic attributes further suggests that incomplete care ascertainment was not the only 

explanation for our findings.
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Our quality measures were based on national guidelines in effect at the time patients were 

treated. Most remain unchanged today. However, in some cases the strength of the 

recommendation has diminished over time (e.g., chemotherapy for HR-positive, node-

negative breast cancer). Lower rates of chemotherapy use among whites versus African-

Americans could reflect earlier adoption of a new technology (gene-expression profile 

testing) that helped identify who was unlikely to benefit from chemotherapy; or it could 

reflect biologic differences not accounted for by the model. It is reassuring that patterns of 

concordance by race/ethnicity were the same for women with HR-positive, node-negative 

and HR-positive, node-positive breast cancer (data not shown). Other limitations of our 

analysis include the lack of a co-morbidity score and individual-level markers of SES. While 

these limitations (i.e., missing clinical factors, data-quality issues, and changing practice 

patterns) challenge efforts to assess quality relative to complex metrics and suggest that the 

“best case” concordance value may be something <100%, significant variation in practice 

performance by race/ethnicity, socio-demographic status and geographic region re-enforce 

the assertion that improvements to the current state are warranted.

Addressing the disparities outlined above will not ameliorate all of the differences in 

outcomes experienced by women with breast cancer. Differences in baseline health, co-

morbid medical conditions, and biologic features still exist and account for a meaningful 

proportion of the observed variation in outcomes.35 That said, addressing process 

deficiencies through the efficient application of patient-centered quality measures at the 

population and organizational levels offers substantial potential to improve outcomes. To be 

effective, these efforts are dependent on valid and reliable data systems. Cancer registries 

are the foundation of population-based cancer control and enable states/health care-systems 

to satisfy this need. To strategically target interventions to their maximal potential benefit 

investments in cancer registry systems must be a priority.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Summary

Using 34 quality measures spanning all aspects of initial breast cancer care, we assessed 

the underuse of recommended therapies and the overuse of unnecessary therapies for 

large numbers of African-American, Hispanic, Asian/Pacific Islander, and Medicaid-

enrollees. Remediation strategies should focus on socioeconomically disadvantaged 

populations, but also must consider regional variations in practice performance.
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Figure 1. Comparisons of Concordance with Breast Cancer Quality Measures Across Racial/
Ethnic and Medicaid-Enrollment Groups
Each point represents performance on one quality measure for two patient groups. Each line 

represents the linear best-fit solution for a two-group comparison using data from all 34 

quality measures. R2 is the coefficient of determination for each two-group comparison.

A: Whites compared to African-Americans, Hispanics, and Asian-Pacific Islanders (NY)

B: Medicaid enrollees Compared to Non-Enrollees, Stratified by Age at Diagnosis (NY)

C: Whites compared to African-Americans, Hispanics, and Asian-Pacific Islanders (CA)

D: Medicaid enrollees Compared to Non-Enrollees, Stratified by Age at Diagnosis (CA)
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Figure 2. Absolute Differences in Concordance with Breast Cancer Quality Measures in NY and 
CA
Measures of quality are evaluated using 9 groups defined by the type of treatment (breast 

surgery, node surgery, chemotherapy, radiation therapy, or hormone therapy) and type of 

recommendation (for or against treatment).

A: White versus other racial/ethnic groups

B: Medicaid enrollees vs. non-enrollees stratified by age at diagnosis
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Figure 3. Adjusted Odds of Receiving Concordant Care for Newly Diagnosed Breast Cancer in 
NY and CA (2004-9)
The figure displays the adjusted odds of receiving concordant care (i.e., getting the 

recommended treatment [Rec. for] or avoiding an unnecessary treatment [Rec. against]) for 

each of nine measure-sets defined by treatment modality (breast surgery, lymph node 

surgery, chemotherapy, radiation therapy, and hormone therapy) and type of 

recommendation (for or against therapy). All models control for age, race/ethnicity, marital 

status, Medicaid enrollment, urbanicity, median income, education, treatment type, and 

recommendation type.

A: White vs. other racial/ethnic groups

B: Medicaid enrollees vs. non-enrollees, stratified by age at diagnosis to account for 

potential Medicare eligibility
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