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Racial and Socioeconomic Disparities in Bladder Cancer
Survival: Analysis of the California Cancer Registry

John M. Sung?, Jeremy W. Martinl, Francis A. Jeffersonl, Daniel A. Sidhom?, Keyhan
Piranvisehl, Melissa Huangl, Nobel Nguyen!, Jenny Chang?, Argyrios Ziogas?, Hoda
Anton-Culver?, Ramy F. Youssef!

1Department of Urology

?Department of Epidemiology, University of California, Irvine, CA

Abstract

The California Cancer Registry was analyzed for bladder cancer survival disparities based on race,
socioeconomic status (SES), and insurance types. Survival analyses were performed for 72,452
cases to determine the prognostic significance of racial and socioeconomic factors. Black race, low
SES, and Medicaid insurance portend poorer outcomes. These findings reflect a multifaceted
socioeconomic and public health conundrum.

Purpose: To examine the California Cancer Registry (CCR) for bladder cancer survival
disparities based on race, socioeconomic status (SES), and insurance in California patients.

Patients and Methods: The CCR was queried for bladder cancer cases in California from 1988
to 2012. The primary outcome was disease-specific survival (DSS), defined as the time interval
from date of diagnosis to date of death from bladder cancer. Survival analyses were performed to
determine the prognostic significance of racial and socioeconomic factors.

Results: A total of 72,452 cases were included (74.5% men, 25.5% women). The median age
was 72 years (range, 18-109 years). The racial distribution among the patients was 81% white,
3.8% black, 8.8% Hispanic, 5.2% Asian, and 1.2% from other races. In black patients, tumors
presented more frequently with advanced stage and high grade. Medicaid patients tended to be
younger and had more advanced-stage, higher-grade tumors compared to patients with Medicare
or managed care (P< .0001). Kaplan-Meier analysis demonstrated significantly poorer 5-year DSS
in black, low SES, and Medicaid patients (P < .0001). When controlling for stage, grade, age, and
gender, multivariate analysis revealed that black race (DSS hazard ratio = 1.295; 95% confidence
interval, 1.212-1.384), low SES (DSS hazard ratio = 1.325; 95% confidence interval, 1.259—
1.395), and Medicaid insurance (DSS hazard ratio = 1.349; 95% confidence interval, 1.246-1.460)
were independent prognostic factors (P < .0001).

Address for correspondence: John M. Sung, BS, Department of Urology, University of Californiaelrvine, 333 City Boulevard West,
Suite 2100, Orange, CA 92868, jsung@medicine.tamhsc.edu.

Disclosure

The authors have stated that they have no conflict of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sung et al.

Page 2

Conclusion: An analysis of the CCR demonstrated that black race, low SES, and Medicaid
insurance portend poorer DSS. These findings reflect a multifaceted socioeconomic and public
health conundrum, and efforts to reduce inequalities should be pursued.

Keywords

Disease-specific survival; Insurance; Race; Socioeconomic status

Introduction

Bladder cancer is the sixth most common cancer in the United States and the second most
common genitourinary cancer. There will be an estimated 80,470 newly diagnosed cases and
17,670 deaths due to bladder cancer in 2019.1 Men are 4 times more likely than women to
be diagnosed, and the incidence in white men is twice that of black men.1=3 Overall, bladder
cancer survival at 5 years was reportedly 92%, 50%, and 10% for localized, regional and
distant disease, respectively, in a large population-based analysis.*

Disparities in bladder cancer diagnosis and treatment have been characterized by
sociodemographic factors including race, insurance type, and socioeconomic status (SES);
however, insight regarding the role of these factors in relation to bladder cancer survival is
limited. Prior data suggest lower survival rates for black patients with bladder cancer
compared to other races, though survival outcomes stratified by insurance type and SES
have not been as extensively described.2:4-

California has a diverse patient population, with minority groups accounting for 27% of the
population, compared to 23% overall in the United States. Public insurance rates are also
slightly higher in California, at 38.4%, compared to 35.5% nationally.” Specific to the state
of California, the association of SES and race with prostate, breast, colorectal, and lung
cancer outcomes are well described®; less is known regarding the influence of
sociodemographic factors on bladder cancer outcomes.

We used the California Cancer Registry (CCR) to describe the association of race, insurance
type, and SES with bladder cancer survival specifically in the state of California.

Patients and Methods

The principles of the Declaration of Helsinki were followed. This was an institutional review
board exempt retrospective study using the CCR, a large, population-based cancer
surveillance system containing data reported to the Cancer Surveillance Section of the
Department of Public Health from hospitals and health care facilities that provide health care
to cancer patients in California. The CCR was queried for all bladder cancer cases in
California from January 1, 1988, through December 31, 2012. The exclusion criteria were
age < 18 years, 2 or more cancers, and diagnosis solely on basis of death certificate or
autopsy.

Bladder cancer histologic types were defined using the International Classification of
Diseases for Oncology, Third Revision (ICD-0-3), codes for urothelial carcinoma,
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squamous-cell carcinoma, adenocarcinoma, small-cell carcinoma, and other. Tumor stage at
diagnosis was grouped according to 1 of 4 categories: localized, regional, distant, or
unknown. Tumor grade was characterized as low grade (I and I1), high grade (111 and V), or
unknown.

Race was categorized into 5 groups, as listed in the CCR: white, black, Hispanic, Asian/
Pacific Islander (PI), and other. Insurance type was divided into 5 categories: managed care,
Medicare, Medicaid, other insurance, and not insured or unknown. In addition, SES was
divided into 5 categories on the basis of quintiles of the Yost index of SES—Iowest, lower
middle, middle, higher middle, and highest—with each quintile representing 20% of the
population.

The primary outcome measure in this study was disease-specific survival (DSS), defined as
the time interval from date of diagnosis to date of death from bladder cancer. The secondary
outcome was overall survival, defined as the interval from date of diagnosis to date of death
by all causes. DSS was used as our primary outcome, as we were interested in the
relationship between specific sociodemographic factors and bladder cancer-specific survival.
To be sure, overall survival provides nonspecific information regarding survival associated
with a cancer diagnosis.

Univariable Kaplan-Meier analysis was first performed to compare overall survival and DSS
on the basis of patient race, SES, and insurance type. Multivariable Cox regression analysis
controlling for stage, grade, age, and gender was performed to evaluate survival outcomes
and identify prognostic factors. All statistical output was generated by SAS 9.4 software
(SAS Institute, Cary, NC). An alpha level of 0.05 was considered significant; all tests were 2
tailed.

A total of 72,452 cases of bladder cancer were included in this study (74.5% male and
25.5% female subjects) (Table 1). The median patient age was 72 years (range, 18-109
years). The majority of patients were white (81%); 8.8% of patients were Hispanic, 5.2%
were Asian/Pl, 3.8% were black, and 1.2% were from other races. Medicare-insured patients
accounted for 30.4%, while Medicaid-insured patients accounted for 3.2%. The rest of the
patients were uninsured, had managed care, or had other forms of insurance. Patients were
stratified by SES into the following groups: highest (22.9%), higher middle (23%), middle
(22.1%), lower middle (19.1%), and lowest (12.9%).

The most common bladder cancer subtype was urothelial carcinoma (91.5%) (Table 1). Most
patients presented with localized disease (77.3%), whereas 5.8% of patients presented with
remote disease. Overall, 52.5% had high-grade disease, 38.5% low-grade disease, and 9%
disease of unknown grade. Remote disease was present in 9.5% of black patients, 8.2% of
Hispanic patients, 6.2% of Asian/Pl patients, and 5.4% of white patients (£ < .0001) (Table
2). The highest proportion of patients with high-grade disease were black patients (58.9%),
followed by Asian/PI1 (56.8%), Hispanic (53.2%), and white (52.1%) patients (£ < .0001).
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Insurance Type

Medicaid patients had tumors with the highest stage and grade, and were more likely to be
under the age of 60; remote disease was found in 13.4% of Medicaid patients compared to
5% to 6% in all other insurance status groups (P < .0001) (Table 3). High-grade disease was
present in 57.6% of Medicaid patients, which was higher than in uninsured patients (45.3%)
(P<.0001).

Socioeconomic Status

When considering the extremes of the SES groups, 5.0% of patients in the highest SES
group had remote disease, while 7.4% of patients in the lowest SES group had remote
disease (P<.0001) (Table 4). In addition, 52.2% of patients in the highest SES group had
high-grade disease compared to 52.8% of those in the lowest SES group. Patients from the
lowest SES group were more likely to have higher-staged tumors and slightly higher-grade
disease than the highest SES group.

Kaplan-Meier and Multivariate Analysis

Kaplan-Meier analysis was performed comparing bladder cancer survival by race, insurance
type, and SES group. Black patients exhibited the worst 5-year DSS among all races at
61.2% * 1.0% (Figure 1A). White, Hispanic, and Asian/Pl patients had 5-year DSS of
75.4% * 0.1%, 73.3% + 0.6%, and 75.5% = 0.8%, respectively. Patients with Medicaid
demonstrated the poorest survival among insurance types at 64.1% + 1.1% (Figure 1B).
Patients with Managed Care, Medicare, and other insurance had 76.4% + 0.3%, 72.5% +
0.3%, and 80.5% + 0.6%, respectively. The lowest SES group had the worst survival
compared to all other SES groups at 70.2% + 0.5% (Figure 1C). SES correlated linearly and
directly with DSS. On multivariate analysis controlling for age, gender, cancer stage and
grade, black race (DSS hazard ratio = 1.295, 95% confidence interval, 1.212-1.384, P
<.0001) was independently prognostic for poor DSS (Table 5). Similarly, patients with
Medicaid insurance (DSS hazard ratio = 1.349, 95% 1.246-1.460, P< .0001), and lowest
SES (DSS hazard ratio = 1.325; 95% confidence interval, 1.259-1.395; £ < .0001) were
independent negative prognostic factors.

Discussion

An understanding of cancer staging and biology at the time of diagnosis permits insight into
sociodemographic disparities pertaining to cancer diagnosis and access to care. When
compared by race, black patients are more likely to be diagnosed with higher grade and
more advanced disease.®10 Additionally, black women are more likely than white women to
have invasive cancer, while men from both groups were at equal risk.1! Similarly, patients
with Medicaid and patients who are uninsured often present with more advanced-stage
tumors compared to privately insured and Medicare-insured patients.12-14 Unemployment
status and county poverty levels have also been associated with cancer metastasis at
presentation.1516

Our primary objective was to study the association of 5-year DSS for bladder cancer in
California with race, insurance type, and SES. Multivariate analysis adjusting for age,
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gender, stage, and grade demonstrated that black race, Medicaid insurance, and lowest SES
portend a lower DSS. Interestingly, we found that in California, patients with Medicaid
insurance experienced worse DSS than uninsured patients. Disparities in bladder cancer
survival among black patients, patients with Medicaid insurance, and patients with a low
SES are likely due to variability in the quality of and access to health care. Previous studies
found that black patients are less likely to undergo evaluations for bladder cancer such as
imaging, cystoscopy, and urology referral.1” Even when diagnosed, black patients receive
surgical treatment from less experienced surgeons at lower-volume facilities.18 Black
patients are also less likely to receive specific treatments such as radical cystectomy or
definitive radiotherapy.1%-21 Moreover, African American patients may intrinsically be at
higher risk for certain aggressive cancer subtypes.22 Patients with Medicaid experience
similar disparities in the care they receive for bladder cancer, as they are less likely than
patients with private insurance to receive standard-of-care treatment.23-25 Similarly, a New
Jersey—specific investigation found that uninsured and Medicaid-insured status were
associated with a significantly increased risk of death at 5 years compared to those with
private insurance.26

Regarding the etiology of poorer bladder cancer survival outcomes for patients of lower
SES, these patients often must travel greater distances in order to reach a health care facility
capable of providing complex urologic surgery.2’ These lower-SES patients also have
decreased access to regular medical care and may undergo substandard surgical operations
when performed.28 Patients from neighborhoods of lowest SES are half as likely to receive
chemotherapy as patients from neighborhoods with the highest SES, which contributes to
higher mortality for these patients.2?

We found that Medicaid insurance status was an independent predictor of lower DSS. In
light of the fact that uninsured patients or those with Medicaid are less likely to receive
cystectomy or definitive radiotherapy or chemotherapy,?! these patients likely do not receive
appropriate and aggressive therapy, which contributes to their poorer survival outcomes.
There is an obvious relationship between low SES and Medicaid insurance status. Data from
the 2016 US Census Bureau showed that 42.5% of patients covered by Medicaid made less
than $25,000 in total household income, and 71.1% made less than $50,000. There is also a
higher percentage of black patients who use Medicaid and who have the lowest incomes.
These differences are most dramatic when compared to white patients; Medicaid covers
29.4% of black patients compared to 17.3% of white patients. In 2017, the median-
household income for black individuals was $40,258, and 32.6% of these households made
less than $25,000 annually.3% For white households, these numbers were $65,273 and
18.3%, respectively.

A variety of socioeconomic- and health-related factors appear to contribute to disparities in
bladder cancer outcomes. A better understanding of sociodemographic factors and their
influence on bladder cancer treatment equips policy makers, physicians, and patients with
information regarding available and appropriate treatments for informed decision making.
Furthermore, these findings define and quantify much of what is assumed and seen in
clinical practice with regard to socioeconomic disparities in bladder cancer survival. While
more work is needed in order to identify the sources of racial and socioeconomic disparities
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in bladder cancer survival, possible solutions may include incentives for urologists to accept
Medicaid insurance and to practice in underserved areas.

While this study identified clear differences in bladder cancer survival by SES, race, and
insurance status, there were limitations associated with the use of a cancer registry. We were
unable to adjust for risk factors associated with bladder cancer such as smoking status and
occupational exposure, or differences in treatment such as chemotherapy or immunotherapy.
A second limitation is that the CCR does not provide the duration of enrollment for
Medicaid patients. This is notable because we could not distinguish between patients who
were enrolled in Medicaid before diagnosis and those who enrolled after diagnosis, thus
introducing the potential for length-time and spectrum bias. The registry also does not
provide information about the length of time between time of diagnosis and enroliment in
Medicaid, which makes our results subject to lead-time bias. This could explain why
patients with no insurance fared better in terms of DSS than patients with Medicaid.
Medicaid enrollment at a later stage of the disease process could have delayed treatment and
resulted in poorer outcomes.

Conclusion

There is an association between race, insurance type, SES, and bladder cancer survival in
California. Specifically, black race, Medicaid insurance, and lower SES are significantly
associated with poorer 5-year DSS for bladder cancer. Disparities in survival are likely
multifactorial, and may be influenced by social and financial barriers to optimal health care
delivery.
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Clinical Practice Points

Bladder cancer disparities in diagnosis and treatment have been characterized
by sociodemographic factors including race, insurance type, and SES;
however, insight regarding the role of these factors in relation to bladder
cancer survival is limited. Specifically, survival outcomes stratified by
insurance type and SES have not been extensively described for bladder
cancer.

Specific to the state of California, a state with a particularly diverse patient
population with a robust mixture of minority populations, the association of
SES and race with prostate, breast, colorectal, and lung cancer outcomes are
well described. However, less is known regarding the influence of
sociodemographic factors on bladder cancer outcomes.

Our primary objective was to study the association of 5-year DSS for bladder
cancer in California with race, insurance type, and SES.

We found that black race, Medicaid insurance, and lowest SES portend a
lower DSS, even after adjusting for classic clinical and pathologic features.

Interestingly, we found that in California, patients with Medicaid insurance
experience worse DSS than uninsured patients.

Disparities in bladder cancer survival among black patients, patients with
Medicaid insurance, and patients with a low SES are likely due to multiple
broader-based socioeconomic and public health factors.

More work is needed in order to identify the specific etiologies of racial and
socioeconomic disparities in bladder cancer survival.

Possible solutions may include incentives for urologists to accept Medicaid
insurance and to practice in underserved areas.

Clin Genitourin Cancer. Author manuscript; available in PMC 2021 January 22.
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Figure 1.

Kaplan-Meier Analysis Comparing Bladder Cancer Survival by Race, Insurance Type, and
Socioeconomic Status. (A) Race (P< .0001), (B) insurance Type (P < .0001), and (C)
Socioeconomic Status (P < .0001)
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Patient Demographics and Tumor Characteristics

Characteristic Frequency (%)
Histologic Type
Adenocarcinoma 587 (0.8)
Other 3845 (5.3)
Small-cell carcinoma 370 (0.5)
Squamous-cell carcinoma 1390 (1.9)
Urothelial carcinoma 66,260 (91.5)
Stage
Localized 56,013 (77.3)
Regional 8605 (11.9)
Remote 4198 (5.8)
Unknown 3636 (5.0)
Grade
1 7109 (9.8)
Il 20,808 (28.7)
1] 22,457 (31.0)
v 15,548 (21.5)
Unknown 6530 (9.0)
Age
18-49 years 4269 (5.9)
50-59 years 8800 (12.2)
60-69 years 18,091 (25.0)
70+ years 41,292 (57.0)
Sex
Female 18,495 (25.5)
Male 53,957 (74.5)
Insurance
Managed care 21,146 (29.2)
Medicare 22,011 (30.4)
Medicaid 2337 (3.2)
Other insurance/NOS 5306 (7.3)
Not insured or unknown 21,652 (29.9)
Socioeconomic status
Lowest 91,58 (12.9)
Lower middle 13,635 (19.1)
Middle 15,746 (22.1)
Higher middle 16,347 (23.0)
Highest 16,334 (22.9)
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Characteristic Frequency (%)
Race
White 58,683 (81)
Black 2739 (3.8)
Hispanic 6352 (8.8)
Asian/Pacific Islander 3784 (5.2)
Other 894 (1.2)
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