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Disparities in quality of cancer care
The role of health insurance and population demographics
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Abstract
Escalating costs and concerns about quality of cancer care have increased calls for quality measurement and performance
accountability for providers and health plans. The purpose of the present cross-sectional study was to assess variability in the quality
of cancer care by health insurance type in California.
Persons with breast, ovary, endometrium, cervix, colon, lung, or gastric cancer during the period 2004 to 2014 were identified in

the California Cancer Registry. Individuals were stratified into 5 health insurance categories: private insurance, Medicare, Medicaid,
dual Medicare and Medicaid eligible, and uninsured. Quality of care was evaluated using Commission on Cancer quality measures.
Logistic regressionmodels were generated to assess the independent effect of health insurance type on stage at diagnosis, quality of
care and survival after adjusting for age, sex, race/ethnicity, and socioeconomic status (SES).
A total of 763,884 cancer cases were evaluated. Individuals with Medicaid or Medicare-Medicaid dual-eligible coverage and the

uninsured had significantly lower odds of receiving recommended radiation and/or chemotherapy after diagnosis or surgery for
breast, endometrial, and colon cancer, relative to those with private insurance. Dual eligible patients with gastric cancer had 21%
lower odds of having the recommended number of lymph nodes removed and examined compared to privately insured patients.
After adjusting for known demographic confounders, substantial and consistent disparities in quality of cancer care exist according

to type of health insurance in California. Further study is needed to identify particular factors andmechanisms underlying the identified
treatment disparities across sources of health insurance.

Abbreviations: AJCC = American Joint Commission on Cancer, BCS = breast conserving surgery, CCR = California Cancer
Registry, COC = Commission on Cancer, FORDS = Facility Oncology Registry Data Standards, HMO = health maintenance
organization, PPO = preferred provider organization, SEER = Surveillance, Epidemiology, and End Results, SES = socioeconomic
status.
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1. Introduction

Approximately 173,000 new cancer cases are diagnosed in
California each year, and 1.4 million Californians alive today are
living with cancer or have a history of the disease.[1,2] Rapidly
rising costs of cancer care and deficiencies in the quality of cancer
care are of growing concern.[3] Direct spending on cancer care in
the United States doubled between 1990 and 2010, from
approximately 63 billion dollars in 1990 to 125 billion in
2010. Spending is estimated to rise to $158 to 207 billion by
2020.[4] The escalating cost of cancer care and the observed
quality of care shortcomings have increased calls for quality
measurement and performance accountability for providers of
cancer care.
Previous studies have indicated that advances in cancer

treatment have not benefitted cancer patients equally; disparities
exist in quality of cancer treatment according to demographic
factors such as race/ethnicity, socioeconomic status (SES), and
source of health insurance.[5–9] Several studies have found
African-Americans and Hispanic cancer patients receive lower
quality of care relative to their non-Hispanic white counter-
parts.[10–12] The associations between health insurance type and
quality of cancer care are not well defined, but some studies have
reported lower quality of care for some specific cancers among
individuals who were uninsured or on Medicaid insurance at the
time of their cancer diagnosis.[11,13–15]

The present study builds on a prior descriptive report which
identified disparities in the quality and outcomes of cancer care
by source of health insurance among cancer patients in
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California. While the univariate findings presented in the
previous report suggested some disparities in quality of care,
these results were not adjusted for demographic factors such as
race, SES, and age. The purpose of this more granular analysis
was to determine if the quality of care disparities across type of
health insurance exist after accounting for possibly confounding
demographic characteristics.
2. Methods

2.1. Study population

Individuals diagnosed with cancers of the breast, ovary,
endometrium, cervix, colon, lung, or stomach during the period
2004–2014, were identified in the California Cancer Registry
(CCR). The CCR is the largest, population-based cancer
surveillance system for a geographically contiguous area in the
world, collecting incidence reports on over 160,000 new cases of
cancer diagnosed annually in California. The CCR has collected
data on tumor characteristics, diagnosis, treatment, follow-up,
and patient’s demographic information for incident cancers
diagnosed since 1988. The CCR has consistently met the highest
national standards for data quality and completeness. Data are
collected through a network of regional registries, which are also
affiliated with the National Cancer Institute’s Surveillance,
Epidemiology and End Results (SEER) program. Site-specific
cancer cases were identified using site and histology codes as
defined in the International Classification of Diseases for
Oncology, Third Edition (ICD-O-3).[17] The rationale for only
including cases diagnosed from 2004 forward is that information
on stage of disease classified according to the American Joint
Commission on Cancer (AJCC) staging scheme is only available
starting in 2004. This study was approved by the institutional
review board at the University of California, Davis.
2.2. Description of variables

The outcome of interest in this study was receipt of high quality
cancer care, as specified by established Commission on Cancer
(COC) quality measures for which reliable information was
available in the CCR.[18] Each measure includes detailed
specifications along with case eligibility criteria, which were
used to select cases. Quality of care was measured using 10
performance measures across the 7 cancer sites included in the
analysis.
CCR collects information on both primary and secondary

payer at the time of diagnosis. Information from these 2 variables
was aggregated to create 5 categories of health insurance:
Medicare, Medicaid, dual eligible (both Medicare and Medicaid
insurance), privately insured, and uninsured. In addition to those
with health maintenance organization (HMO), preferred provid-
er organization (PPO) or fee for service insurance, private
insurance included individuals on Medicare with private
supplement. Persons with Medicaid in either the primary or
secondary payer categories were classified as either dual eligible
(cases with both Medicare and Medicaid insurance) or Medicaid
(Medicaid+other source of insurance). Persons havingMedicare-
Medicaid dual eligibility (i.e., persons with Medicare primary
coverage andMedicaid supplemental insurance) are of particular
interest from a cancer care perspective because disproportionate
numbers of these “dual eligible” persons are at higher risk for
cancer (compared to the general population) due to advanced age
and adverse socioeconomic circumstances, among other factors.
2

Patients with payer source designated as county health
insurance or Indian Health Service were not included in the
analysis due to the heterogeneity of program administration and
delivery of care for these persons. There is great variation across
California’s 58 counties in the way locally financed (i.e., county-
financed) health care is delivered. Some counties operate large
healthcare systems, while others purchase medical services from
private providers.[19] The delivery of care among individuals with
Indian Health Service (IHS) insurance also varies throughout the
state because the vast majority of Native Americans in California
reside in urban areas, rather than on reservations where residents
are more likely to receive care via IHS facilities.[20] Individuals
with any type of military service-related insurance (Department
of Veterans Affairs or Department of Defense), were also
excluded from the analysis since the CCR is only authorized to
use these data for public health surveillance.
Stage of disease was classified according to the AJCC staging

scheme.[21] Type of surgery was classified based on codes from
the American College of Surgeons’ Commission on Cancer
Facility Oncology Registry Data Standards (FORDS).[22] Race/
ethnicity was coded according to the North American Associa-
tion of Central Cancer Registries’ Hispanic and Asian/Pacific
Islander Identification Algorithm.[23] Age at diagnosis was
grouped into four categories: under 40 years, 40 to 64, 65 to
74, and over 75 years of age. As one of the breast cancer quality
measures specified an upper age limit of 70, age at diagnosis for
this analysis was grouped into 3 categories: under age 50, 50 to
59, and 60 to 69. SES was measured using an established
aggregate measure of neighborhood SES, based on patients’
block group of residence at the time of diagnosis.[24]
2.3. Statistical analysis

Descriptive statistics were generated to summarize the demo-
graphic characteristics of the study population by cancer type.
Multivariate logistic regression models were run to assess the
associations between receipt of appropriate surgery/recom-
mended treatment (measured by adherence to individual COC
quality measures—yes/no), and source of health insurance at the
time of diagnosis. Private insurance was the referent category. All
models were adjusted for sex, age, race/ethnicity, SES, and stage
(for those measures that did not have stage as a defining
criterion). Cases with unknown values for any of the modelled
variables (summarized in Table 1) were excluded from the
multivariate analysis.
3. Results

3.1. Characteristics of the study population

Demographic and clinical characteristics of the study popula-
tion are summarized in Table 1. A total of 763,884 cases were
available for analysis across the 7 cancer sites examined, with
cancer specific sample sizes ranging from 16,112 cervical
cancer cases to 323,084 breast cancers. As expected, the largest
proportions were diagnosed between 40 and 64 years of age
for all cases. Consistent with known incidence patterns,
considerably larger proportions of individuals with cervical
cancer were under age 40, compared to those diagnosed with
other cancer types. Larger proportions of colon and lung
cancer cases were 75 years or older at the time of diagnosis
compared to the proportions diagnosed in this age group with
other cancer types.



Table 1

Demographic characteristics of California cancer patients by cancer site, 2004–2014 (n=763,884).

Cancer type
Breast

(n=323,084)
Ovary

(n=32,159)
Endometrium
(n=52,246)

Cervix
(n=16,112)

Colon
(n=118,907)

Lung
(n=190,125)

Gastric
(n=31,251)

Variable n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Age
<40 14,553 (4.5) 3982 (12.4) 2120 (4.1) 4179 (26.0) 2815 (2.4) 1267 (0.7) 1189 (3.8)
40–64 179,067 (55.4) 15,750 (49.0) 28,987 (55.5) 8863 (55.0) 42,705 (33.5) 51,390 (27.0) 12,090 (34.9)
65–74 69,777 (21.6) 5819 (18.1) 12,281 (23.5) 1711 (10.6) 29,282 (24.6) 59,777 (31.4) 7657 (24.5)
75+ 59,687 (18.5) 6608 (20.5) 8858 (16.9) 1359 (8.4) 46,920 (39.5) 77,691 (40.9) 11,504 (36.8)

Sex
Female 323,084 (100.0) 32,159 (100) 52,246 (100.0) 16,112 (100.0) 59,323 (49.9) 97,706 (51.4) 18,744 (60.0)
Male 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 59,584 (50.1) 92,419 (48.6) 12,507 (40.0)

Race
Non-Hispanic white 201,586 (62.4) 19,042 (59.2) 31,606 (60.5) 6513 (40.4) 73,358 (61.7) 134,236 (70.6) 13,265 (42.4)
Non-Hispanic black 20,856 (6.5) 1591 (4.9) 3174 (6.1) 1005 (6.2) 9830 (8.3) 14,524 (7.6) 2300 (7.4)
Hispanic 55,355 (17.1) 7357 (22.9) 10,295 (19.7) 6020 (37.4) 19,829 (16.7) 19,915 (10.5) 8895 (28.5)
Non-Hispanic Asian/Pacific Islander 41,059 (12.7) 3863 (12.0) 6409 (12.3) 2286 (14.2) 14,296 (12.0) 19,947 (10.5) 6493 (20.8)
Other/unknown 4228 (1.3) 306 (1.0) 762 (1.4) 288 (1.8) 1594 (1.3) 1503 (0.8) 298 (0.9)

AJCC stage
I 182,526 (56.5) 8243 (25.6) 34,671 (66.4) 7432 (46.1) 34,151 (28.7) 34,020 (17.9) 6783 (21.7)
II 84,081 (26.0) 2120 (6.6) 3002 (5.7) 1907 (11.8) 28,525 (24.0) 9855 (5.2) 3400 (10.9)
III 29,439 (9.1) 8964 (27.9) 6149 (11.8) 3192 (19.8) 26,408 (22.2) 36,716 (19.3) 4265 (13.6)
IV 13,046 (4.1) 6986 (21.7) 3987 (7.6) 2201 (13.7) 21,970 (18.5) 86,080 (45.3) 10,874 (34.8)
Unknown/unstaged 13,992 (4.3) 5846 (18.2) 4437 (8.5) 1380 (8.6) 7853 (6.6) 23,454 (12.3) 5929 (19.0)

Surgery
No surgery 25,788 (8.0) 6315 (19.6) 4562 (8.7) 6679 (41.5) 16,199 (13.6) 146,956 (77.3) 16,351 (52.3)
Any surgery 294,690 (91.2) 25,558 (79.5) 47,490 (90.9) 9333 (57.9) 101,647 (85.5) 39,887 (21.0) 14,672 (47.0)
Unknown 2606 (0.8) 286 (0.9) 194 (0.4) 100 (0.6) 1061 (0.9) 3282 (1.7) 228 (0.7)

Radiation
None 188,438 (58.3) 31,482 (97.9) 41,456 (79.3) 7939 (49.3) 115,942 (97.5) 129,248 (68.0) 25,079 (80.2)
Any 133,387 (41.3) 383 (1.2) 10,584 (20.3) 8082 (50.1) 1909 (1.6) 57,549 (30.3) 5,922 (19.0)
Unknown 1269 (0.4) 294 (0.9) 206 (0.4) 91 (0.6) 1056 (0.9) 3328 (1.8) 250 (0.8)

Chemotherapy
None 217,846 (67.4) 14,945 (46.5) 42,242 (80.8) 8923 (55.4) 84,353 (70.9) 113,645 (59.8) 17,973 (57.5)
Any 99,426 (30.8) 16,372 (50.9) 9384 (18.0) 6891 (42.8) 30,943 (26.0) 70,042 (36.8) 12,446 (39.8)
Unknown 5812 (1.8) 842 (2.6) 620 (1.2) 298 (1.8) 3611 (3.1) 6438 (3.4) 832 (2.7)

SES
1 (low) 37,219 (11.5) 4733 (14.7) 7487 (14.3) 4074 (25.3) 17,406 (14.6) 29,961 (15.7) 5994 (19.2)
2 53,944 (16.7) 5988 (18.7) 9,612 (18.4) 3529 (21.9) 22,901 (19.3) 39,358 (20.7) 6490 (20.8)
3 64,922 (20.1) 6666 (20.7) 10,855 (20.8) 3172 (19.7) 25,186 (21.2) 41,463 (21.8) 6266 (20.0)
4 75,957 (23.5) 7007 (21.8) 11,696 (22.4) 2842 (17.6) 25,886 (21.8) 40,031 (21.1) 6281 (20.1)
5 (high) 79,863 (24.7) 6742 (21.0) 10,907 (20.9) 2073 (12.9) 23,710 (19.9) 33,273 (17.5) 5281 (16.9)
Unknown 11,179 (3.5) 1013 (3.1) 1689 (3.2) 422 (2.6) 3818 (3.2) 6039 (3.2) 939 (3.0)

Health insurance
Private 223,037 (69.0) 20,066 (62.4) 34,791 (66.6) 7628 (47.4) 69,903 (58.8) 99,347 (52.3) 15,541 (49.7)
Medicare 40,203 (12.4) 3975 (12.4) 6847 (13.1) 1006 (6.2) 22,693 (19.1) 40,823 (21.5) 5730 (18.3)
Medicaid 29,225 (9.1) 3531 (11.0) 4129 (7.9) 4759 (29.5) 8010 (6.7) 13,232 (7.0) 3622 (11.6)
Dual eligible 11,535 (3.6) 1495 (4.6) 2195 (4.2) 726 (4.6) 8448 (7.1) 15,262 (8.0) 3171 (10.2)
Uninsured 2717 (0.8) 1097 (3.4) 1298 (2.5) 598 (3.7) 2066 (1.7) 3030 (1.6) 910 (2.9)
Other 5076 (1.6) 753 (2.3) 1405 (2.7) 618 (3.8) 3683 (3.1) 6555 (3.4) 891 (2.9)
Unknown 11,291 (3.5) 1242 (3.9) 1581 (3.0) 777 (4.8) 4099 (3.5) 11,876 (6.2) 1384 (4.4)

AJCC=American Joint Commission on Cancer, SES= socioeconomic status.
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The single largest insurance grouping was private insurance
for all cancer types. Slightly lower proportions of cervix and
gastric cancer patients were privately insured relative to
those with other cancer types. The proportions of cancer
patients with Medicare insurance at the time of diagnosis
ranged from 6% (cervix) to 22% (lung). The cervical cancer
group had the highest proportions of individuals with
Medicaid (30%) and those who were uninsured (3.7%) at
the time of diagnosis compared with patients diagnosed with
other cancers.
3

3.2. Breast cancer

Multivariate analysis of the association between adherence with
2 breast cancer quality performance measures and payer source
revealed significant differences by insurance type (Table 2). Breast
cancer patients in all other insurance groups had significantly
lower odds (16–25%) of receiving radiation after breast
conserving surgery (BCS) compared with the privately insured
group. Both the dual eligible group (OR=0.75, 95% CI=0.67–
0.84) and the uninsured (OR=0.76, 95% CI=0.64–0.90), were
least likely to have had radiation after BCS compared to those

http://www.md-journal.com


Table 2

Association between health insurance type and concordance with quality measures by cancer type, 2004–2014, California
∗,†.

Health insurance type Medicare Medicaid Dual eligible Uninsured

Quality measure OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Breast cancer
Radiation considered or administered after breast conserving surgery for women<70 0.83 (0.77, 0.89) 0.84 (0.80, 0.89) 0.75 (0.67, 0.84) 0.76 (0.64, 0.90)
Radiation considered or administered after mastectomy for women with four or

more positive lymph nodes
0.90 (0.80, 1.02) 0.94 (0.85, 1.03) 0.81 (0.69, 0.96) 0.66 (0.47, 0.94)

Ovarian Cancer
Salpingo-oophorectomy with omentectomy, debulking, cytoreductive surgery or pelvic

extenteration performed in stages I–III ovarian cancers
1.09 (0.92, 1.29) 0.90 (0.77, 1.06) 1.01 (0.79, 1.29) 0.77 (0.57, 1.03)

Endometrial cancer
Chemotherapy and/or radiation administered to patients with stage IIIC or IV

endometrial cancer
0.74 (0.61, 0.90) 0.49 (0.40, 0.59) 0.74 (0.56, 0.97) 0.30 (0.22, 0.42)

Cervical cancer
Use of brachytherapy in patients treated with primary radiation with curative intent 0.81 (0.61, 1.07) 0.85 (0.74, 0.97) 0.95 (0.73, 1.25) 0.47 (0.34, 0.66)
Chemotherapy administered to patients receiving radiation for stages IB2-IV cancer

or to patients with positive pelvic nodes, surgical margins, and/or positive parametrium
1.02 (0.78, 1.35) 1.27 (1.11, 1.47) 0.95 (0.72, 1.24) 0.71 (0.52, 0.97)

Colon cancer
At least 12 regional lymph nodes removed and pathologically examined for resected

colon cancer
1.04 (0.95, 1.14) 1.02 (0.88, 1.17) 0.91 (0.80, 1.05) 1.00 (0.74, 1.37)

Adjuvant chemotherapy administered to patients under 80 with stage III cancer 0.84 (0.60, 1.17) 0.57 (0.39, 0.83) 0.49 (0.33, 0.76) 0.57 (0.29, 1.12)
Lung cancer
At least 10 regional lymph nodes removed and pathologically examined for AJCC stage IA,
IB, IIA, or IIB resected nonsmall cell lung cancer

0.99 (0.92, 1.06) 1.01 (0.89, 1.16) 1.03 (0.91, 1.16) 1.31 (0.90, 1.90)

Gastric cancer
At least 15 regional lymph nodes removed and pathologically examined for AJCC

stage I–III cancer
1.01 (0.908, 1.14) 1.01 (0.88, 1.15) 0.79 (0.69, 0.90) 1.00 (0.74, 1.36)

AJCC=American Joint Commission on Cancer, CI=confidence interval, OR= odds ratio.
∗
Adjusted for age, sex, race, SES, and stage (when appropriate).

† Referent group is private insurance.
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with private insurance. Among breast cancer cases with four or
more positive lymph nodes, both uninsured (OR=0.66, 95%
CI=0.47–0.94) and dual eligible patients (OR=0.81, 95% CI=
0.69–0.96) had significantly lower odds of having radiation
considered or administered after mastectomy.
3.3. Ovarian cancer

No significant differences were found in receipt of appropriate
surgery (salpingo-oophorectomy with omentectomy, debulking,
cytoreductive surgery or pelvic exenteration) for stages I–III
ovarian cancers across insurance groups. Uninsured individuals
were 23% less likely to have the appropriate surgery compared to
those with private insurance, although this result did not reach
statistical significance (OR=0.77, 95% CI=0.57–1.03).
3.4. Endometrial cancer

Persons with stage III and IV endometrial cancer who had
Medicare or dual Medicare-Medicaid insurance at the time of
diagnosis had 26% lower odds of having chemotherapy or
radiation administered compared with privately insured cases.
Persons with Medicaid coverage were 51% less likely to receive
chemotherapy and radiation compared to the group with private
insurance. Uninsured persons had the lowest odds of receiving
chemotherapy compared to those with private insurance (OR=
0.30, 95% CI=0.22–0.42).
3.5. Cervical cancer

Cervical cancer cases treated with primary radiationwhowere on
Medicaid at the time of diagnosis had significantly lower odds of
4

having brachytherapy as the treatment modality (OR=0.85,
95% CI=0.74–0.97) compared to those with private insurance.
The uninsured were 53% less likely than their privately insured
counterparts to have had brachytherapy used as the radiation
treatment modality (OR=0.47, 95% CI=0.34–0.66). The
Medicare and dual eligible groups were not significantly different
from private insurance in this regard.
3.6. Colon cancer

Among colon cancer patients who had surgical resection, there
were no significant differences by health insurance type with
respect to the odds of having at least 12 lymph nodes removed
and pathologically examined. Individuals with Stage III colon
cancer who had Medicaid or were Medicare-Medicaid dual
eligible were 43% and 51%, respectively, less likely to receive
adjuvant chemotherapy compared to privately insured patients.
The results for the Medicare and uninsured groups were
suggestive of lower odds of receipt of chemotherapy, but the
differences did not reach statistical significance.
3.7. Lung cancer

All groups had similar odds of having at least 10 regional lymph
nodes removed and examined for stages IA–IIB resected nonsmall
cell lung cancer; there were no significant differences from the
group with private insurance.
3.8. Gastric cancer

Dual eligible patients with stages I–III gastric cancer had 21%
lower odds of having at least 15 regional lymph nodes removed
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and examined compared to patients with private insurance.
Those with Medicare or Medicaid insurance, as well as the
uninsured, were not significantly different from the privately
insured with respect to this performance measure.
4. Discussion

Substantial and consistent disparities in quality of care were
found among cancer patients with different sources of health
insurance in California over the 11-year study period, after
accounting for possibly confounding factors such as age, race,
sex, and SES. Persons having Medicaid or Medicare-Medicaid
dual coverage or having no insurance appear to consistently
receive lower quality cancer care than privately insured patients,
as indicated by adherence to multiple quality measures across
several cancer types. Although the lower quality of care among
the uninsured may not be unexpected, the Medicaid and dual
eligible groups had results similar to or worse than the uninsured
for several types of cancer. The results of this multivariate
analysis are consistent with the less granular findings noted in a
previous report.[16]

Significant differences in receipt of radiation after BCS were
observed across all insurance groups compared to the privately
insured; all were significantly less likely to receive radiation.
Among those who underwent mastectomy, both the dual eligible
and uninsured groups were considerably less likely to receive
radiation after BCS or mastectomy compared to their privately
insured counterparts. Our results are consistent with previous
research about breast cancer treatment, conducted in both state-
specific and national populations.[5,8,14,25,26] A study conducted
in Florida by Voti et al, found that women with Medicaid
insurance at the time of diagnosis were 29% less likely to receive
recommended treatment for breast cancer, which is comparable
to our findings of 16% and 24% lower odds of receiving
radiation for the Medicaid and Medicare-Medicaid dual eligible
groups, respectively. Similar findings were observed among late
stage endometrial cancer patients in California; all groups had
similarly lower odds of receiving chemotherapy or radiation
compared to patients with private insurance.[6] A study of cancer
patients in Rhode Island reported that significantly lower
proportions of breast cancer patients with Medicaid received
BCS compared with privately insured patients.[14]

The odds of receiving brachytherapy as the modality for
radiation treatment of cervical cancer were significantly lower
among Medicaid and uninsured patients. This finding is
consistent with the results of a previous study, which analyzed
information from the National Cancer Data Base.[27] Benefits of
brachytherapy include cost effectiveness, minimization of side
effects, and the ability to deliver accurate and targeted treatment
doses.[6,27] The reason for this finding may be related to the lack
of availability of this specialized treatment at some treatment
facilities (e.g., hospitals lacking Commission on Cancer accredi-
tation or nonteaching hospitals), since the Medicaid and
uninsured populations tend to have less access to specialists
and high volume cancer treatment centers.[28] The declining trend
in the use of brachytherapy in favor of newer boost modalities has
been documented,[6,27,29] as has the increased risk of mortality,
leading many physicians to question this trend.
Colon and gastric cancer patients with Medicare-Medicaid

dual eligibility were less likely to have the appropriate minimum
number of lymph nodes removed and examined. Previous studies
of colon cancer treatment have yielded inconsistent results in this
regard.[11] Additionally, Medicaid and dual eligible patients were
5

the only groups significantly less likely than privately insured
patients to receive adjuvant chemotherapy. A study using
Tennessee cancer registry data found similar rates of adherence
to colon cancer treatment guidelines across all insurance groups,
but other studies have reported significant associations between
hospitals with a high proportion of Medicaid patients and poor
performance on evidence-based care.[11]

Our findings suggest that when compared to privately insured
persons, the overall quality of care is significantly lower among
cancer patients insured by Medicaid and those with Medicare-
Medicaid dual coverage, even after accounting for demographics
and stage at diagnosis. For multiple cancer types, adherence to
quality of care measures for these 2 groups is comparable to or
worse than for the uninsured population.
Determining the reasons for the differences in quality of care

was beyond the scope of this study, but previous studies have
indicated that physician referral patterns differ for patients
according to insurance type.[30] Previous research has detected
differences in referral rates to high volume cancer treatment
hospitals by insurance type, which may also limit the referral
networks available to cancer patients with Medicaid and the
uninsured.[31,32]

This analysis has some important data limitations that should
be considered when interpreting the results. The analysis used
only the payer source information available in the CCR. The
quality and completeness of this information varies by type of
insurance. Particular concerns exist with regard to Medicaid.
One previous validation study of payer source data in the CCR
database reported poor sensitivity of the Medicaid information
(48%), but good specificity (98%).[33] Given these results, it
would be reasonable to assume that Medicaid coverage is
underestimated in the CCR. The effect of undercounting
Medicaid coverage in the CCR cannot be predicted with
certainty, although it may well diminish actual differences in
outcomes between Medicaid and other insurers. That is, the
disparities observed forMedicaid beneficiaries might be greater if
Medicaid coverage were more completely captured in the CCR
data. Further investigation should be done linking CCR data with
Medicaid enrollment and paid claims data.
As CCR collects information only on first course of treatment,

the database does not contain uniformly highly reliable informa-
tion regarding the administration of treatment. A validation study
of the Surveillance, Epidemiology, and End Results (SEER)
database (which includes CCR data), using Patterns of Care
study data indicated reasonably high degrees of accuracy for
California data, however. Sensitivity and specificityofCCRdata to
correctly identify receipt of chemotherapy were 85% and 93%,
respectively. Positive and negative predictive value measures for
chemotherapy were 91% and 90%, respectively. Sensitivity and
specificity of CCR data to correctly identify receipt of radiation
were 89% and 91%, respectively. Positive and negative predictive
value measures for radiation were 84% and 94% (Anne-Michelle
Noone, M.S., e-mail communication, July 2017).
Additionally, information on the timing of treatment across

treatment types is somewhat limited in the CCR. In doing the
analysis of quality measures, it was assumed that radiation and
chemotherapy were delivered within the recommended time-
frames. If this assumption were substantially incorrect, then the
observed results may have overstated the actual quality of care.
Finally, information on duration of enrollment is not available

in the CCR. As a result, we were not able to ascertain whether
individuals were enrolled in a given health insurance program
before cancer diagnosis or if the diagnosis of cancer precipitated
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their enrollment in the program. This is particularly relevant to
Medicaid, in which patients go on and off being covered
relatively frequently. In this regard, it is relevant to note that in a
recently completed analysis of utilization of gene expression
profiling in breast cancer patients in which CCR and Medicaid
eligibility databases were linked, 59% of Medicaid members
were enrolled before being diagnosed with breast cancer and
40% were enrolled the same month as or subsequent to their
diagnosis.[34]

This study is the first multivariate, population-based assess-
ment of cancer care quality in California across multiple cancers
and health insurance types. Despite possible data limitations, the
results of the present study are particularly relevant in light of the
rapidly changing healthcare environment. As payment models for
oncology care evolve, it will be important to understand and
address disparities in the quality of care by type of health
insurance. Further study is needed to identify the particular
factors and mechanisms underlying the identified treatment
disparities across sources of health insurance.
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