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Abstract

Health care inequalities exist for patients with colon cancer. We hypothesize that factors such as
payers and medical comorbidities may explain much of this inequality. Methods: Patients with
colon cancer in the NCDB from 2003-2010 were identified in this study. Results: 541,649 patients
were identified. Median age and survival were 68.6 years and 62.5 months. A majority of them
(80.2%) were non-Hispanic white (NHW). African American (AA) and Hispanic (HS) patients were
more likely to have medicaid (MD) or be uninsured (UI) and reside in counties with lower socio-
economic status (SES). From univariate analysis, it was found that private insurance (PI) had
superior survival (98.7 months) compared to MD (46.0 months), medicare (MC) (50.4 months) and
UI (54.4 months). Survival was highest for HS (70.9 months) followed by NHW (63.2 months) and
AA (53.0 months). Also, survival was linked to comorbidity index (CI), SES, chemotherapy, gender
and surgical resection. On multivariate analysis, it was found that male (RR 1.11), SES, surgery (RR
2.29), chemotherapy (RR 1.96), CI, and stage were associated with survival. Race was a predictor
of survival, with a survival advantage for HS (RR 0.87) and others (0.87) compared to NHW (1) and
AA (1.2). Insurance status was strongly linked to survival. Compared to PI all other groups had
poorer survival: MC RR 1.11; MD RR 1.44; and NI RR 1.42. Conclusions: Inequality in outcomes for
colon cancer patients is strongly associated with race and underinsurance.
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1. Introduction

Healthcare inequalities have been associated with multiple risk factors including race, socioeconomic status
(SES), geography, population density, gender and payer status [1]-[5]. Such outcomes inequalities have been
noted for gastrointestinal malignancies, the most striking being associated with colorectal cancer [4]. Given that
colorectal cancer represents a significant cancer burden, and interventions such as screening and surgery can de-
crease mortality, understanding the factors that drive inequality is imperative.

The disparity gap for colon cancer has continued to widen as deceases in mortality over the last two decades
have not been equal for all groups [6] [7]. There appears to be a complex interplay of factors driving outcomes
in inequality. African-American (AA) race has been the most consistently sighted factor associated with poorer
outcomes [4] [6]-[8]. Such studies often do not (or cannot) account for access to care, SES, insurance or comor-
bidities [6] [9]-[11]. It is clear that SES, geographic, and insurance factors are also associated with outcome dis-
parity [4] [8] [12] [13]. Accounting for these potential confounding factors unveils a more complex picture [4]
[7][8] [11] [12] [14] [15]. For example, in an equal access system, the Veteran’s Administration, outcomes dis-
parities across racial lines are significantly diminished [12] [14]. It is likely that poorer outcomes for AA are, in
part, secondary to unequal use of screening, surgical resection, adjuvant therapy and appropriate follow-up [13]
[16]-[20].

Although these data are intriguing, and point towards the factors associated with colorectal cancer outcome
inequalities, much of the data have been derived from administrative datasets that lack key information [4] [10]
[13] [20] [21]. In order to surmount these obstacles, merged datasets have been constructed with surveillance,
epidemiology, and end results (SEER) or statewide cancer registries and administrative medicare data [4] [7]
[16]. Such data are limited in conclusion regarding a general United States population of colorectal cancer pa-
tients, as most patients are older than 65 years and restricted to SEER (only about 17% of the United States pop-
ulation) or other geographic regions. Veteran’s Administration and Military Health System surmount some of
these shortcomings which are limited to a small segment of the population [12] [14] [21].

Limitations in the current data regarding outcome inequalities in colorectal cancer make it imperative that
further study is undertaken to better define associated factors. We hypothesized that additional data unavailable
in many databases (i.e. data regarding treatment and comorbidities) would account for much of the inequalities
currently documented within the literature. In order to study our hypothesis, we chose the data from the National
Cancer Data Base (NCDB). The advantage of the NCDB dataset is that it represents a majority of patients diag-
nosed with cancer in the United States (~70%), documents both chemotherapy and radiotherapy treatment, and
reports Charlson Comorbidity Index.

2. Materials and Methods

This study has been exempted from the Institutional Review Board at East Carolina University. Data use was
granted via the g user program at the NCDB. All patients with colon cancer were identified in the NCDB. The
NCDB represents approximately 70% of all cancers diagnosed in the United States [22]. In order to better un-
derstand determinates of survival, data were analyzed only if Charlson Comorbidity Index (CCI) was available;
this limited our analysis to patients diagnosed between 2003 and 2010. Patients were also excluded if they did
not have adenocarcinoma or stage was unknown. Data obtained included region, gender, race, CCl, insurance
payer and AJCC stage. Treatment variables included surgery and administration of chemotherapy. Socioeco-
nomic variables were derived from the county level (not patient) census data on median income and percentage
of high school dropout. Insurance status was defined as medicare, private, medicaid/public assistance and not
insured. Race was defined as non-Hispanic White (NHW), AA, Hispanic (HS) and other for the purposes of this
study.

Statistical Analysis

The differences were compared by univariate and multivariate analysis. For univariate analysis, chi-square test
and students T-test were used as appropriate. Survival analysis was performed by the Kaplan-Myer method and
Log rank test. Cox proportional hazard models were used to estimate the independent effects of all variables on
survival. The appropriateness of proportional hazard assumptions was validated. Statistical significance was de-
fined as p < 0.05. All analyses were performed on JMP version 17 (SAS Institute, Inc., Cary, NC).
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3. Results
3.1. Population
541,649 patients were identified. Table 1 reports the demographics of patients in the NCDB undergoing

Table 1. Demographic characteristics of colon cancer patients in national cancer data base, 2003-2010.

Percentage/mean Number
Location Atlantic 15.6 84,713
Great lakes 18.8 101,975
Midwest 7.9 43,049
Mountain 3.9 21,056
Northeast 6.4 34,748
Pacific 11.2 60,685
South 6.6 35,902
Southeast 215 116,600
West 7.9 42,921
Age 68 68.4 - 68.5
Gender Male 48.8 264,333
Race White 80.2 434,375
Black 115 62,495
Spanish 4.3 23,261
Other 4.0 21,518
Insurance status Medicare 57.2 309,976
Private 34.0 184,106
Medicaid/public 4.0 21,742
Not insured 2.9 15,652
Unknown 1.9 10,173
County income <30,000 13.4 72,669
30,000 - 35,000 17.5 94,569
35,000 - 45,999 26.8 145,273
>45,000 36.7 198,996
Unknown 5.6 30,142
Percentage of <14% 328 177,687
High school 14.4% - 19.9% 229 124,298
Dropout 20-28.9 22.3 120,924
>29% 16.4 88,561
Unknown 5.6 30,179
County population Metro 78.1 423,039
Urban 13.9 75,038
Rural 2.0 10,551
Unknown 6.0 33,021
Charlson score 0 70.5 381,925

()
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Continued

1 21.7 117,762
>1 7.8 41,962
Stage | 238 128,833
1 28.5 154,422
1 21.7 150,308
v 20 108,086
Surgery Yes 92.6 501,584
No 7.4 39,878

Unknown 0.003 187
Chemotherapy Yes 36.2 196,175
No 60.5 327,738
Unknown 3.3 17,736

treatment for colon cancer from 2003-2010. The greatest number of patients came from the southeast, 21.5%
(116,600), the median age was 68 years; a vast majority of patients were classified as NHW 80.2% (434,375),
and there was an even gender distribution. The most common insurance status was medicare (57.2%) followed
by private insurance (34%), medicaid/public insurance (4%) and the uninsured (2.9%). Majority of patients
came from counties with the highest median income (36.7%) and lowest high school dropout rates (32.8%). The
majority came from metropolitan counties (population > 250,000) and had a low Charlson Comorbidity Index
(CCI). There was a fairly even distribution in all stages of the disease. Most patients underwent surgical resec-
tion (92.6%) and did not receive chemotherapy (62.6%).

3.2. Demographic, Socioeconomic, Charlson Index, Stage and Treatment Data by Race

Demographics: Significant variation existed in demographic, socioeconomic, stage and treatment factors when
stratified by race, p < 0.0001 (Table 2). NHW patients were equally likely to be from the southeast and the
Great Lakes, whereas, African-American (AA) were more likely to be from the Southeast. Hispanic (HS) patients
were equally likely to be from the Southeast and Pacific, and those classified as other were more likely to be
from the pacific. NHW patients were more likely to present at an older age of 69 years, compared to the other
groups.

Socioeconomic: Non-Hispanic White (NHW) patients were more likely to have medicare than any other group,
60.4%. AA and HS were more likely to have medicaid/public assistance or to be not insured at 15.1% and 21.4%
when compared to NHW and other. NHWSs and others were more likely to be from counties of >$45,000 median
income (39.2% and 50.1%) compared to AA and HS (18.6% and 26.8%). In addition, AA and HS were signifi-
cantly more likely to be from the lowest income counties (34% and 24.5%). NHW and others were also more
likely to reside in counties with a lower high school dropout rate when compared to AAs and HSs. AAs, HSs
and Others were more likely to reside in metropolitan counties when compared to the NHW patients.

Charlson Comorbidity Index (CCI), stage and treatment: CCI 0 was fairly similar for NHW, AA and HS but
slightly better for other. AA patients were more likely to present with stage 1V diseases than any other group at
25.4%, followed by HS (21.7%), other (20.7%) and NHW (17.4%). NHW patients were slightly more likely to
have surgery than any other group (93.2%) and AAs were slightly less likely to have surgery than any other
groups (89.3%). AAs, HSs and others were more likely to receive chemotherapy than NHW patients.

3.3. Survival

Univariate Analysis: There was a profound association between survival and insurance status, with private in-
surance having a median survival of 98.7 months compared to 54.4 months for uninsured patients (Figure 1).
Diminished survival for those with medicare most likely represents an expected advanced age in this group.
Median survival was lowest in the mountain region and highest in the pacific region, 58.8 months vs. 70.8
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Table 2. Demographic factors by race for colon cancer patients in the NCDB, 2003-2010.

Factor % (n)

Location

Gender

Insurance

Median county
Income

High school
Drop out

Population

Charlson index

Surgery

Chemotherapy

Age (mean)
Stage

Southeast
Great lakes
Atlantic
Pacific
Midwest
West
South
Northeast
Mountain
Female
Male
Medicare
Private
Medicaid/public
Not insured
Unknown
>45,000
35,000 - 45,999
30,000 - 35,000
<30,000
Unknown
>29%
20% - 28.9%
144-19.9
<14
Unknown
Metro
Urban
Rural
Unknown
>1
0
1
Yes
No
Unknown
Yes
No
Unknown

White
86,781 (20.0)
86,569 (19.9)
67,781 (15.6)
44,069 (10.5)

39,308 (9.1)
30,554 (7.3)
29,634 (6.8)
31,672 (7.3)
18,007 (4.2)
221,326 (51.0)
213,049 (49.0)
262,246 (60.4)
144,932 (33.4)
11,315 (2.6)
8735 (2.0)
7147 (1.7)
170,347 (39.2)
120,409 (27.7)
75,650 (17.4)
43,634 (10.1)
24,335 (5.6)
51,558 (11.9)
93,376 (21.5)
108,071 (24.9)
157,016 (36.2)
24,354 (5.6)
329,936 (76.0)
67,342 (15.5)
9707 (2.2)
27,390 (6.3)
34,629 (8.0)
304,885 (70.2)
94,861 (21.8)
404,863 (93.2)
29,371 (6.8)
141 (0.03)
153,378 (35.3)
267,697 (61.3)
13,300 (3.1)
69.5
106,023 (24.4)
126,561 (29.1)
119,096 (27.4)
82,695 (19.4)

Black
22,199 (32.5)
11,211 (17.9)

9618 (15.4)
2894 (4.6)
2292 (3.7)
6490 (10.4)
5850 (9.4)
1376 (2.2)
565 (0.9)
33,991 (54.4)
28,504 (45.6)
29,226 (46.8)
22,257 (35.6)
5659 (9.1)
3741 (6.0)
1612 (2.6)
11,630 (18.6)
13,986 (22.4)
12,284 (19.7)
21,231 (34.0)
3364 (5.4)
23,336 (37.3)
18,339 (29.3)
9037 (14.5)
8408 (13.5)
3375 (5.4)
53,687 (85.9)
5107 (8.2)
551 (0.9)
3150 (5.0)
4791 (7.7)
43,485 (69.6)
14,219 (22.8)
55,774 (89.3)
6693 (10.7)
28 (0.04)
24,511 (39.2)
35,485 (56.8)
2499 (4)

65.4
13,217 (21.2)
15,800 (25.3)
17,583 (28.1)
15,895 (25.4)

Spanish
5047 (21.7)
1598 (6.9)
3777 (16.2)
5333 (22.9)
308 (1.32)
4539 (19.5)
122 (0.52)
893 (3.84)
1644 (7.1)
11,190 (48.1)
12,071 (51.9)
9403 (40.2)
8132 (35.0)
2823 (12.1)
2162 (9.3)
741 (3.2)
6231 (26.8)
5982 (25.7)
4203 (18.1)
5708 (24.5)
1137 (4.9)
10,252 (44.1)
4949 (21.3)
3077 (13.2)
3841 (16.5)
1142 (4.9)
20,926 (90.0)
1159 (5.0)
81 (0.35)
1095 (4.7)
1507 (6.5)
16,902 (72.7)
4852 (20.9)
21,199 (91.1)
2055 (8.8)
7(0.03)
9819 (42.2)
12,472 (53.6)
970 (4.2)
63.4
4722 (20.3)
6425 (27.6)
7065 (30.4)
5049 (21.7)

Other
2573 (12.0)
2597 (12.1)
3537 (16.4)
8389 (39.0)
1141 (5.3)
1338 (6.2)

296 (1.4)
807 (3.8)
840 (3.9)
10,809 (50.2)
10,709 (4149.8)
9101 (42.3)
8785 (40.8)
1945 (9.0)
1014 (4.7)
673 (3.1)
10,788 (50.1)
4896 (22.8)
2432 (11.3)
2096 (9.7)
1306 (6.1)
3415 (15.9
4260 (19.8)
4113 (19.1)
8422 (39.1)
1308 (6.1)
18,490 (85.9)
1430 (6.7)
212 (1.0)
1386 (6.4)
1035 (4.8)
16,653 (77.4)
3830 (17.8)
1974 (91.8)
1759 (8.2)
11 (0.05)
8467 (39.4)
12,084 (56.2)
967 (4.5)

65.1
4871 (22.6)
5636 (26.2)
6564 (30.5)
4447 (20.7)

()
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months. Women had significantly longer survival than men, 65.8 months vs. 60.2 months. County income was
also significantly associated with survival, with the greatest survival in the highest income counties and a near
linear decrease with county income, p < 0.0001. A similar trend was noted for the percentage of high school
graduation, with a linear decrease with an increase in dropout rates. Survival was greatest for patients coming
from metropolitan counties, followed by urban counties than rural counties. Not surprisingly, CCI and stage
were strongly associated with survival. When stratified by race survival was greatest for other (88.8 months)
followed by HS, NHW and AA at 70.9, 63.2 and 53.0, respectively (Figure 2).

Multivariate Analysis: In order to better understand the relationships between survival, patient demographics
and outcomes, we performed a Cox regression analysis. As a result of the large numbers in this dataset, nearly
all the survival findings were significant with a p-value of <0.05. Factors strongly linked to survival were insur-
ance payer, race, and gender (Table 3). As expected, CCI, age and receipt of chemotherapy were linked to sur-
vival. Insurance status was a strong predictor of survival. When compared to patients with private insurance
those without insurance or with medicaid had the poorest survival (risk ratio 1.44 and 1.42) followed by

1.0

0.8

0.6

0.4

Survival

0.2

0.0 L i E L e S e R
0 10 20 30 40 50 60
Survival in Months
= Medicaid/public health/VA
= Medicare
= Not Insured
== Private
== Jnknown

Figure 1. Association between survival and insurance payer for
patients with colon cancer, NCDB 2003-2010.

1.0

0.8

0.6

0.4

Survival

0.2

0.0 . ; . , . ,
0 20 40 60
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— Black
— Other
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Figure 2. Survival by racial/ethnic group, NCDB 2003-2010.
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Table 3. Univariate and multivariate survival analysis for patients with colon cancer, NCDB 2003-2010.

Factor Median survival (95% CI) p value Risk ratio p value
Location Atlantic 61.8 (60.7 - 62.8) <0.0001 1.01 (0.98 - 1.02) 0.599
Great lakes 60.3 (59.4 - 61.3) 1.05(1.04 - 1.07) <0.0001
Midwest 62.2 (60.6 - 63.7) 1.07 (1.05 - 1.10) <0.0001
Mountain 58.8 (57.1 - 60.9) 1.10 (1.06 - 1.12) <0.0001
Northeast 64.3 (63.1 - 65.9) 1.01 (0.99 - 1.03) 0.465
Pacific 70.8 (69 - 72.5) 1
South 61.3(59.7 - 63.1) 1.06 (1.04 - 1.08) <0.0001
Southeast 63.7 (62.8 - 64.7) 1.04 (1.03 - 1.06) <0.0001
West 63.2 (61.8 - 64.7) 1.06 (1.04 - 1.09) <0.0001
Gender Male 60.2 (59.7 - 60.8) <0.0001 1.11(1.10-1.12) <0.0001
Female 65.8 (65.3 - 66.5) 1
Insurance Medicare 50.4 (50 - 50.9) <0.0001 1.11(1.09-1.12) <0.0001
Private 98.7 (97.6 - 100.4) 1
Medicaid/public 46.0 (44.6 - 47.7) 1.44 (1.41 -1.48) <0.0001
Not insured 54.4 (52.2 - 57.3) 1.42 (1.38 - 1.46) <0.0001
Median county <30,000 54.2 (53.2 - 55.0) <0.0001 1.06 (1.04 - 1.08) <0.0001
Income 30,000 - 35,000 57.4 (56.6 - 58.2) 1.05(1.03 - 1.07) <0.0001
35,000 - 45,999 62.0 (61.1-62.8) 1.02 (1.01 - 1.03) 0.0035
>45,000 69.9 (69.2 - 70.6) 1
High school <14% 69.8 (69.0 - 70.6) <0.0001 1
Dropout rate 14.4% - 19.9% 61.2 (60.4 - 62.1) 1.05(1.04 - 1.07) <0.0001
20-28.9 58.9 (58.0 - 59.7) 1.07 (1.05 - 1.09) <0.0001
>29% 57.1 (56.2 - 58.1) 1.05 (1.04 - 1.07) <0.0001
Unknown 67.3 (65.4 - 68.8)
Population Metro 63.5 (63.0 - 63.9) <0.0001 1.03 (0.99 - 1.06) 0.1263
Urban 59.3 (58.3 - 60.5) 1.01 (0.98 - 1.05) 0.483
Rural 57.5 (54.8 - 60.7) 1
Charlson score 0 72.7(72.1-73.3) <0.0001 1
1 52.9 (52.3 - 53.6) 1.22(1.21-1.23) <0.0001
>1 31.7 (31.5-32.4) 1.70 (1.67 - 1.72) <0.0001
Stage | 100.5 (100.6 - 102.6) <0.0001 1
I 84.9 (84.1 - 86.0) 1.55 (1.53 - 1.58) <0.0001
1 65.1 (64.3 - 65.8) 3.14 (3.09 - 3.19) <0.0001
v 13.6 (13.5 - 13.8) 11.41 (11.23 - 11.61)
Surgery Yes 71.1(70.6 - 71.5) 1
No 6.7 (6.5-6.8) 2.29 (2.26 - 2.33) <0.0001
Chemotherapy No 65.7 (65.2 - 66.1) <0.0001 1.96 <0.0001
Yes 58.3 (57.6 - 59.0) 1
Age (decade) 1.35(1.35-1.36) <0.0001
Race White 63.2 (62.7 - 63.6) <0.0001 1
African American 53.0 (51.9 - 54.1) 1.2 (1.18 - 122) <0.0001
Hispanic 70.9 (68.0 - 73.7) 0.93(0.91-0.95) <0.0001
Other 88.8 (84.8-92.8) 0.87 (0.84 - 0.89) <0.0001




T. L. Fitzgerald et al.

medicare (risk ratio 1.1). Race was also liked to survival, but in an unexpected way. We found (with a model
accounting for stage, insurance coverage and comorbidities) that Others and HS had a superior survival com-
pared to NHWs. AAs had a 20% survival disadvantage. Women had superior survival than men. Socioeconomic
status and location were weakly linked to survival. Low county level income and high school graduation rates
were associated with diminished survival when compared to the highest level counties, risk ration 1.06 and 1.05.

4. Discussion

In order to adequately address the healthcare outcomes inequalities, we must clearly define which factors are
associated with poorer outcomes. There are many studies associating healthcare outcome inequalities with race,
socioeconomic status (SES), insurance coverage, population density and gender [4]. Although these data provide
some understanding of healthcare inequality, conclusions are limited by an inability to control for key variables.
Missing data elements include insurance payer status, treatment variables and comorbidities and the study of li-
mited population (i.e. military, a single state, or >65 years old). In order to better define outcomes disparities, we
embarked on an evaluation of the National Cancer Data Base (NCDB) which covers 70% of the newly diag-
nosed cancers in the United States and contains many variables missing from other data sets.

In this study we found that insurance payer was an important predictor of survival. Patients with medicaid or
who were not insured had a more than 40% increased risk for mortality when compared to those with private
insurance. In addition we found that race was strongly linked to survival, but in a way different from many pre-
vious studies. We found that, as most literature suggests, that African-Americans (AA) are at a higher risk of
mortality; we, however, found that Hispanics (HS) had a superior survival rate. Although socioeconomic and
geographical factors were associated with survival, these associations were fairly weak.

Insurance payer status is strongly associated with survival for colorectal cancer. We found that patients who
were uninsured or had medicaid/public insurance had a more than 40% increased risk for mortality when com-
pared to those with private insurance. These data are an important extension of work done using the NCDB and
other data sets. Ward demonstrated using data from the NCDB that patients who had medicaid or were unin-
sured presented more often with advanced colorectal cancer when compared to those with commercial insurance
[23]. Robins, also with NCDB, found that survival was lower for patients with medicare or who uninsured com-
pared to patients with private insurance [24]. In contrast to our data, the authors only looked at patients of age 18 -
64 years and follow-up was limited to one year. Similar studies using statewide registries have found that pa-
tients with colorectal cancer who were uninsured or had medicaid, had a higher risk of death compared to pri-
vate insurance [20] [25] [26]. These studies, however, did not consistently adjust for SES or comorbidities. Gory
found that the survival disadvantage associated with a lower ecologic SES was mitigated by access to health in-
surance [8]. Our data adds additional understanding to the role of health insurance as a mediator of outcome in-
equality for colon cancer as previous literature is limited by lack of controls for important confounding factors
(SES, demographics and comorbidities), patient population, or inadequate follow-up.

We found little difference in survival between medicare patients and those with no insurance. The etiology of
this is unclear but may be secondary to poor access to care for patients with medicaid insurance. Another con-
tributor is enrollment after time of diagnosis. Many patients are enrolled in medicaid after diagnosis of cancer,
as high as 45%, and post-diagnosis enrollment is associated with a decreased survival [25] [27]. The NCDB
does not allow us to distinguish between patients enrolled in medicaid at the time of diagnosis and those
enrolled in medicaid after the diagnosis has been established.

Much of the survival disparities associated with colorectal cancer are diminished for patients who are cared
for in an equal access medical system. Investigators have found that in the Veterans’ Administration or military
insured families, socioeconomic and racial factors have no or little influence on outcomes for patients with co-
lorectal cancer [12] [14]. Comparisons between impoverished Canadian colon cancer patients and those in the
US demonstrate improved quality, increased use of chemotherapy and better survival for Canadians [28] [29].

There is a significant body of literature on survival disparities in colorectal cancer for AAs. Multiple investi-
gators have documented racial inequality in colorectal cancer, with diminished survival for AA patients [4] [6]
[71[9] [10] [21]. Similarly, we found on univariate analysis that AAs had a lower survival than any other group.
This continued on multivariate analysis when controlling for stage, insurance status, comorbidity, and SES fac-
tors (Table 3).

There appears to be a paradox in survival for HS patients in this and other studies. We found that HS patients,
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as well as AA, were more likely to be un/under-insured, present with metastatic disease and living in regions of
higher ecological socioeconomic deprivation. Despite this, on univariate and multivariate analysis it was found
that HSs had a superior survival compared to AAs and Non-Hispanic Whites (NHW). This is similar to the find-
ings of Phillips in the state of Texas [13]. In this study the authors report a decreased mortality for multiple can-
cers including colorectal. There are proposed mechanisms for this difference including a theory of selective mi-
gration of healthy immigrants and decreased smoking rates for HSs. The authors found that adjusting for smok-
ing rates in a theoretical model accounted for differences in mortality for all cancers, including colorectal.

This study has several limitations. First, all socioeconomic data is ecologic, i.e., these data represent census
track socioeconomic deprivation and not individual socioeconomic data. Also, we have access to only two so-
cioeconomic factors limiting some of our ability to document socioeconomic deprivation. There are also limita-
tions inherent to all large database studies. Secondary to the size of this database, many factors were statistically
associated with survival even when the advantage was fairly modest. The readers need to be mindful of the clin-
ical relevancies of these differences.

5. Conclusion

In conclusion, we found that insurance payer status was a stronger predictor of decrease survival than race or
SES. These differences were noted on both univariate and multivariate analyses. These data indicate that access
to care continues to be important beyond diagnosis. We also found that the AA race imparted about a 20% sur-
vival disadvantage compared to NHW. Finally, we also noticed a significant improvement in survival for HS
Americans despite the presence of poor access to insurance, later stage of presentation and ecologic socioeco-
nomic deprivation. The explanation for this paradox is not entirely clear, but may be related to healthy migration
and smoking status.
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