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Introduction

 The Surveillance Epidemiology and End Results 
(SEER) cancer registry data have been extensively used 
to build prognostic models for skin melanoma (Weir et 
al., 2011; Brewer et al., 2012; Shaikh et al., 2012; Siegel 
et al., 2012). SEER is a particularly important source for 
identifying disparities in cancer treatment (Baine et al., 
2011; Singal et al., 2012). National Cancer Institute and 
Center for Disease Control fund SEER to monitor the 
cancer epidemiology of U.S. SEER registers about 28% of 
all of the oncology cases in U.S. SEER started collecting 
data in 1973 for 7 state and cosmopolitan registries. 
Through collecting and distributing data on cancer, SEER 
strives to decrease the burden of cancer. SEER data have 
been used widely as a benchmark for studying cancer 
outcomes in U.S. and in other countries; (Ognjanovic 
et al., 2009; Sultan et al., 2009; Cheung et al., 2010; 
McDowell et al., 2010; Pappo et al., 2010; Bhatia, 2011; 
Perez et al., 2011). The vastness and uniformity of SEER 
data are ideal for identifying potential socioeconomic 
disparities in oncology outcome. In addition to the 
biological staging factors and the treatment factors, this 
database also contains a large number of county level 
socio-economic data. The nature of the socio-economic 
barriers to good outcome for skin melanoma has not been 
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well characterized. This study used ROC analysis to select 
the best pretreatment prediction factor for multivariate 
analysis with the socioeconomic factors (Gimotty et al., 
2007; Pradhan et al., 2011; Cheung, 2012; Lee et al., 
2012). Furthermore, the effects of the socioeconomic 

designing future clinical trials for melanoma patients.
 
Materials and Methods

 SEER registries contain public use data. These data 
can be used for analysis with no internal review board 
approval needed. SEER registry has massive amount of 
data available for analysis, however, manipulating the data 
could be challenging. SEER Clinical Outcome Prediction 
Expert (SCOPE) (Cheung, 2012). The data were obtained 
from SEER 18 database. SEER*Stat (http://seer.cancer.

used were: ‘Year of diagnosis’=‘2004’,’2005’,’2006’ AND 
‘Site rec with Kaposi and mesothelioma’=‘Melanoma of 

used as the outcome variable. All of the statistics and 
programming of this study were performed in Matlab 

death was used in ROC area calculations. For univariate 
and multivariate analysis the following coding was used: 
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SEER stage (0=local/regional, 1=distant/unstaged); race 
(0=not African American, 1=African American); rural-
urban status of county of residence (0=urban, 1 =rural); 
county level % college graduate (0=more than 25%, 1= 
less/equal 25%); County level family income (0=higher/
equal $50k/year, 1=lower than $50k/year). Kaplan-Meier 
method was used to plot the survival curves. This study 
used an earlier homemade version of Matlab Kolmogorov- 
Smirnov’s test extended to compare two censored survival 
curves (posted on Matlab File Exchange). A more accurate 
version and without normalization to take into account of 
failures at zero followup times has been submitted to the 
same website.

Results 

 There were 49666 patients included in this study 
(Figure 1). The follow up duration (S.D.) was 59.4 (17.1) 
months. The mean (S.D.) age was 45.9 (17.5) years. The 
absolute risk of death from skin melanoma was 7.5% 
in this cohort. 392 SEER patents younger than 20 years 
old were diagnosed with melanoma from 2004 to 2006. 

with 7.5% for the older patients. There was a 5.8% risk 

patients. 98.9% of skin melanoma did not have histological 
grading completed. SEER stage (Figure 2a and Table 1) 

survival (Figure 2a) between the local/regional versus the 
distant and un-staged patients. SEER’s relatively simple 
staging model had a higher ROC area (0.80) than that 
(0.76) of the AJCC (American Joint Committee on Cancer) 
stage. There were only 227 African American patients. 

and lower county education attainment (Figure 2d), and 

univariates (Table 1). But only lower county income and 

1). The corresponding Cox proportional hazard model is 
shown in Figure 3. Living in neighborhoods with lower 

by about 2-4%.
 

This study was interested in identifying and measuring 

survival of skin melanoma patients (Figure 1). To that end, 
this study used ROC area to screen potential explanatory 

 Kolmogorov-Smirnov tests Cox Proportional Regression
 h p k beta s.e. p

SEER stage (0=local/regional, 1=distant/unstaged) 1.000 2.13E-28 0.967 2.569 0.034 0.000
Race (0=not African American, 1=African American) 1.000 6.14E-09 0.639 0.810 0.138 0.000
Rural-urban status of county of residence (0=urban, 1 =rural) 1.000 1.94E-05 0.402 0.072 0.050 0.145
County level %college graduate (0=more than 25%, 1=less/equal 25%) 1.000 1.14E-07 0.479 0.114 0.047 0.017
County level family income (0=higher/equal $50k/year, 1=lower than $50k/year)  1.000 6.60E-08 0.487 0.115 0.048 0.000

*

A) SEER 
stage, B) Race, C) Rural urban residence, D) County level 
% college graduate and E) County level family income

 A) B)

C) D)

 E)
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factors. When measuring the accuracy of prediction 
models, ROC analysis takes into account both sensitivity 

have a ROC area of 1 and a random model is expected 
to have an area of 0.5 (Hanley and McNeil, 1982). 
This study found SEER stage (Figure 2a) was the most 
predictive of all pretreatment models and was used for 

of disease as localized, regional, distant or incompletely 
staged/others. There was no information on why some 
patients were un-staged. Similarly no information on 
why most skin melanoma cancers were not graded. This 

very large areas of contributing cancer registries and 
there were likely to be various reasons for not staging 

area, SEER stage’s 0.80 could be considered high. For 
example, the prostate risk model had a ROC area of 0.75 
in its accuracy of predicting biochemical failure (Cheung 
et al., 2001a; 2001b). 

non-African American race/ethnicity by about 20% (Figure 
2b). Therefore, African American patients had a very low 
incidence of skin melanoma, but once diagnosed they have 
poorer outcomes. The etiology for this could be biological 
or correlated with living in the counties with lower 
socioeconomic status. County level low family income 
and county level low % of college graduates decreased the 

2d-2e). These factors were independent predictors under 
multivariate Cox proportional hazard model analysis 
(Table 1, Figure 3). The data here did not offer the reasons 
for these observations. Although, long distance of travel 
and limited medical access to high-expertise centers could 
be the reasons. This hypothesis could be further studied 
in the future and could form a testable hypothesis to see 
if removing these barriers could improve the outcome of 
melanoma patients. In an interesting study, simply moving 
patients out from low income neighborhoods improved 
their diabetes and obesity (Ludwig et al., 2012). A study 
as this has never been done in oncology, however, it will 

in general. The data presented here may be useful for 
designing such trials in the future.

In conclusion, racial and socioeconomic factors have 

It generates the hypothesis that ensuring access to cancer 
care may eliminate these outcome disparities.
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