
The expanding melanoma burden in California Hispanics:
Importance of socioeconomic distribution, histologic subtype
and anatomic location

Ricardo A. Pollitt, PhD1, Christina A. Clarke, PhD, MPH2,3, Susan M. Swetter, MD1,4, David
H. Peng, MD, MPH5, John Zadnick, MS6, and Myles Cockburn, PhD6

1Department of Dermatology, Pigmented Lesion and Melanoma Program, Stanford University
Medical Center and Stanford Cancer Center, Stanford, CA
2Northern California Cancer Center, Fremont, CA
3Department of Health Research and Policy, Stanford University Medical Center and Stanford
Cancer Center
4Dermatology Service, Veterans Affairs Palo Alto Health Care System, Palo Alto, CA
5Department of Clinical Dermatology, University of Southern California, Los Angeles, California
6Department of Preventive Medicine, USC/Keck School of Medicine, Los Angeles, California

Abstract
Background—The incidence patterns and socioeconomic distribution of cutaneous melanoma
among Hispanics are poorly understood.

Methods—We obtained population-based incidence data for all Hispanic and Non-Hispanic
White (NHW) patients diagnosed with invasive cutaneous melanoma from 1988-2007 in the state
of California. Using a neighborhood-level measure of socioeconomic status (SES), we
investigated incidence, thickness at diagnosis, histologic subtype, and anatomic site and the
relative risk (RR) for thicker (>2mm) versus thinner (≤2mm) tumors at diagnosis for groups
categorized by SES.

Results—Age-adjusted melanoma incidence rates per million were higher in NHWs (P <.0001);
tumor thickness at diagnosis was greater in Hispanics (P <.0001). Sixty-one percent of melanomas
in NHWs occurred in the High SES group. Among Hispanics, only 35% occurred in the High SES
group; 22% were of Low SES. Lower SES was associated with thicker tumors (P <.0001); this
association was stronger in Hispanics. The relative risk (RR) for thicker versus thinner (≤2mm)
tumors in Low-SES versus High-SES NHW men was 1.48 (95% CI, 1.37-1.61); it was 2.18 (95%
CI, 1.73-2.74) in Hispanic men. Lower-SES patients had less superficial spreading melanoma
subtype (especially among Hispanic men) and more nodular melanoma subtype. Leg/hip
melanomas were associated with higher SES in NHW males but with lower SES in Hispanic
males.

Conclusions—The socioeconomic distribution of melanoma incidence and tumor thickness
differed substantially between Hispanic and NHW Californians, particularly among males.
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Melanoma prevention efforts targeted to lower-SES Hispanics and increased physician awareness
of melanoma patterns among Hispanics are needed.

Keywords
Melanoma; social class; tumor thickness; Hispanic Americans; race; ethnicity

Melanoma incidence has increased substantially worldwide over the last few decades, 1-5

and melanoma has become a leading cause of cancer deaths in young adults.6-8 Most
previous studies examining the expanding burden of melanoma in the United States (US)
have focused on non-Hispanic White (NHW) populations in whom incidence is highest. 9
However, little is known about the burden of melanoma among Hispanics, who comprise
approximately 15% of the US population and represent its fastest-growing ethnic group. In
California, more than 36% of the population is Hispanic.10 Melanoma incidence rates in the
US are lower in Hispanics (4.5 per 100,000) than in NHWs (21.6 per 100,000),8 but
melanomas in Hispanics are thicker and of later stage at diagnosis, are more likely to
metastasize, and have worse overall outcomes than in NHWs. 7, 11-17 Clinical characteristics
including anatomic site of presentation and histologic subtype also differ between Hispanics
and NHW, with more melanomas on the legs 11, 14, 15, 18 and higher frequencies of acral
lentiginous subtype (which occur on the palms, soles and subungual areas) in Hispanics. 12,
14, 15 Among California Hispanics, increasing melanoma incidence from 1988-2001 was
confined to thicker (> 1.5mm) tumors (associated with a worse prognosis), 19, 20 a trend not
observed in NHWs.21 A recent Florida study reported that the proportion of melanomas
diagnosed at late stage in Hispanics improved little from 1990-2004 compared with the
significant improvements observed in NHWs.17

The later stage at diagnosis and worse prognosis in Hispanics have been attributed to several
factors, including lower access to health insurance,22 delayed seeking of treatment,15, 23

lower awareness of risks or symptoms,15, 24 a lack of linguistically or culturally-targeted
screening efforts25 and declines in sun-safe behaviors due to increasing acculturation.26

Many of the above factors may be associated with lower socioeconomic status (SES). Prior
studies have reported higher rates of melanoma in high-SES populations, but higher
prevalence of late-stage melanoma and worse outcomes among low-SES, uninsured or
poorly-insured populations.14, 16, 27-31 SES may therefore represent a critical component in
understanding the melanoma burden among Hispanics, as Hispanics are more concentrated
in lower-SES communities than are NHWs.

To further understand the burden of melanoma in Hispanics and especially how SES
influences this burden, we focused on the large Hispanic population of California, and
examined differences in melanoma characteristics between all Hispanics and NHW
diagnosed with cutaneous malignant melanoma in California from 1988-2007. Our primary
goal was to describe racial/ethnic differences in the socioeconomic distribution of overall
melanoma incidence and the incidence of thicker (>2mm) tumors. We also examined
differences in the socioeconomic distribution of melanoma histologic subtype and anatomic
location.

METHODS
Source of cancer cases

Population-based melanoma incidence data were obtained from the California Cancer
Registry (CCR), the statewide population-based cancer registry (www.ccrcal.org) that
contributes data to the National Cancer Institute’s Surveillance, Epidemiology and End
Results (SEER) program. Patients were residents of California diagnosed with invasive
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cutaneous melanoma (International Classification of Diseases, 3rd edition (ICD-O-3)
histology codes 8720-8790) between January 1, 1988 and December 31, 2007.

Patient demographic and tumor characteristics
Patient race/ethnicity was categorized as non-Hispanic white or Hispanic based on medical
record report of race/ethnicity, supplemented by use of the National Hispanic Identification
Algorithm (NHIA).11 Patient SES was assigned on the basis of residence at diagnosis. We
used an index SES measure incorporating US Census information on census block group-
level education, median household income, proportion living 200% below poverty level,
proportion of blue-collar workers, proportion greater than 16 years and unemployed, median
rent and median house value, developed using principal components analysis as described
by Yost et al., (2001)32 and used previously.5, 32, 33 Patients with unknown block group of
residence (8.7%) were randomly assigned to a block group within their county. Standardized
component scores for the index were categorized into quintiles (quintile 1 was lowest SES;
quintile 5 was highest SES).

Given the limited number of Hispanics of higher SES, the two highest-SES quintiles were
grouped into a High SES group; the third and fourth quintiles were grouped into a Middle
SES group. These three SES groups (High, Middle, Low) were used in SES-specific
analyses.

Melanoma tumor thickness (≤1.00mm, 1.01-2.00mm, 2.01-4.00, and 4.01mm or more) was
classified according to 2002 American Joint Committee on Cancer tumor categories.34

Histologic subtype was classified by ICDO-3 code: superficial spreading melanoma (SMM):
8743; nodular melanoma (NM): 8721; acral lentiginous melanoma (ALM): 8744; lentigo
maligna melanoma (LMM): 8742. Specified rare histologies (8722-8741,8745-8790) were
grouped with malignant melanomas of unspecified histology (MM, NOS): 8720; 99.97% of
cases were confirmed microscopically. Anatomic site was categorized as head/neck (C44.0-
C44.4), upper limb/shoulders (C44.6), trunk (C44.5), and lower limbs/hips (C44.7).

Statistical Analysis
SEER*Stat software was used to calculate case distributions and annual age-adjusted
incidence rates (AAIRs) per 1,000,000 (standardized to the 2000 US standard) with 95%
confidence intervals (CIs) for cutaneous melanoma from 1988-2007. Distributions were
compared using chi-squared and Fisher exact tests; specific tests are noted in table footnotes.
We estimated relative risks (RR) for case count data using the logit odds ratio. We
calculated tests of linear trend using the Cochran–Armitage test for linearity. P-values less
than .05 were considered statistically significant.

The SES distribution of the Hispanic and NHW populations varied by age, with a higher
proportion of High-SES Hispanics in younger age groups. Our SES measure is at the census
block-group level; population denominators at this level are available from the US Census
only for decennial census years (1990 and 2000). Therefore, SES-specific AAIRs could only
be calculated for the years 1988-2002 (where census-based denominators are likely to be
stable), following our previous approach.5 We calculated AAIRs restricted to 1998-2002 in
separate analyses (data not shown). We found no substantial differences between the results
from those age-adjusted rate analyses and the results presented below.

RESULTS
Table 1 shows sociodemographic and clinical data for 83,859 NHW and 4,607 Hispanic
Californians with incident melanomas reported between 1988-2007. Median age at diagnosis
was significantly higher in NHWs (male: 61 years; females: 54 years) than in Hispanics (55
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years and 47 years respectively; P <.0001). Hispanics had significantly lower neighborhood-
level SES: greater than 40% of Hispanic melanoma patients were in quintile 1 (the lowest)
or 2 of neighborhood SES versus 20% of NHWs, while only 16% of Hispanics were in
quintile 5 (the highest) of neighborhood SES, compared to 33-35% of NHWs (P <.0001 for
all).

Among males, average annual age-adjusted incidence rates were 286.1 per 1,000,000 for
NHWs and 41.3 for Hispanics (P <.001). Among NHWs and Hispanic females, these rates
were 183.7 and 41.8 (P <.001). Gender-specific rates varied by race/ethnicity: males
accounted for 58% of melanomas in NHWs, but only 42% in Hispanics (P <.0001).

Clinical Melanoma Characteristics
Tumor thickness data was missing for 31% of NHW patients and 35% of Hispanic patients,
consistent with other data from population-based cancer registries. There was a significant
association between missing/unknown depth and SES in both Hispanics and NHWs
(p<0.0001; data not shown). However, this did not vary substantially by race/ethnicity:
NHWs had 30% missing depth in quintile 1 (lowest SES quintile) and 19% in quintile 5
(highest SES quintile), while Hispanics had 33% and 21% missing in quintiles 1 and 5
respectively.

Missing tumor thickness was strongly associated with stage: for regional/distant (vs.
localized) stage, NHW had a steadily increasing socioeconomic gradient of missing data
(9% in quintile 5 increasing to 15% in quintile 1; data not shown). For Hispanics these rates
of missing data similarly increased, from 12.5% in quintile 5 up to 25% in quintile 1.

Among those with known thickness, distributions differed significantly by race/ethnicity and
gender. Mean age-adjusted tumor thickness was greater in Hispanic (1.80mm) versus NHW
(1.22mm, P <.0001) males and Hispanic (1.47mm) versus NHW (1.07mm, P <.0001)
females. In addition, a significantly higher percentage of Hispanic versus NHW males had
tumors >2mm thick at diagnosis (21% versus 14%, respectively, P <.0001). This difference
was also observed for the thickest (>4mm) tumors; approximately twice as many Hispanic
males (10%) as NHW males (5%) had tumors >4mm thick. An excess of thicker tumors was
also observed among Hispanic females (15% had tumors >2mm thick) compared to NHW
females (10%).

ALM and NM subtypes comprised a higher percentage of melanomas in Hispanic males
than in NHW males (Table 1: P <.001), while the SSM subtype comprised a smaller
percentage (P <.0001). Aside from ALM, the distribution of histologic subtypes of
melanoma was similar in Hispanic and NHW females. In both racial/ethnic groups,
frequency of MM/NOS histology increased with decreasing SES: MM/NOS frequency
increased from 46% in quintile 5 (highest SES quintile) to 51% in quintile 1 in NHWs, and
from 46% in quintile 5 to 53% in quintile 1 in Hispanics (data not shown).

Hispanic males had significantly higher incidence of tumors on the lower limbs/hips than
NHW males (25% versus 9%; P <.001) and lower incidence of tumors on the trunk (33%
versus 41%; P <.0001).

Socioeconomic Status and Percentage of Thicker (>2mm) Melanomas at Diagnosis
Lower-SES patients were more likely to have thicker tumors at diagnosis, irrespective of
race/ethnicity or sex (P for trend <.0001 for all: Table 2). The association between lower
SES and thicker tumors was considerably stronger among Hispanic than NHW men. When
compared to High-SES NHW men, the relative risk (RR) for having tumors >2mm among
Middle-SES and Low-SES NHW men was 1.26 (95% CI: 1.20, 1.32) and 1.48 (95% CI:
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1.37, 1.61), respectively. When compared to High-SES Hispanic men, the relative risk for
thicker tumors was 1.77 (95% CI: 1.42, 2.20) for Middle-SES Hispanics men and 2.18 (95%
CI:1.73, 2.74) for Low-SES Hispanic men. These findings held among women as well:
Low-SES NHW women had a RR of 1.63 (95% CI 1.46, 1.83) for thicker tumors compared
to High-SES NHW women; the RR increased to 1.98 (95% CI: 1.55, 2.51) for Low-SES
versus High-SES Hispanic women.

Over 60% of NHWs with melanoma were of High SES. Among Hispanics, however, High-
SES individuals comprised only one-third of those with melanoma (P <.0001). Conversely,
Low-SES NHWs made up only 6% of all NHW melanoma patients; but more than 20% of
Hispanic patients (P <.0001)

This racial/ethnic difference in tumor burden by SES was stronger among thicker (>2mm)
tumors: among NHWs, over 50% of these tumors occurred among High-SES individuals,
while among Hispanic men and women only 19% and 24% of thicker tumors occurred in
those of High SES (P <.0001 for both sexes). Conversely, only 8% of thicker tumors
occurred in Low-SES NHWs, while 30% and 26% of thicker tumors occurred in Low-SES
Hispanic men and women, respectively (P <.0001 for both sexes).

Socioeconomic Status and Melanoma Histologic Subtype
Among males, lower-SES patients had a lower percentage of SSM subtype (P for trend <.
0001 within both race/ethnicities: Table 3). Again, this association was stronger in Hispanic
than in NHW males. An association between lower SES and a higher percentage of patients
with NM subtype was observed in all groups; there was little difference in the strength of
this association by race/ethnicity or gender (Table 3). Among NHW and Hispanic males and
females, P for trend was <.0001, .0004, <.0001, and .039 respectively.

Socioeconomic Status by Anatomic Site of Melanoma
High-SES NHW males had more lower limb/hip melanomas than low SES-NHW males
(10% vs. 7%, P <.0001: Table 4). Conversely, High-SES Hispanic males had significantly
lower proportions of these melanomas than Low-SES Hispanic males (19% vs. 27%, P for
trend= .0002). While the percent of melanomas on the trunk was stable across SES
categories for NHW males, it was significantly higher among High-SES versus Low-SES
Hispanic males (34% versus 23%, P for trend=.0003). Head/neck and upper limb and
shoulder melanoma rates did not vary by SES among either NHW or Hispanic males.

Associations between SES and anatomic location of melanomas did not vary as greatly by
race/ethnicity among females. Among both NHW and Hispanic women, head/neck
melanomas were significantly more common among lower-SES women. Unlike in men,
lower limb and hip melanomas were only slightly more common among lower-SES versus
High-SES Hispanic women.

DISCUSSION
In this study, the largest analysis of melanoma incidence in US Hispanics to date, we found
that the distribution and overall burden of cutaneous melanoma, and the associations
between SES and melanoma incidence and thickness in particular, were substantially
different in Hispanic than in NHW Californians. Consistent with previous studies, our
results showed that Hispanics had a lower incidence of melanoma than NHWs but were also
more likely to have thicker tumors at diagnosis.7, 35-37 In addition, however, we found a
much stronger burden of disease among lower-SES Hispanics than among NHWs,
particularly among males. The association between low SES and higher risk of thicker
tumors at diagnosis was also much stronger in Hispanic men. In secondary analyses, we
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found that SES was strongly associated with anatomic site of melanoma in Hispanic men
(unlike in NHW men), making clinicians’ experience with melanoma in NHW potentially
less applicable among Hispanics. Additionally, unlike in NHWs, melanoma histologic
subtype differed strongly by SES among Hispanic men, with less SSM and more NM (the
subtype accounting for most thicker melanomas)38 in lower-SES Hispanic males.

As the first large, population-based study with adequate numbers of patients to examine
socioeconomic differences between Hispanic and NHW melanoma patients, we found that
roughly two-thirds of the melanoma burden in Hispanic males occurred among the Middle-
and Low-SES groups. By comparison, over 60% of melanomas among NHWs occurred in
those of High SES. These findings underscore the very different sociodemographic
distribution of malignant melanoma in Hispanic versus NHWs Californians. Clearly, for
California Hispanics, melanoma is not a “disease of the affluent” as it has been described
among NHWs.35

The association between lower SES and thicker melanoma was also stronger among
Hispanics, to the extent that melanomas in Low-SES Hispanics were more than twice as
likely to be >2mm thick than those in High-SES Hispanics. Our results suggest that lower-
SES Hispanics may have poorer access to social, cultural, educational or job-related benefits
which increases the physician delay in melanoma diagnosis compared with their lower-SES
NHW counterparts. Differences between lower- and higher-SES Hispanics are likely to be
complex and may involve language barriers, knowledge about and access to health
institutions, and/or other difficult-to-measure components of social capital.39, 40 Sun-related
behaviors and cultural norms may also differentially impact melanoma risk and detection
among lower-SES Hispanics.26, 41

We confirmed previously-reported higher frequencies of NM and lower frequencies of SSM
subtype in Hispanics than in NHW.11, 15, 42 The socioeconomic gradients observed in the
distribution of melanoma subtypes were stronger in Hispanics. The frequency of the SSM
subtype in particular decreased sharply in lower-SES Hispanic males, while the frequency of
NM was higher. The reasons for these findings are unclear, but may reflect racial/ethnic
genetic susceptibilities for development of various melanoma subtypes, or environmental
differences in the effect of chronic versus intermittent ultraviolet exposure on melanoma
location and subtype. These novel findings require confirmation and further investigation.

We also confirmed previous reports that Hispanics have more leg/ hip melanomas and less
truncal melanomas than NHWs.11, 15, 43 Leg/hip melanomas include those on the soles;
therefore significantly higher rates of ALM among Hispanics help explain these findings.42

Racial/ethnic distribution differences were much stronger among males than females,
however, which increased rates of ALM among Hispanics cannot explain. More detailed
analyses will be required to elucidate associations between anatomic site and histopathology
of melanoma by race/ethnicity.

Leg/hip melanomas were much more common among Hispanic males of Low versus High
SES, whereas these melanomas were actually less common in Low- versus High-SES NHW
males. Conversely, the frequency of melanomas on the trunk was lower in lower-SES
Hispanic males; it did not vary appreciably by SES among NHWs. These SES associations
suggest the causes of racial/ethnic differences in anatomic distribution of melanoma are not
purely biological. While lower-SES Hispanics may be more likely to work in outdoor
occupations in which their lower limbs receive greater sun exposure, previous studies have
not found an association between continuous occupational sun exposure and increased
melanoma incidence.44 The role of UV exposure in melanoma incidence among Hispanics
remains poorly defined, with conflicting findings in previous studies.45, 46 Regardless, our
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data do suggest that dermatologists and primary care physicians should be aware of the
importance of examining the skin on the hips and lower extremities of Hispanic male
patients.

Limitations
This analysis utilized a large, reliable and up-to-date data source in the CCR, with access to
all reported melanoma cases during the time period analyzed, in the US state with the largest
population of Hispanics. In addition, our SES measure was created using a previously
established measure that has been utilized in multiple published studies. However, our study
also has several important limitations. First, our SES measure was an area-level and not an
individual-level measure. Thus, observed SES differentials may relate to individual-level or
a mixture of individual- and neighborhood-level influences. The mean individual-level SES
of Hispanics and NHWs living in the same SES-categorized neighborhood may also be
different. The CCR data are further limited in that they do not provide information on health
insurance status or on certain melanoma anatomic sites such as plantar or subungual
melanoma. Similarly, anatomic site-coding schemes in the CCR and other existing
population-based registries do not differentiate melanomas on the legs from those on the
hips (an area receiving less sun exposure).

Missing data rates were moderately high: 31% missing for tumor thickness in NHW and
35% in Hispanics, but were consistent with other population-based cancer registries.
Missing thickness and histology were also inversely associated with SES, however, the
associations were of similar magnitude in NHWs and Hispanics, so variations in missing
data are unlikely to explain the differences between Hispanics and NHW that we observed.
Histologic subtype was unspecified in approximately 50% of patients (although 99.97% of
melanoma NOS cases were confirmed microscopically). Finally, it is important not to
overgeneralize typical melanoma characteristics or presentation in a given population.

Altogether, our data suggest the need for different approaches to melanoma prevention and
management in Hispanic populations than in NHW. Racial/ethnic differences in the
socioeconomic distribution, socioeconomic gradient, thickness at diagnosis, and anatomic
location of melanoma suggest that screening approaches used for NHWs may not effectively
target Hispanics. Cockburn et al. (2006) showed that the incidence rate of thicker (>1.5mm)
melanomas was increasing in California Hispanics and recommended primary and
secondary prevention messages targeted to Hispanics. The lower SES of Hispanic melanoma
patients and clear SES gradient in tumor thickness underline the need for these prevention
messages to be accessible to those who 1) have a limited education; 2) have limited English
language skills or speak only Spanish; 3) have recently immigrated to the US; or 4) have
limited knowledge of and access to the American health care system. Such messages should
include information regarding sun avoidance and protection as well as melanoma detection
and skin self-examination techniques.

Clinicians should also take note of the marked racial/ethnic and socioeconomic differences
in histologic subtype, anatomic location and tumor thickness observed here. In particular,
health providers should be aware of the greater likelihood of thicker melanomas and more
frequent tumors on the legs/hips in lower-SES Hispanic men.

Our observations of substantially greater proportions of thick melanomas among lower-SES
Hispanic males in California serve as a public health warning regarding the need for
effective management of melanoma in minority and poorer populations. While the absolute
risk for melanoma is much lower in Hispanics, the large racial/ethnic disparities and
socioeconomic gradients reported here show that melanoma prevention efforts in this
population remain inadequate. Many fatal melanomas could be prevented every year by
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concerted efforts to improve 1) prevention messages directed specifically at Hispanics and
2) awareness among health care practitioners of the risk for cutaneous melanoma among
Hispanics in the US.

Acknowledgments
Funding/Support: This work was supported by the National Cancer Institute’s Surveillance, Epidemiology and
End Results (SEER) Program under contract N01-PC-35136 awarded to the Northern California Cancer Center and
contract N01-PC-35139 awarded to the University of Southern California. The collection of cancer incidence data
used in this study was supported by the California Department of Public Health as part of the statewide cancer
reporting program mandated by California Health and Safety Code Section 103885; the National Cancer Institute’s
SEER program under contract N01-PC-35136 awarded to the Northern California Cancer Center, contract N01-
PC-35139 awarded to the University of Southern California, and contract N01-PC-54404 awarded to the Public
Health Institute; and the Centers for Disease Control and Prevention’s National Program of Cancer Registries,
under agreement 1U58DP00807-01 awarded to the Public Health Institute. MC was supported in part by NIEHS
grant 5P30 ES07048, and National Institutes of Health grants R01 CA121052 and R01 ES015552. The ideas and
opinions expressed herein are those of the authors and endorsement by the State of California, Department of Public
Health the National Cancer Institute, and the Centers for Disease Control and Prevention or their Contractors and
Subcontractors is not intended nor should be inferred.

REFERENCES
1. Geller AC, Miller DR, Annas GD, Demierre M-F, Gilchrest BA, Koh HK. Melanoma incidence and

mortality among US whites, 1969-1999. JAMA. 2002; 288(14):1719–1720. [PubMed: 12365954]
2. Hall HI, Miller DR, Rogers JD, Bewerse B. Update on the incidence and mortality from melanoma

in the United States. Journal of the American Academy of Dermatology. 1999; 40(1):35–42.
[PubMed: 9922010]

3. Koh D, Wang H, Lee J, Chia KS, Lee HP, Goh CL. Basal cell carcinoma, squamous cell carcinoma
and melanoma of the skin: analysis of the Singapore Cancer Registry data 1968-97. Br J Dermatol.
Jun; 2003 148(6):1161–1166. [PubMed: 12828744]

4. Lasithiotakis KG, Leiter U, Gorkievicz R, et al. The incidence and mortality of cutaneous melanoma
in Southern Germany: trends by anatomic site and pathologic characteristics, 1976 to 2003. Cancer.
Sep 15; 2006 107(6):1331–1339. [PubMed: 16909413]

5. Linos E, Swetter SM, Cockburn MG, Colditz GA, Clarke CA. Increasing Burden of Melanoma in
the United States. J Invest Dermatol. 2009

6. Jemal A, Clegg LX, Ward E, et al. Annual report to the nation on the status of cancer, 1975-2001,
with a special feature regarding survival. Cancer. Jul 1; 2004 101(1):3–27. [PubMed: 15221985]

7. Rouhani P, Hu S, Kirsner RS. Melanoma in Hispanic and black Americans. Cancer Control. Jul;
2008 15(3):248–253. [PubMed: 18596677]

8. Horner, M.; Ries, L.; Krapcho, M., et al. SEER Cancer Statistics Review. National Cancer Institute;
Bethesda, MD: 1975-2006. http://seer.cancer.gov/csr/1975_2006/, per November 2008 SEER data,
posted to SEER web site 2009

9. Parkin, DM.; Whelan, SL.; Ferlay, J.; Teppo, L.; Thomas, DB. Cancer incidence in five continents.
Vol. VIII. IARC; Lyon, France: 2002.

10. U.S. Census Bureau. U.S. Census Bureau: State and County QuickFacts. [accessed May 12, 2009].
May 52009 Available from: http://quickfacts.census.gov/qfd/states/06000.html

11. Cress RD, Holly EA. Incidence of cutaneous melanoma among non-Hispanic whites, Hispanics,
Asians, and blacks: an analysis of california cancer registry data, 1988-93. Cancer Causes Control.
Mar; 1997 8(2):246–252. [PubMed: 9134249]

12. Hemmings DE, Johnson DS, Tominaga GT, Wong JH. Cutaneous Melanoma in a Multiethnic
Population: Is This a Different Disease? Arch Surg. September 1; 2004 139(9):968–973. 2004.
[PubMed: 15381614]

13. Hu S, Soza-Vento RM, Parker DF, Kirsner RS. Comparison of Stage at Diagnosis of Melanoma
Among Hispanic, Black, and White Patients in Miami-Dade County, Florida. Arch Dermatol. June
1; 2006 142(6):704–708. [PubMed: 16785372]

Pollitt et al. Page 8

Cancer. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://seer.cancer.gov/csr/1975_2006/
http://quickfacts.census.gov/qfd/states/06000.html


14. Zell JA, Cinar P, Mobasher M, Ziogas A, Meyskens FL Jr. Anton-Culver H. Survival for patients
with invasive cutaneous melanoma among ethnic groups: the effects of socioeconomic status and
treatment. J Clin Oncol. Jan 1; 2008 26(1):66–75. [PubMed: 18165642]

15. Cormier JN, Xing Y, Ding M, et al. Ethnic differences among patients with cutaneous melanoma.
Arch Intern Med. Sep 25; 2006 166(17):1907–1914. [PubMed: 17000949]

16. Chang AE, Karnell LH, Menck HR, The American College of Surgeons Commission on Cancer;
the American Cancer Society. The National Cancer Data Base report on cutaneous and
noncutaneous melanoma: a summary of 84,836 cases from the past decade. Cancer. Oct 15; 1998
83(8):1664–1678. [PubMed: 9781962]

17. Hu S, Parmet Y, Allen G, et al. Disparity in Melanoma: A Trend Analysis of Melanoma Incidence
and Stage at Diagnosis Among Whites, Hispanics, and Blacks in Florida. Arch Dermatol.
December 1; 2009 145(12):1369–1374. [PubMed: 20026844]

18. Bergfelt L, Newell GR, Sider JG, Kripke ML. Incidence and anatomic distribution of cutaneous
melanoma among United States Hispanics. J Surg Oncol. Apr; 1989 40(4):222–226. [PubMed:
2927134]

19. Levi F, Randimbison L, La Vecchia C, Te VC, Franceschi S. Prognostic factors for cutaneous
malignant melanoma in Vaud, Switzerland. Int J Cancer. Oct 29; 1998 78(3):315–319. [PubMed:
9766565]

20. MacKie RM, Hole D, Hunter JA, et al. The Scottish Melanoma Group. Cutaneous malignant
melanoma in Scotland: incidence, survival, and mortality, 1979-94. BMJ. Nov 1; 1997 315(7116):
1117–1121. [PubMed: 9374883]

21. Cockburn MG, Zadnick J, Deapen D. Developing epidemic of melanoma in the Hispanic
population of California. Cancer. Mar 1; 2006 106(5):1162–1168. [PubMed: 16429450]

22. De Navas-Walt, C.; Proctor, BD.; Smith, J. Income, Poverty, and Health Insurance Coverage in the
United States: 2006. US Census Bureau. Washingon, D., editor. 2007. Vol Current Population
Reports P60-233

23. Friedman LC, Bruce S, Weinberg AD, Cooper HP, Yen AH, Hill M. Early detection of skin
cancer: racial/ethnic differences in behaviors and attitudes. J Cancer Educ. 1994 Summer;9(2):
105–110. [PubMed: 7917894]

24. Byrd-Miles K, Toombs EL, Peck GL. Skin cancer in individuals of African, Asian, Latin-
American, and American-Indian descent: differences in incidence, clinical presentation, and
survival compared to Caucasians. J Drugs Dermatol. Jan; 2007 6(1):10–16. [PubMed: 17373156]

25. Saraiya M, Hall HI, Thompson T, et al. Skin cancer screening among U.S. adults from 1992, 1998,
and 2000 National Health Interview Surveys. Prev Med. Aug; 2004 39(2):308–314. [PubMed:
15226039]

26. Andreeva VAP, Unger JBP, Yaroch ALP, Cockburn MGP, Baezconde-Garbanati LP, Reynolds
KDP. Acculturation and Sun-Safe Behaviors Among US Latinos: Findings From the 2005 Health
Information National Trends Survey. American Journal of Public Health. 2009; 99(4):734–741.
[PubMed: 19150918]

27. Ortiz CA, Goodwin JS, Freeman JL. The effect of socioeconomic factors on incidence, stage at
diagnosis and survival of cutaneous melanoma. Med Sci Monit. May; 2005 11(5):RA163–172.
[PubMed: 15874907]

28. Pollitt RA, Clarke CA, Shema SJ, Swetter SM. California Medicaid enrollment and melanoma
stage at diagnosis: a population-based study. Am J Prev Med. Jul; 2008 35(1):7–13. [PubMed:
18482824]

29. Roetzheim RG, Pal N, Tennant C, et al. Effects of health insurance and race on early detection of
cancer. J Natl Cancer Inst. Aug 18; 1999 91(16):1409–1415. [PubMed: 10451447]

30. Singh, GK.; Miller, BA.; Hankey, BF.; Edwards, BK. Area socioeconomic variations in U.S.
cancer incidence, mortality, stage, treatment, and survival, 1975-1999. National Cancer Institute;
2003.

31. Van Durme DJ, Ferrante JM, Pal N, Wathington D, Roetzheim RG, Gonzalez EC. Demographic
Predictors of Melanoma Stage at Diagnosis. Arch Fam Med. July 1; 2000 9(7):606–611. 2000.
[PubMed: 10910307]

Pollitt et al. Page 9

Cancer. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



32. Yost K, Perkins C, Cohen R, Morris C, Wright W. Socioeconomic status and breast cancer
incidence in California for different race/ethnic groups. Cancer Causes Control. Oct; 2001 12(8):
703–711. [PubMed: 11562110]

33. Clarke CA, Glaser SL, Keegan TH, Stroup A. Neighborhood socioeconomic status and Hodgkin’s
lymphoma incidence in California. Cancer Epidemiol Biomarkers Prev. Jun; 2005 14(6):1441–
1447. [PubMed: 15941953]

34. Balch CM, Soong S-J, Gershenwald JE, et al. Prognostic Factors Analysis of 17,600 Melanoma
Patients: Validation of the American Joint Committee on Cancer Melanoma Staging System. J
Clin Oncol. August 15; 2001 19(16):3622–3634. 2001. [PubMed: 11504744]

35. Geller AC, Swetter SM, Brooks K, Demierre MF, Yaroch AL. Screening, early detection, and
trends for melanoma: current status (2000-2006) and future directions. J Am Acad Dermatol. Oct;
2007 57(4):555–572. quiz 573-556. [PubMed: 17870429]

36. MacKie RM, Hole DJ. Incidence and thickness of primary tumours and survival of patients with
cutaneous malignant melanoma in relation to socioeconomic status. BMJ. May 4; 1996 312(7039):
1125–1128. [PubMed: 8620127]

37. Harrison RA, Haque AU, Roseman JM, Soong S-J. Socioeconomic Characteristics and Melanoma
Incidence. Annals of Epidemiology. 1998; 8(5):327–333. [PubMed: 9669615]

38. Demierre MF, Chung C, Miller DR, Geller AC. Early detection of thick melanomas in the United
States: beware of the nodular subtype. Arch Dermatol. Jun; 2005 141(6):745–750. [PubMed:
15967921]

39. Eide MJ, Weinstock MA, Clark MA. Demographic and socioeconomic predictors of melanoma
prognosis in the United States. J Health Care Poor Underserved. Feb; 2009 20(1):227–245.
[PubMed: 19202259]

40. Lantz PM, House JS, Lepkowski JM, Williams DR, Mero RP, Chen J. Socioeconomic factors,
health behaviors, and mortality: results from a nationally representative prospective study of US
adults. JAMA. Jun 3; 1998 279(21):1703–1708. [PubMed: 9624022]

41. Pinheiro PS, Sherman RL, Trapido EJ, et al. Cancer Incidence in First Generation U.S. Hispanics:
Cubans, Mexicans, Puerto Ricans, and New Latinos. Cancer Epidemiol Biomarkers Prev. August
1; 2009 18(8):2162–2169. 2009. [PubMed: 19661072]

42. Bradford PT, Goldstein AM, McMaster ML, Tucker MA. Acral Lentiginous Melanoma: Incidence
and Survival Patterns in the United States, 1986-2005. Arch Dermatol. April 1; 2009 145(4):427–
434. 2009. [PubMed: 19380664]

43. Gloster HM Jr. Neal K. Skin cancer in skin of color. J Am Acad Dermatol. Nov; 2006 55(5):741–
760. quiz 761-744. [PubMed: 17052479]

44. Elwood JM, Jopson J. Melanoma and sun exposure: an overview of published studies. Int J Cancer.
Oct 9; 1997 73(2):198–203. [PubMed: 9335442]

45. Hu S, Ma F, Collado F, Kirsner RS. UV radiation, latitude, and melanoma in US Hispanics and
blacks. Arch Dermatol. July; 2004 140(7):819–824. [PubMed: 15262692]

46. Eide MJ, Weinstock MA. Association of UV index, latitude, and melanoma incidence in nonwhite
populations--US Surveillance, Epidemiology, and End Results (SEER) Program, 1992 to 2001.
Arch Dermatol. Apr; 2005 141(4):477–481. [PubMed: 15837865]

Pollitt et al. Page 10

Cancer. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Pollitt et al. Page 11

Table 1

Melanoma Incidence in Hispanics and NHW in California by age, socioeconomic status and melanoma tumor
characteristics; 1988-2007 (N=88,466)

Males Females

Non-Hispanic
White

Hispanic Non-Hispanic
White

Hispanic

N(%) N(%) N(%) N(%)

Age

0-49 13,386 (27.3%) 740 (38.4%) 14,302 (41.1%) 1,471 (54.6)

50-64 14,481 (29.5%) 516 (25.6%) 8,768 (25.2%) 590 (21.9%)

65+ 21,152 (43.2%) 656 (36.0%)
 P <.00011

11,770 (33.7%) 634 (23.5%)
 P <.00011

Socioeconomic

Status Quintile 2

5 (Highest) 17,204 (35.1%) 306 (16.0%) 11,489 (33.0%) 445 (16.5%)

4 12,721 (26.0%) 322 (16.8%) 9,336 (26.8%) 543 (20.2%)

3 9,548 (19.5%) 385 (20.1%) 7,110 (20.4%) 585 (21.7%)

2 6,500 (13.3%) 432 (22.6%) 4,736 (13.6%) 571 (21.2%)

1 (Lowest) 3,046 (6.2%) 467 (24.4%)
P <.0001

2,169 (6.2%) 551 (20.5%)
P <.0001

Thickness (mm)

<=1 25,454 (51.9%) 712 (37.2) 20,501 (58.8%) 1,360 (50.5%)

1.01-2 6,958 (14.2%) 278 (14.5%) 4,503 (12.9%) 374 (13.9%)

2.01-4 4,219 (8.6%) 223 (11.7%) 2286 (6.6%) 236 (8.8%)

>=4.01 2,538 (5.2%) 186 (9.7%) 1,220 (3.5%) 163 (6.1%)

Unknown 9,850 (20.1%) 846 (26.8%)
 P <0.0001

6,330 (18.2%) 562 (20.9%)
 P <0.0001

Histology

Superficial
spreading
melanoma

14,131 (28.8%) 417 (21.8%) 11,730 (33.7%) 839 (31.1%)

Nodular
melanoma

4,126 (8.4%) 233 (12.2%) 2,393 (6.9%) 221 (8.2%)

Acral lentiginous
melanoma

290 (0.6%) 113 (5.9%) 306 (0.9%) 109 (4.0%)

Lentigo maligna
melanoma

2,935 (6.0%) 71 (3.7%) 1,471 (4.2%) 60 (2.2%)

Rare histologic
subtypes

3,139 (6.4%) 115 (6.0%)
 P < .0001

1,747 (5.0%) 125 (4.6%)
 P < .0001

Unspecified 24,398 (49.8%) 963 (50.4%) 17,193 (49.5%) 1,341 (49.8%)

Anatomic site

Head/neck 12,069 (26.2%) 419 (24.4%) 4,854 (14.5%) 399 (15.7%)

Trunk 18,947 (41.1%) 562 (32.7%) 8,388 (25.1%) 601 (23.7%)

Upper
limbs/shoulders

10,873 (23.6%) 308 (17.9%) 9,497 (28.5%) 649 (25.6%)
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Males Females

Non-Hispanic
White

Hispanic Non-Hispanic
White

Hispanic

N(%) N(%) N(%) N(%)

Lower limbs/hip 4,234 (9.2%) 430 (25.0%)
P <.0001

10,648 (31.9%) 891 (35.1%)
P =.0003

1
P-values from chi-squared test comparing NHW and Hispanic across all non-missing categories.

2
SES quintiles were calculated using a composite SES index incorporating US Census block group-level data on education, median household

income, proportion living 200% below poverty level, proportion of blue-collar workers, proportion >16 years and unemployed, and median rent

and house value.32
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