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Abstract

Background: Epidemiological knowledge and predictors of melanoma among children and 

adolescents in multi-ethnic populations are limited.

Procedure: Using data from the Texas Cancer Registry (TCR) and the Surveillance, 

Epidemiology, and End Results (SEER) 13 database, we identified incident melanoma cases 

diagnosed at 0-20 years old during 1995-2013 in Texas and the U.S., respectively. Using negative 

binomial regression, associations between demographic factors and melanoma incidence rates (IR) 

were evaluated by calculating incidence rate ratios (IRR) and 95% confidence intervals (CI). 

Annual percent change in IRs was assessed with joinpoint regression.

Results: Overall, the melanoma IR was 4.16 (TCR, n=634) and 4.84 (SEER, n=1,260) per 

million. Females, adolescents, non-Hispanic (NH) whites, and Hispanics had higher IRs compared 

to other groups (p<0.05). In adjusted analyses, Hispanics had a higher incidence of melanoma than 

NH non-whites (Texas IRR=2.17, 95% CI: 1.30, 3.61; SEER IRR=2.88, 95% CI: 1.97, 4.21). In 

Texas, NH whites with melanoma were more likely to live in low poverty areas, whereas the 

opposite trend was observed in Hispanics. Melanoma IRs increased throughout 1995-2004 

followed by an average annual decrease of 7.6% (95% CI: −12.6%, −2.2%) in Texas and 6.0% 

(95% CI: −8.5%, −3.4%) in SEER during 2005-2013 (p<0.05). However, these decreasing trends 

were not observed among Hispanics or those <10 years old.

Conclusion: While the overall melanoma IR in children and adolescents appears to be 

decreasing, this trend is not evident among Hispanics and young children, implicating the need for 

further research investigating the etiologies and risk factors in these groups.
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Introduction

Melanoma is the fifth most common cancer1 and, although rare, is the most common skin 

malignancy in those <20 years old in the United States (U.S.), with an average annual 

incidence rate (IR) of 5.5-6.0 cases per million.2,3 Although children and adolescents 

diagnosed with melanoma have a 5-year survival rate of 85-93%,4–7 those with advanced 

disease have a significantly poorer prognosis with a 5-year survival rate as low as 68% for 

those with regional metastatic disease and 11.8% for those with distant metastases.8

After decades of increasing melanoma incidence among those <20 years old, particularly 

among adolescents, recent reports have observed shifting trends in melanoma incidence in 

the U.S. since the mid-2000’s.2,3 However, it is unclear whether recently observed decreases 

in melanoma IRs impact all segments of the pediatric and adolescent population, particularly 

among younger children and Hispanics due to lack of in-depth characterization of these 

groups. Our objective was to evaluate demographic and socioeconomic predictors and recent 

trends of malignant melanoma incidence among children and adolescents in (1) Texas, a 

state characterized by a large Hispanic population and with a large, population-based cancer 

registry, and (2) the Surveillance, Epidemiology, and End Results (SEER) database, which 

includes data from a group of 13 cancer registries in the U.S. and is representative of the 

general U.S. population.

Methods

Texas study population

We identified cases of cutaneous malignant melanoma diagnosed at <21 years of age during 

the period of 1995 to 2013 in the Texas Cancer Registry (TCR). The TCR, under the Texas 

Department of State Health Services, is a large population-based registry with Gold 

Certification from the North American Association of Central Cancer Registries. Using the 

International Classification of Diseases for Oncology, third edition (ICD-O-3), we included 

cases with a histology code of 8720-8780 or 8790, as indicated by the International 
Classification of Childhood Cancer, third edition (ICCC-3) site group XIe for malignant 

melanomas.9 In addition, only melanoma diagnoses with a primary site code of C44.0-C44.9 

(skin) and a malignant behavior classification were included. We excluded diagnoses that 

were not the first primary malignancy. Information on the corresponding at-risk population 

in Texas was obtained from the 2000 and 2010 U.S. Census, including total counts of the 

corresponding 0-20 year-old population by sex, age, race/ethnicity, and county.10,11

Using the primary site information for each tumor identified in the TCR, the tumor site was 

categorized as head/neck, trunk, upper extremity, lower extremity, and not otherwise 

specified (NOS). Tumor stage was defined as localized, regional, distant, or unstaged using 

the SEER summary stage variable from the TCR. From the TCR, we also obtained 
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information on residential county at the time of diagnosis and demographic characteristics 

including age at diagnosis (categorized as <5, 5 to <10, 10 to <15, and 15-20 years old), sex, 

and race/ethnicity (categorized as non-Hispanic [NH] white, Hispanic, and other). 

Information on individual-level socioeconomic status (SES) is not available from the TCR, 

therefore county-level poverty was used as a proxy for SES. Using data from the U.S. 

Census, counties with low poverty were defined as those with ≤15% of households below 

the poverty level, and counties with high poverty were defined as those with >15% of 

households below the poverty level.

SEER study population

The U.S. National Cancer Institute’s SEER program collects data from several population-

based cancer registries from across the U.S. (Texas is not included) and is demographically 

representative of the U.S. population as a whole.12 We assessed melanoma incidence using 

SEER 13, which includes cancer incidence data for the study period of 1995 to 2013 from 

13 registries in the U.S. and covers 14% of the total U.S. population.12 Cutaneous melanoma 

cases were defined using the same ICD-O-3 codes used to define cases from the TCR as 

described above. Only first primary malignant cases diagnosed at <21 years of age were 

included. All other variables (age at diagnosis, sex, race/ethnicity, and county-level poverty) 

were defined in the same manner as used in the TCR cohort.

Cases were identified using the SEER*Stat software13. An individual-level listing of the 

selected cases along with information on each case’s diagnosis and demographic 

characteristics was extracted using SEER*Stat’s Case Listing session. Based on the 

unavailability of the SEER 13 database file within the Case Listing session, melanoma cases 

were first identified using the SEER 18 database14, which includes data from the SEER 13 

registries (diagnoses starting in 1992 to the most current year)15 as well as data from 

registries that have more recently started to participate in SEER (diagnoses starting in 2000 

to the most current year). Once all cases were extracted, we generated the final analytic file 

to include only cases from SEER 13, which covers the entire study period (1995 to 2013). 

The 2000 U.S. Census total population was used as the corresponding at-risk population for 

assessing incidence.

Statistical Analysis

We tabulated descriptive statistics, including frequencies and proportions of melanoma cases 

by demographic and clinical factors, for Texas and for SEER 13, for the period of 1995 to 

2013. We calculated age-adjusted IRs (aIRs) and confidence intervals (CIs) for the overall 

population over the study period as well as by demographic group, year of diagnosis, and 

primary tumor site.16 The aIRs were standardized by age category and year of diagnosis and 

were calculated per million person-years using the underlying at-risk population. To assess 

predictors of melanoma incidence, incidence rate ratios (IRR) and 95% CIs were estimated 

using negative binomial regression. Negative binomial regression was used instead of 

Poisson regression due to overdispersed data (i.e., the variance was greater than the mean). 

Robust standard errors were used to help control for downward bias of standard errors in the 

negative binomial regression models, and the natural logarithm of total person-years in the 

underlying population was used as the population offset. Sex, race/ethnicity, age at 
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diagnosis, county-level poverty, and year of diagnosis were assessed as potential predictors. 

Variables with a p-value of <0.250 in univariable analyses were included in a final 

multivariable model to simultaneously evaluate predictors of melanoma incidence and 

generate adjusted IRRs (aIRR) and 95% CIs. Due to the high proportion of Hispanics in the 

Texas population, interaction terms for race/ethnicity (NH white and Hispanic) and sex, age 

at diagnosis, and county-level poverty were tested in the multivariable model to assess 

whether predictors of melanoma varied across these race/ethnicity groups. Subsequently, the 

multivariable regression model was conducted separately for NH whites and Hispanics in 

stratified analyses. Only cases with available data for each of the predictor variables were 

included in the regression analyses. STATA version 13 (College Station, TX) was used for 

all data analyses including the estimation of aIRs and all IRRs.

Annual percent change (APC) and 95% CIs in melanoma incidence in Texas and SEER 13 

over the period of 1995 to 2013 were assessed using the National Cancer Institute’s 

Joinpoint Regression Program (version 4.2.0.2).17 We evaluated annual changes in the 

overall trend in melanoma IRs in addition to changes in IR trends by demographic groups, 

which included sex, race/ethnicity (NH white and Hispanic), and age at diagnosis (<10 years 

old and 10-20 years old). The independent variable was defined as the calendar year using 1-

year increments. We allowed for up to two joinpoints, wherein a joinpoint indicates a 

statistically significant change (two-sided p<0.05) in trend or slope, and we relied on the 

best-fit joinpoint regression model with the least number of joinpoints. Using STATA 13, 

melanoma IR trends by calendar year were plotted using locally weighted scatterplot 

smoothing (LOWESS) with a bandwidth of 25%.

Results

Table 1 presents the distributions and aIRs by demographic and clinical characteristics of 

cutaneous malignant melanoma incident cases identified among children and adolescents 

during the period of 1995 to 2013 in the TCR and SEER 13. A total of 634 cases were 

identified from the TCR, and 1,260 cases were identified from SEER 13. The overall aIR in 

Texas was 4.16 (95% CI: 4.10, 4.21) per 1,000,000, and was slightly higher in SEER 13 with 

4.84 (95% CI: 4.78, 4.90) per 1,000,000. In Texas, the majority of cases were non-Hispanic 

white (85.8%) followed by Hispanic (11.1%), whereas a smaller proportion of the SEER 13 

case population was Hispanic (6.6%). Of the 19 (3.0%) cases classified as other race in 

Texas, 10 (52.6%) were non-Hispanic black. Information on race/ethnicity was missing for 

21 cases (3.3%) in Texas and 55 cases (4.4%) in SEER 13. The majority of cases were 

between 10 and 20 years old at diagnosis (Texas: 87.6%; SEER 13: 91.4%), were female 

(Texas: 56.0%; SEER 13: 60.2%), and lived in counties with low levels of poverty (i.e., 

wealthier counties) (Texas: 73.2%; SEER 13: 77.5%). The largest proportion of diagnosed 

tumors were located in the trunk (Texas: 34.7%; SEER 13: 36.5%) and head/neck regions 

(Texas: 22.4%; SEER 13: 20.4%). The majority of tumors were localized (Texas: 48.6%; 

SEER 13: 78.5%) and the smallest proportion of cases presented with distant metastases 

(Texas: 2.2%; SEER 13: 2.2%).

The associations between demographic characteristics and the incidence of cutaneous 

malignant melanoma in Texas and SEER 13 are presented in Table 2, and the number of 
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cases and person-years included in the regression analyses are presented in Supplementary 

Table 1. After adjusting for other factors, the incidence of melanoma was higher among 

females compared to males (Texas aIRR=1.33, 95% CI: 1.12, 1.57; SEER 13 aIRR=1.59, 

95% CI: 1.42, 1.80); was more than 10-fold higher among those 15-20 years old compared 

to those <5 years old (Texas aIRR=10.25, 95% CI: 7.23, 14.54; SEER 13 aIRR=19.79 (95% 

CI: 14.14, 27.72); was >2 times higher among Hispanics compared to NH non-whites (Texas 

aIRR=2.17, 95% CI: 1.30, 3.61; SEER 13 aIRR=2.88, 95% CI: 1.97, 4.21); and was >16 

times (95% CI: 10.61, 26.65) and >18 times (95% CI: 13.33, 24.77) higher among NH 

whites compared to NH non-whites in Texas and SEER 13, respectively. Melanoma IRs 

were higher in counties with low poverty compared to counties with high poverty (Texas 

aIRR=1.22, 95% CI: 1.02, 1.46; SEER 13 aIRR=1.17, 95% CI: 1.00, 1.37). The results from 

the univariable regression analyses for both the Texas and SEER cohorts were similar to 

those for the respective multivariable regression analyses in each cohort.

Statistically significant interactions were observed between race/ethnicity (NH whites and 

Hispanics) and (1) age at diagnosis (Texas pinteraction<0.001; SEER 13 pinteraction<0.001) and 

(2) county-level poverty (Texas pinteraction=0.005; SEER 13 pinteraction=0.031), indicating 

that age at diagnosis and county-level poverty may predict melanoma incidence differently 

in NH whites compared to Hispanics. Therefore, multivariable regression analyses were 

repeated and stratified by NH whites and Hispanics (Table 3; the number of cases and 

person-years that were included in the stratified regression analyses are presented in 

Supplementary Table 2). Stratified results showed that Hispanics who were 15-20 years old 

had a 3.41-times (95% CI: 1.71, 6.80) and 7.15-times (95% CI: 3.00, 17.01) higher 

incidence compared to those <5 years old in Texas and SEER 13, respectively, while NH 

whites who were 15-20 years old had a 13.59-times (95% CI: 9.18, 21.80) and 31.36-times 

(95% CI: 20.29, 48.46) higher incidence compared to those <5 years old in Texas and SEER 

13, respectively. In Texas, while incidence rates were 41% (95% CI: 1.14, 1.73) higher 

among NH whites living in areas with low county-level poverty compared to those with high 

county-level poverty, the inverse was observed among Hispanics (aIRR: 0.64; 95% CI: 0.40, 

1.02). In contrast, in SEER 13, there were no differences in IRs by county-level poverty 

among NH whites; however, Hispanics living in counties with low poverty had an 85% 

higher melanoma incidence compared to Hispanics living in counties with high poverty. The 

interaction between race/ethnicity and sex was also evaluated in the unstratified 

multivariable regression model and was not statistically significant (Texas pinteraction=0.559; 

SEER 13 pinteraction=0.218).

Table 4 and Figure 1 show the annual changes in IR trends over the study period for both 

Texas and SEER 13. The number of cases included in the IRs are presented in 

Supplementary Table 3. Overall, the melanoma IR increased annually between 1995-2004 in 

both Texas (APC: 12.0%, 95% CI: 5.2%, 19.2%) and SEER 13 (APC: 4.1%, 95% CI: 1.4%, 

6.8%), and decreased between 2005-2013, the end of the study period (Texas APC: −7.6%, 

95% CI: −12.6%, −2.2%; SEER 13 APC: −6.0%, 95% CI: −8.5%, −3.4%). Similar trends 

were observed among females, those 10-20 years old, and NH whites, both in Texas and 

SEER 13 where the IRs increased between 1995 and 2004-2006 and then decreased through 

the end of the study period. Other demographic groups did not follow this pattern. Annual 

IR trends among males remained relatively unchanged throughout the study period in Texas 
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and in SEER 13. Among young children (0-9 years old), the IR increased by 7.2% (95% CI: 

2.8%, 11.7%) annually over the entire study period in Texas; similarly, IRs in young 

children increased by 1.5% (95% CI: −2.1%, 5.2%) annually throughout the study period in 

SEER 13, though this difference was not statistically significant. Among Hispanics, the IR 

increased by 5.3% (95% CI: −0.6%. 11.6%) annually in Texas and by 2.0% (95% CI: 

−2.2%, 6.4%) annually in SEER 13, though these differences were not statistically 

significant.

Discussion

Prior studies have examined the incidence of melanoma in children and adolescents, but data 

specifically describing multi-ethnic pediatric and adolescent populations are limited. In our 

study we sought to describe and compare melanoma IR trends in children and adolescents in 

the U.S. using data from SEER 13, a large registry-based database representative of the U.S. 

population, and from the TCR, which captures information on cancer cases diagnosed 

throughout Texas, a state with a large Hispanic population.

Similar to previous reports of pediatric melanoma in the U.S.,7,18,19 we observed an overall 

increase from 1995 to 2013 in melanoma IRs among females, adolescents, and NH whites in 

both our study populations. Following a steady increasing trend in melanoma IRs since 

1995, overall pediatric malignant melanoma IRs have been declining since 2005 by 7.6% 

and 6.0% annually in Texas and the U.S., respectively, with similar trends seen in the 

adolescent and NH white subgroups. Similar decreases in the U.S. since the early- to 

mid-2000s have been previously reported,2,3 and decreases starting as early as the 1990s 

have been reported in other studies of melanoma incidence from high-income countries with 

predominantly Caucasian populations in Europe and Australia.20–22

While the overall IR of malignant melanoma has been decreasing since the mid-2000s, this 

trend was not observed in all demographic groups. We observed that melanoma IRs are 

statistically significantly higher in Hispanics compared to NH non-whites in both the TCR 

and SEER 13 cohorts during the study period. In addition, the decreasing IR trend starting in 

2005-2006 observed in NH whites and those 10-20 years old was not observed in Hispanics 

and those <10 years old. Melanoma IRs in these populations appear to be unchanged over 

the period of 1995 to 2013. Few studies have evaluated melanoma among Hispanic children 

alone or have specifically sought to understand risk factors in young children. However, 

some studies have reported that younger children with melanoma are more ethnically 

diverse18 and are more likely to present with advanced disease.18,23 As melanoma IRs do 

not appear to be declining among Hispanics and young children, the need to identify risk 

factors for melanoma in these groups to inform prevention strategies is further underscored.

Several factors may contribute to the lack of declining melanoma IRs in Hispanics. Both the 

self-perceived and healthcare provider-perceived risk of melanoma among Hispanic children 

may be falsely low. A study of Hispanic and NH white high school students in Florida, 

another state with a large Hispanic population, found that Hispanic students, after adjusting 

for other factors, believed their chance of developing skin cancer was lower than that of their 

NH white peers. They were also less likely to have received education on performance of 
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skin self-evaluations and were more likely to use tanning beds.24 In addition, compared to 

other racial/ethnic groups in the U.S., Hispanic children and adolescents are more likely to 

be uninsured or to have lack of sufficient access to healthcare.25 Lastly, while public health 

prevention efforts over the last two decades have primarily targeted fair-skinned populations,
26 the proportion of Hispanics in the U.S. population has rapidly increased. Hispanics are 

now the largest ethnic minority in the U.S., comprising 17.8% of the population.27 Though 

data regarding stage at diagnosis and outcomes by ethnic group in pediatric melanoma are 

extremely limited, several studies inclusive of adults have reported that minorities including 

Hispanics with melanoma are more likely to present with regional or distant disease,24,28–30 

further underscoring the need for public health strategies directly targeting Hispanics.

Previous studies of melanoma in adults in the U.S. have demonstrated a correlation between 

increasing melanoma incidence and higher SES.31,32 Among the Texas pediatric and 

adolescent population, we observed a similar association in NH whites; however, we 

observed the opposite in Hispanics. Our results suggest that in Texas, the IR of melanoma 

was higher in Hispanics living in areas with higher poverty compared to Hispanics living in 

areas with lower poverty, though this finding was not statistically significant. This finding 

highlights that Hispanic children in this demographic group may need specific targeted 

public health and/or screening strategies to prevent and detect melanoma. Other studies have 

found that adults with melanoma with lower SES have an increased thickness of the primary 

site at diagnosis, with a stronger association in Hispanics,33,34 and Hispanics with melanoma 

have a 3-fold increased risk of disease-specific mortality compared to NH whites.35 

Moreover, Hispanic children with melanoma and children within the lowest SES quartile 

with melanoma have a significantly higher mortality risk.25 Thus, Hispanic children in the 

high poverty group may be at risk for these poorer outcomes.

The etiology of melanoma in children and adolescents remains relatively less understood 

than that of adults. There are several known clinical and environmental risk factors for 

melanoma. Family history of melanoma accounts for approximately 10% of all melanoma 

cases, including those diagnosed during childhood and adolescence.36 In addition, there is 

an increased prevalence of melanoma occurring in: (1) those with large congenital 

melanocytic nevi; (2) those with the autosomal recessive disorder xeroderma pigmentosum; 

or (3) those who are immunosuppressed, either due to inherited immunodeficiencies or 

immunosuppressive therapy.35,37 In addition, the most important environmental risk factor 

for melanoma, particularly in adolescents, is exposure to ultraviolet radiation (UVR) either 

through sunlight or tanning bed use.36 While these risk factors are well-established for 

melanoma diagnosed in adulthood, and, to an extent, adolescence, the etiology of melanoma 

diagnosed in younger children and adolescents is not well understood and may reflect 

biological differences in tumor development in these groups.

The strengths of our study include the use of the TCR, a large, population-based registry in a 

population with large proportion of Hispanics and other race/ethnicity groups. These data 

allowed for a comprehensive assessment of melanoma IR predictors and trends among the 

Hispanic population, which has not been extensively assessed in previous reports of 

pediatric and adolescent melanoma. Through utilizing the TCR and SEER 13 databases, we 
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were able to identify a large number pediatric and adolescent cases of melanoma, a relatively 

rare disease, which provided power to assess the independent demographic groups.

Even with the relatively large sample size of Hispanics included in our study compared to 

others, the rarity of pediatric melanoma in combination with the lower IR in Hispanics 

compared to NH whites still makes drawing definitive conclusions on subsets of the 

Hispanic population a challenge. For example, the trend of a higher IR of melanoma in 

Hispanics living in high poverty counties in Texas was not observed in the SEER 13 

population. Sample size may be a contributing factor, as only 68 and 79 incident cases from 

Texas and SEER 13, respectively, were identified in our assessment. Additionally, while 

area-based measures of SES are frequently used as proxies for individual-level SES, it is 

possible that there was some misclassification bias introduced by using county-level poverty.

To our knowledge, this is the first report to suggest that melanoma IR trends in children may 

differ by demographic group. Previous studies evaluating risk factors for pediatric melanoma 

have primarily focused on NH white populations. While the overwhelming majority of 

melanoma diagnoses occur among this population, there have been no studies evaluating 

demographic predictors of pediatric melanoma within independent race/ethnicity groups 

outside of the NH white population. Our findings suggest that IR trends among Hispanic 

children and those <10 years old may not follow the general pediatric melanoma trends. 

Gaining a better understanding of the factors contributing to the development of melanoma 

in these groups will help inform optimal prevention strategies targeting these populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Malignant melanoma incidence rates in Texas, 1995-2013. Points represent incidence rates 

(IR) for each given year, and the curves generated using LOWESS.
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TABLE 1

Average annual age-adjusted incidence rates for childhood and adolescent malignant melanoma, 1995-2013

Texas SEER 13

Characteristic No. (%) IR
a
 (95% CI) No. (%) IR

a
 (95% CI)

Overall 634 (100) 4.16 (4.10, 4.21) 1,260 (100) 4.84 (4.78, 4.90)

Sex

 Male 279 (44.0) 3.02 (2.93, 3.11) 502 (41.4) 4.03 (3.92, 4.13)

 Female 355 (56.0) 4.76 (4.65, 4.87) 758 (60.2) 5.67 (5.53, 5.80)

Race/ethnicity
b

 Non-Hispanic White 526 (85.8) 10.30 (10.16, 10.45) 1079 (89.5) 6.95 (6.83, 7.08)

 Hispanic 68 (11.1) 1.31 (1.26, 1.37) 79 (6.6) 1.48 (1.42, 1.55)

 Other
c 19 (3.1) 0.53 (0.49, 0.58) 47 (3.9) 0.48 (0.44, 0.52)

Age at Diagnosis, years

 0-4 36 (5.7) 0.98 (0.93, 1.04) 38 (3.0) 0.62 (0.57, 0.67)

 5-9 43 (6.8) 1.16 (1.11, 1.22) 70 (5.6) 1.07 (1.01, 1.13)

 10-14 91 (14.4) 2.52 (2.43, 2.61) 154 (12.2) 2.47 (2.38, 2.56)

 15-20 464 (73.2) 10.81 (10.65, 10.97) 998 (79.2) 14.08 (13.88, 14.27)

Year of Diagnosis
d

 1995-1998 91 (14.4) 2.82 (2.73, 2.92) 229 (18.2) 4.17 (4.06, 4.30)

 1999-2002 132 (20.8) 4.09 (3.98, 4.21) 286 (22.7) 5.22 (5.08, 5.36)

 2003-2006 181 (28.6) 5.64 (5.50, 5.77) 329 (26.1) 6.00 (5.86, 6.15)

 2007-2010 148 (23.3) 4.63 (4.51, 4.75) 246 (19.5) 4.49 (4.36, 4.62)

 2011-2013 82 (12.9) 3.42 (3.30, 3.54) 170 (13.5) 4.14 (4.00, 4.28)

County-level Poverty
e

 High 170 (26.8) 3.32 (3.22, 3.43) 283 (22.5) 2.67 (2.57, 2.76)

 Low 464 (73.2) 4.15 (4.05, 4.26) 977 (77.5) 6.50 (6.37, 6.64)

Primary site

 Head/Neck 142 (22.4) 0.93 (0.91, 0.96) 257 (20.4) 0.99 (0.96, 1.01)

 Trunk 220 (34.7) 1.44 (1.41, 1.47) 460 (36.5) 1.77 (1.73, 1.80)

 Upper extremity 121 (19.1) 0.79 (0.77, 0.82) 233 (18.5) 0.90 (0.87, 0.92)

 Lower extremity 131 (20.7) 0.86 (0.83, 0.88) 284 (22.5) 1.09 (1.06, 1.12)

 NOS 20 (3.2) 0.13 (0.12, 0.14) 26 (2.1) 0.10 (0.09, 0.11)

Stage at diagnosis

 Localized 308 (48.6) 2.02 (1.98, 2.06) 989 (78.5) 3.80 (3.75, 3.85)

 Regional 97 (15.3) 0.64 (0.62, 0.66) 202 (16.0) 0.78 (0.75, 0.80)

 Distant 14 (2.2) 0.09 (0.08, 0.10) 27 (2.2) 0.10 (0.09, 0.11)

 Unstaged 215 (33.9) 1.41 (1.38, 1.44) 42 (3.3) 0.16 (0.15, 0.17)

Abbreviations: CI, confidence interval; IR, age-adjusted incidence rates; NOS, not otherwise specified

a
Per 1,000,000; IRs are standardized by age category and year with the exception of the IRs for each age category of diagnosis which are 

standardized by year only.
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b
Information on race/ethnicity is missing for 3.3% (n=21) and 4.4% (n=55) melanoma cases in Texas and SEER 13, respectively.

c
Includes non-Hispanic non-Whites.

d
Four-year increments, except for 2011-2013 which is a three-year increment.

e
Low area-level poverty category includes those living in a county with ≤15% of households below the poverty level; High area-level poverty 

category includes those living in a county with >15% of households below the poverty level.
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