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Abstract

Background—We evaluated the effect of marital status on risk of late-stage cutaneous
melanoma diagnosis.

Methods—Information about melanoma patients was obtained from Surveillance Epidemiology
and End Results (SEER), 1973-2006. A multivariable logistic regression model was used to
estimate relative risks of late-stage disease at diagnosis.

Results—After exclusion criteria, 192,014 adult melanoma patients remained for analyses. After
adjustment for age, race, year of diagnosis, tumor histology, anatomic site, socioeconomic status,
and SEER site, the relationship between estimated risk of late-stage melanoma diagnosis and
marital status was dependent on sex (P < .0001 for interaction). Although unmarried patients had a
higher risk of being diagnosed at a late stage among men and women, the magnitude of the effect
varied by sex. Moreover, among married, single, and divorced or separated patients, men had
more than a 50% increase in risk of late-stage diagnosis when compared with women. Widowed
men and widowed women, however, were not statistically different in their stage at diagnosis.

Conclusions—Results from this study are important and may be used by clinicians and public

health practitioners interested in increasing the proportion of melanoma patients diagnosed at an

early stage through screening, perhaps by specifically targeting unmarried individuals in addition
to having broad-based skin cancer prevention programs.

Keywords
marital status; melanoma; SEER; stage at diagnosis; late stage; single individuals

The survival advantage of diagnosing melanoma at an early stage (in situ or localized) is
evident in population-based studies. Although overall survival for melanoma is high, with
more than 90% of patients surviving at least 5 years after diagnosis, survival decreases
markedly with advancing stage. Specifically, 98%, 62%, and 15% of patients diagnosed at
the localized, regional, and distant stages, respectively, survive 5 years.! Thus, it is
important not only to determine who is at high risk of developing melanoma, but also who is
at high risk of late-stage diagnosis. Studies that have examined predictors of later stage at
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diagnosis or poor prognosis generally have reported that patients who are male,2- older
age,23:56.9-13 |ow socioeconomic status (SES),2:3:8.13-16 nonwhite, 2417 cigarette
smokers,818-22 Jiving in areas with fewer dermatologists,23 or uninsured or on Medicaid?*
are more likely to be diagnosed at late stage and to have correspondingly worse outcomes.
In addition, physician discovery of melanoma (compared with self-discovery or discovery
by a spouse or significant other) is more commonly associated with thinner lesions.16:25-28
Not surprisingly, these factors involve myriad patient-, provider-, and health care system-
level dynamics.

Being married provides a survival advantage to those with cancer, including melanoma,2%-33
Researchers have hypothesized that the advantage of marriage may result from an
immunologic benefit of psychosocial support associated with marriage or from spousal
support to follow-through with treatment. In the case of melanoma, advantage may also
result from diagnosis at an earlier stage because spouses may identify suspicious or
changing nevi or nevi on areas of the body not easily or routinely viewed by oneself.

Although research exists about survival advantage among married patients, few studies have
examined the association between marital status and stage of melanoma at diagnosis.
Swetter et al reported that tumor thickness at diagnosis was unrelated to marital status®;
however, studies that examined stage at diagnosis have reported later stage at diagnosis
among unmarried patients.8-34 To our knowledge, only 2 prior studies have specifically
examined the association of stage at diagnosis with marital status; however, both lacked
generalizability.8:34

Our primary objective was to examine the potential association between marital status and
stage of melanoma at diagnosis, controlling for potentially confounding factors, in a large,
highly generalizable population. We hypothesized that unmarried patients would be more
likely to be diagnosed at a late stage. As a secondary aim, we examined additional variables
previously thought to affect stage of melanoma at diagnosis.

Materials and Methods

Data Source

Public-use data from the Surveillance, Epidemiology and End Results (SEER) Program of
the National Cancer Institute were obtained about patients diagnosed with melanoma
reported to SEER registries from 1973 through 2006 using SEER*Stat software, version
6.5.1 (Silver Spring, MD).3° Today, the SEER program represents approximately 26% of
the United States, and is relatively generalizable to the US population with few
exceptions.36:37 The SEER program's methods of data collection, organizational structure,
and mission have been described extensively elsewhere.38

Study Cohort

There were a total of 276,717 patients recorded in the SEER registry program diagnosed
with melanoma (International Classification of Diseases for Oncology, Third Edition [ICD-
0-3], codes C440-C449, types 8720-8790) from 1973 through 2006. Because of our interest
in marital status and in stage at diagnosis, we excluded patients with unknown marital status
or unstaged tumors. We additionally excluded patients younger than age 18 and those with
unknown race, leaving a final study cohort of 192,014 (69.4%) melanoma patients (Fig. 1).
Patients with unknown marital status, unknown race, and unstaged tumors appeared to be an
amalgam of the other categories for each variable; however, a higher proportion of whites
and patients diagnosed after 1990 had an unknown marital status. In addition, those with
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unknown marital status were more likely to be diagnosed at an early stage compared with
other marital categories.

Marital status at diagnosis was categorized as married (including common-law marriages),
single (ie, never married), divorced or separated, or widowed. Stage at diagnosis was
dichotomized using SEER summary staging as either early stage (in situ or localized) or late
stage (regional or distant). SEER summary stage reflects several tumor characteristics,
including the depth of melanoma invasion (ie, Breslow's depth) and elements of tumornode-
metastases (TNM) staging. Race was classified as white, black, or other. Consistent with
previous research, tumor histology was classified according to the International
Classification of Diseases for Oncology (Third Edition) into categories of lentigo maligna
melanoma, nodular, acral lentiginous, superficial spreading, or other or unspecified.3439-41
Other or unspecified includes, in order of most to least frequent, spindle cell melanoma, no
otherwise specified (NOS); malignant desmoplastic melanoma; malignant melanoma,
regression; amelanotic melanoma; malignant melanoma in junctional nevus; malignant
melanoma in giant pigmented nevus; epithelioid cell melanoma; mixed epithelioid and
spindle cell melanoma; balloon cell melanoma; malignant blue nevus; malignant melanoma
in precancerous melanosis; and spindle cell melanoma, type A. Anatomic site was
categorized as skin of the trunk, lower limb and hip, upper limb and shoulder, head and
neck, overlapping lesion of the skin (a single neoplasm that overlaps 2 or more contiguous
sites whose point of origin cannot be determined), or skin, NOS. SES-proxy variables were
obtained from the US Census Bureau data and included county-level information about
median household income and percentages of individuals who were below the poverty level,
unemployed, “white collar” employees, living in urban areas, and who had less than a high
school education by age 25 years. For individuals diagnosed before 1995, 1990 US Census
data were used (because of lack of availability of US Census data prior to 1990), and data
from the 2000 US Census were used for patients diagnosed in 1995 or later.

Statistical Analyses

Results

Descriptive statistics were used to provide overall characteristics by marital status and stage
at diagnosis. Univariate differences in late-stage melanoma according to marital status and
other independent variables were tested using likelihood ratio chi-square tests. A
multivariable logistic regression model was built to estimate the risk of diagnosis at late
stage (versus early stage) with simultaneous adjustment of confounding variables. SEER site
and county-level SES variables were modeled as fixed effects. Because the number of
observations was very large, small effects could have been statistically significant at the
usual nominal alpha level of .05. Consequently, a priori, we decided to include only
covariates that 1) changed the odds ratios (ORs) for marital status by at least 10%-15% (ie,
confounded),*2 2) improved the precision of the estimated marital status parameters, or 3)
were statistically significant at a very stringent alpha level of .0001. All P values were 2-
sided. For logistic regression analyses, likelihood ratio chi-square tests were used to
determine improved statistical fit. Any meaningful, statistically significant interaction terms
or appreciable confounders remained in the final model. All statistical analyses were
conducted using SAS version 9.2.

Of the 192,014 patients who met study criteria, the majority (87.6%) were diagnosed at an
early stage. Most patients (70.8%) reported they were married at the time of cancer
diagnosis, and nearly all (98.7%) were white. Few patients were younger than age 25
(1.9%). In addition, the majority of patients were diagnosed from 2000 through 2006
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(58.4%) and had a tumor histology type of “other or unspecified” (52.0%). Table 1 shows
descriptive statistics for independent variables (potential confounders) by categories of
marital status. A higher proportion of married patients were male (61.1%) compared with
other marital categories, and a lower proportion of widows were male (30.7%). Not
surprisingly, most widows were older, and a higher proportion of single patients were
younger. Widowed patients had a higher proportion of lentigo maligna melanoma, a lower
proportion of superficial spreading melanoma, and a higher proportion of tumors of the head
or neck. Race, year of diagnosis, and proxy indicators of SES were relatively similar across
marital status categories.

Table 2 presents descriptive statistics for independent variables by stage at diagnosis, with
unadjusted (crude) ORs and 95% confidence intervals (CIs) estimating risk of late-stage
diagnosis of melanoma. Final adjusted logistic modeling results indicated that sex modified
the relationship between marital status and stage at diagnosis (P < .0001 for interaction).
Namely, although unmarried patients had a higher risk of being diagnosed at a late stage
among both men and women, when compared with married patients, widows were most
likely to be diagnosed at a late stage among women and least likely among men. Table 3
shows this interaction and the additional factors remaining in the final logistic model.
Alternatively (also shown in Table 3), the interaction revealed that among married, single,
and divorced or separated patients, men had 1.51 (95% Cl, 1.45-1.58), 1.89 (95% Cl,
1.74-2.05), and 1.53 (95% ClI, 1.37-1.71) times the risk, respectively, of being diagnosed at a
late stage when compared with women. Widowed men and widowed women, however, were
not statistically different in their stage at diagnosis (P = .60).

Older patients were progressively (P < .0001 for trend) more likely to be diagnosed at a late
stage. Compared with whites, blacks and members of other races had more than twice the
risk of being diagnosed at a late stage (P < .0001). Tumor histology and anatomical site of
tumor influenced stage at diagnosis as well. In addition, patients diagnosed after 1979 had
more than a 30% reduction in risk of being diagnosed at a late stage, and for every 5%
absolute increase in the percentage of individuals in each county without a high school
education, there was a corresponding 1.09-fold increase (95% CI, 1.07- to 1.11-increase) in
the risk of late-stage diagnosis. None of the other measures of SES had an effect on marital
status parameters, nor were they significant in the final model.

Discussion

The majority of early-stage melanomas are curable; however, late-stage disease is much
more difficult to treat and oftentimes fatal. In this population-based study of patients
diagnosed with melanoma in the SEER registries from 1973 through 2006, unmarried
patients were considerably more likely to be diagnosed with late-stage disease, even after
adjusting for biologically and socially meaningful confounding influences, and the
magnitude of the protective effect of marriage depended on the sex of the patient. This
finding suggests that being married confers a substantial protective effect in preventing late-
stage melanoma diagnosis. The magnitude of this effect was considerable for both men and
women, and it could be the result of an immunologically protective response resulting from
the social support associated with being married, differences in insurance status between
married and unmarried patients, and/or the benefit of married patients being prompted to
earlier screening and dermatological consultation than are their unmarried counterparts. The
latter possibility could be the result of many influences, including benefits from spouses
spotting suspicious lesions earlier (lesions that would have otherwise remained unseen by
the patient), spousal peer pressure to seek regular or early screening for melanoma, or
spousal facilitation of early screening by helping to remove barriers, including providing
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transportation, childcare, or support of daily activities or responsibilities in the other's
absence.

These findings have significant implications for screening recommendations, providers, and
programs, suggesting that extra emphasis should be placed on prompting unmarried
individuals to seek early routine screening for skin cancer. Although it is certainly important
to maintain proper screening for all individuals, health behavior experts may want to
specifically target the high-risk groups identified in this study to achieve a meaningful
decrease in melanoma mortality. Screening programs designed for different groups of
unmarried individuals, with particular attention paid to the nuances of the effects of an
individual's sex, may help to reduce or eliminate the disparity in stage at diagnosis between
those who are married and those who are not. How to effectively target and tailor messages
to unmarried individuals requires future investigation, but could include increasing
physician awareness of marital status as a risk factor for late-stage melanoma diagnosis
through training and/or academic detailing or cleverly targeting unmarried individuals via ad
campaigns directed at singles Web sites or consumer-specific marketing that utilizes online
social media Web sites where “relationship status” is known (eg, Facebook).

Furthermore, results of our final model revealed that, with the exception of widowed
patients for whom there was no difference in stage at diagnosis between men and women,
men had at least a 50% increase in risk of being diagnosed at a late stage, when compared
with women in the same marital category. This finding likely reflects that women have a
higher melanoma awareness*3 and are more likely to participate in routine screening and
skin health maintenance practices—practices that ultimately lead to women having
cancerous lesions that are smaller, more localized, and easier to treat than comparable
lesions found in men.8 Indeed, it is true that melanoma has a worse prognosis in men than in
women, and, in part, this may reflect differences in cancer stage at diagnosis.** The finding
that there was no difference in stage at diagnosis between widowed men and widowed
women may be because among widows, older age is more important than marital status as a
predictor of melanoma stage at diagnosis. Previous reports have suggested that middle-aged
and older men may benefit most from targeted interventions to promote the uptake of skin-
screening practices.1® Our results support this conclusion but also suggest that targeting
unmarried individuals may be equally as beneficial.

We also investigated a potential 3-way interaction between marital status, sex, and age at
diagnosis (data not shown). Although the effect of marital status and sex on stage at
diagnosis did not heavily depend on age at diagnosis, it is worth noting that among men, the
protective effect of being married was diminished somewhat with increasing age. In
addition, the risk of being diagnosed at a late stage for men compared with women was
somewhat dampened as age increased.

Results also revealed that patients who were older and who were nonwhite had a higher risk
of being diagnosed at a late stage. These findings are similar to those reported
previously.2-6:9-13.17 Older patients are less likely to participate in melanoma screening and
are more likely to be diagnosed with nodular melanomaf—a histologic type that, in our
study, was more than 50 times more likely to be diagnosed at a late stage. Because older
patients are also more likely to be widowed, our primary results (shown in Table 3) were
adjusted for histology to control for confounding.

Although all SES-proxy variables were significant at the univariate level, only the
percentage of individuals with less than a high school education remained in the final model.
Low SES has previously been associated with a later stage of melanoma at
diagnosis.23:8:13-15 |nterestingly, however, this finding does suggest that education may play
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a larger role than income in adherence to screening and diagnosing melanoma at an early
stage. Other characteristics of SES neither confounded the effect of marital status on stage at
diagnosis nor were significant at the predetermined alpha level. The effect of year of
diagnosis, namely, that those diagnosed after 1979 had more than a 60% reduction in risk of
being diagnosed at a late stage, likely reflects a combination of increased focus on the
importance of screening and the recognition of suspicious lesions (eg, the American Cancer
Society's ABCD campaign) from the 1980s through the present,*® better medical training, an
increase in the number of dermatologists, and improved technology used to recognize
malignant nevi.

Results also showed that the histologic types nodular, lentigo maligna melanoma, and acral
lentiginous were much more likely to be diagnosed at a late stage than were superficial
spreading tumors. These results are nearly identical to those from another study using SEER
data to examine stage of melanoma at diagnosis among older patients3* and reflect the
pathologic nature of the histologic types. Analysis of anatomic site revealed that patients
with melanoma lesions found on the trunk, head or neck, and lower limb or hip had nearly a
20%, 40%, and 60% increase in risk, respectively, of being diagnosed at a late stage when
compared with those with cancerous lesions on the upper limb or shoulder. This suggests
that lesions on areas other than the arms or shoulders may be spotted later. Patients with an
anatomic site coded as “overlapping lesion of the skin” had nearly double the risk of being
diagnosed at a late stage, and those with unspecified anatomic location had 73.8 times the
risk (95% Cl, 67.4-80.7) of late-stage diagnosis.

This study is not without limitations. Marital status categories were self-reported and
reflected marital status only at the time of diagnosis; therefore, our marital status categories
do not present a life course view of marital history. For example, patients who reported
being married may have been married for the first time or for the third. Likewise, for
patients who reported being widowed, no data were available describing the amount of time
since their loss, which is likely to be highly variable and possibly important in relation to
stage of melanoma at diagnosis. Moreover, data about marital status was missing for 26.2%
of patients who were ultimately excluded. Furthermore, detailed information about
individual-level SES and factors related to cancer screening behaviors, cancer-related health
behaviors (eg, diet, exercise, and smoking status), occupational sun exposure, psychosocial
health, and comorbidities is also not available in the SEER database. As a result, these
factors were not accounted for in our analyses. However, proxy SES information from the
US census has been effectively used in epidemiologic cancer research.46-48 SEER data are
also limited by the fact that anatomic classification restricted our analyses to the broad
groupings of upper limb and shoulder, lower limb and hip, trunk, head and neck,
overlapping lesion of the skin, and skin, NOS. This was especially limiting for the category
of trunk (which includes chest and back) because melanomas found on the back are more
common in men, more difficult to see, and more likely to be found at a later stage than are
more visible and earlier-detected chest lesions. Future studies using population-based data
should consider evaluating more specific anatomic sites. In addition, patients' insurance
status was unavailable, and the finding that a higher proportion of unmarried individuals
may be without health insurance may partially explain an increased risk of late-stage
diagnosis among unmarried patients. However, the protective effect of marital status
remained among older patients, who all had similar medical coverage (Medicare) in a
previous study.3* It is also important to note that we reported findings from all SEER data
and that during the initial 15-20 years of the SEER program (1970s and 1980s), SEER
covered only around 10% of the US population and may have been less generalizable to the
United States as a whole. Last, we were unable to evaluate the impact of cohabitation in the
absence of marriage. Specifically, the impact of gay and lesbian, or homosexual,
relationships could not be examined, and straight, or heterosexual, relationships were only
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examined in the presence of marriage. It would be interesting to determine whether the
apparent protection afforded to married individuals in terms of risk of late-stage melanoma
diagnosis is extended to those cohabiting but not married. According to the US census, there
were more than 12 million individuals living as unmarried partners in the United States in
2005-2007. Our study is limited by the fact that we could not examine the impact of these
relationships, which represent approximately 4% of US residents, on stage of melanoma at
diagnosis.

These limitations were unavoidable using the SEER database; however, SEER data
represent a large and heterogeneous group of melanoma patients, are highly generalizable,
and are extensive in describing tumor characteristics and known confounders of the
association between marital status and stage at diagnosis.36:37 This study presents a
complete picture of melanoma staging, including the factors that predict it, from 1973
through 2006. Our study confirms the findings of 2 previous studies that showed unmarried
individuals were more likely to be diagnosed at a late stage®34; however, ours is unique in
that it utilized a large, heterogeneous, and generalizable population.

Of the 2 studies preceding ours that examined the influence of marital status on stage of
melanoma at diagnosis, the earlier study included data about fewer than 2000 patients from
only 1 US state (Florida, whose melanoma population is likely not representative) and for
only 1 year of data.8 In the more recent study, SEER-Medicare linked data were used,
thereby restricting the analyses and generalizability, admittedly so, only to patients eligible
for and enrolled in Medicare.3* The median age of melanoma diagnosis from 2002 through
2006 was 59,1 and only including patients ages 65 years and older prevents generalization of
results to younger patients.

Results of this study have demonstrated that marital status is an important factor for
predicting stage of melanoma at diagnosis, not only in older patients, but among all patients.
In addition, our results revealed that sex may modify this relationship, namely, that the
magnitude of the effect of marital status is largest when comparing widowed women with
married women. The interaction also revealed that men are more likely than women to be
diagnosed at a late stage in every category of marital status, exception for widows. These
results have important implications for researchers studying melanoma screening practices,
health behavior experts interested in increasing melanoma awareness and the utilization of
skin cancer screening, and general practitioners and dermatologists who perform screening
tests and provide recommendations about risks and screening intervals. Aside from oneself
or a health provider, an individual's spouse is probably the most likely person to recognize
suspicious, large, or unusual skin lesions,*9 and results from our study suggest that this
additional mechanism of spousal detection may facilitate fewer cases of late-stage disease,
ultimately increasing the probability of surviving melanoma. The effect of spousal detection,
however, cannot be teased apart from other potential protective factors of being married in
our study. Thus, future studies are warranted.
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Figure 1.

Include all patients with diagnosis of cutaneous melanoma

Exdude patients with 'unknown’ marital status

Exdude patients with 'unstaged’ tumors

Exdude patients with 'unknown' race

Exdude patients younger than age 18

Inclusion and exclusion criteria with corresponding sample sizes and percentages of total
cutaneous melanoma sample for the study cohort are shown.
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Marital Statusat Diagnosis
Demographic Variable

Sex
Male
Female

Age y
18-24
25-39
40-54
55-69
70 or older

Race
White
Black

Otherd
Year of diagnosis
1973-1979
1980-1989
1990-1999
2000-2006
Tumor histology
Superficial spreading (SS)
Nodular
Lentigo maligna melanoma
Acral lentiginous (AL)
Other or unspecified
Anatomical site
Upper limb and shoulder
Lower limb and hip
Trunk

Head and neck

Overlapping lesion of the skin

Skin, not otherwise specified

Socioeconomic status®f
Median household income9
Below poverty (%)
Unemployed (%)

Less than high school education (%)

Urban (%)

Married

83,106 (61.1)
52,885 (38.9)

813 (0.6)
16,697 (12.3)
36,558 (26.9)
43,290 (31.8)
38,633 (28.4)

134,449 (98.9)
444 (0.3)
1098 (0.8)

6189 (4.6)
15,845 (11.7)
34,737 (25.5)
79,220 (58.3)

36,047 (26.5)
7678 (5.7)
20,352 (15.0)
1071 (0.8)
70,843 (52.1)

31,441 (23.1)
23,587 (17.3)
41,885 (30.8)
35,353 (26.0)
126 (0.1)
3599 (2.7)

45.7 (12.1)

8.3 (4.3)
6.0(2.1)

18.8 (6.8)
87.7 (19.1)

Table 1
Patient Demographic and Tumor Characteristics by Marital Status at Diagnosis of
Cutaneous Melanoma, SEER 1973-2006 (n = 192,014)

Single? Divor cedP

n (%)¢
13,496 (51.9) 5702 (45.6)
12,506 (48.1) 6801 (54.4)

2818 (10.8) 70 (0.6)

6643 (255) 1360 (10.9)

7166 (27.6) 4131 (33.0)

5199 (20.0) 4264 (34.1)

4176 (16.1) 2678 (21.4)

25495 (98.1) 12,334 (98.7)
224.(0.9) 89 (0.7)
283 (1.1) 80 (0.6)
890 (3.4) 537 (4.3)

2682 (10.3) 1333 (10.7)

7028 (27.0) 3226 (25.8)

15,402 (59.2) 7407 (59.2)

7621 (29.3) 3403 (27.2)

1780 (6.9) 965 (7.7)

2408(9.3) 1534 (12.3)
230 (0.9) 128 (1.0)

13,963 (53.7) 6473 (51.8)

5760 (22.2) 2971 (23.8)

5449 (21.0) 2609 (20.9)

8794 (33.8) 3896 (31.2)

5176 (19.9) 2572 (20.6)
27(0.1) 13(0.1)
796 (3.1) 442 (3.5)

mean (SD)

462 (115)  455(11.3)
8.6 (4.2) 8.6 (4.3)
6.0 (2.0) 6.1 (2.0)
19.4 (6.8) 19.5 (6.9)

90.7 (16.0)  88.9 (17.8)

Widowed

5376 (30.7)
12,142 (69.3)

6 (0.0)

68 (0.4)
532 (3.0)
2991 (17.1)
13,921 (79.5)

17,185 (98.1)
162 (0.9)
171 (1.0)

703 (4.0)
2057 (11.7)
4627 (26.4)

10,131 (57.8)

3270 (18.7)
1519 (8.7)
3816 (21.8)
257 (1.5)
8656 (49.4)

4166 (23.8)
3240 (18.5)
3165 (18.1)
6313 (36.0)
29(0.2)
605 (3.5)

44.9 (12.4)

8.6 (4.4)
6.1(2.1)
19.5 (6.9)

86.6 (20.9)
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Marital Status at Diagnosis Married Single? DivorcedP Widowed
White collar (%) 36.8 (5.8) 375(5.7) 36.8 (5.7) 36.5(5.9)

aSingIe includes individuals who have never been married.

bDivorced includes individuals who are separated.

CPercentages may not add to 100.0% due to rounding.

dOther includes American Indian, Alaska Native, Asian/Pacific Islander, oand other race, unspecified.

eSocioeconomic variables are proxy measures for each individual and represent the county-level median or percentage for the county of residence.
fFourteen patients were missing data about socioeconomic variables; thus, the sample size was 192,000 for those variables.

gIn thousands of 2000 US dollars.
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Stage at Diagnosis
Demographic Variable

Marital statusat diagnosis

Married

Single (never married)

Divorced or separated

Widowed
Sex
Female
Male
Age y
18-24
25-39
40-54
55-69
70 or older
Race
White
Black

Other®

Year of diagnosis

1973-1979
1980-1989
1990-1999
2000-2006

Tumor histology
Lentigo maligna melanoma

Superficial spreading (SS)

Nodular

Acral lentiginous (AL)

Other or unspecified

Anatomical site

Upper limb and shoulder

Lower limb and hip

Trunk

Head and neck

Overlapping lesion of the skin

Skin, not otherwise specified

Early@

Table 2

LateP

n (%)d

121,008 (71.9)
22,318 (13.3)
10,500 (6.2)
14,411 (8.6)

75,518 (44.9)
92,719 (55.1)

3269 (1.9)
22,263 (13.2)
42,827 (25.5)
49,001 (29.1)
50,877 (30.2)

166,383 (98.9)
616 (0.4)
1238 (0.7)

6879 (4.1)
19,007 (11.3)
43,525 (25.9)
98,826 (58.7)

27,681 (16.5)
47,018 (28.0)
7250 (4.3)
1179 (0.7)
85,109 (50.6)

40,411 (24.0)
30,455 (18.1)
51,831 (30.8)
44,670 (26.6)
166 (0.1)
704 (0.4)

14,983 (63.0)
3684 (15.5)
2003 (8.4)
3107 (13.1)

8816 (37.1)
14,961 (62.9)

438 (1.8)
2505 (10.5)
5560 (23.4)
6743 (28.4)
8531 (35.9)

23,080 (97.1)
303 (1.3)
394 (1.7)

1440 (6.1)
2910 (12.2)
6093 (25.6)

13,334 (56.1)

429 (1.8)
3323 (14.0)
4692 (19.7)

507 (2.1)

14,826 (62.4)

3927 (16.5)
4430 (18.6)
5909 (24.9)
4744 (20.0)
29(0.1)
4738 (19.9)

Crude OR (95% Cl)

1.00 (reference)
1.33 (1.28, 1.39)
1.54 (1.46, 1.62)
1.74 (1.67, 1.82)

1.00 (reference)
1.38 (1.34, 1.42)

1.00 (referent)

0.84 (0.75, 0.94)
0.97 (0.87, 1.08)
1.03 (0.93, 1.14)
1.25 (1.13, 1.39)

1.00 (reference)
3.55(3.09, 4.07)
2.29 (2.05, 2.57)

1.00 (reference)
0.73 (0.68, 0.78)
0.67 (0.63, 0.71)
0.65 (0.61, 0.68)

1.00 (reference)
4.56 (4.12, 5.05)
41.8 (37.7, 46.3)
27.7(24.1, 32.0)
11.2 (10.2, 12.4)

1.00 (reference)
1.50 (1.43, 1.57)
1.17 (1.12, 1.22)
1.09 (1.05, 1.14)
1.80 (1.21, 2.67)
69.3 (63.6, 75.5)
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Stage at Diagnosis

Socioeconomic statush9

Median household incomeh

Below poverty (%)
Unemployed (%)

Urban (%)

Less than high school education (%)

White collar (%)

Early? Lated
Mean (SD)

45.9 (12.0) 44.4 (11.7)
8.3(4.2) 8.7 (4.5)
6.0 (2.1) 6.1(2.2)

88.3(186)  86.6(20.5)
18.9 (6.8) 19.6 (7.1)

37.0(5.8) 36.4 (5.8)

Crude OR (95% Cl)

0.95 (0.94, 0.95)]
1.11 (1.09, 1.13)l
1.20 (1.16, 1.24)}
0.96 (0.95, 0.96)K
1.07 (1.06, 1.08)l

0.84 (0.82, 0.86)K

pC

<.0001
<.0001
<.0001
<.0001
<.0001

<.0001

aEarIy stage is in situ or localized stage using SEER summary staging.

b . . . . .
Late stage is regional or distant stage using SEER summary staging.

C, T .
P values are from a global univariate likelihood ratio test.

dPercentages may not add to 100.0% due to rounding.

eOther includes American Indian, Alaska Native, Asian/Pacific Islander, and other race, unspecified.

Page 15

Socioeconomic variables are proxy measures for each individual and represent the county-level median or percentage for the county of residence.

gFourteen patients were missing data about socioeconomic variables; thus, the sample size was 192,000 for those variables.

hIn thousands of 2000 US dollars.

IOR represents an increase in median household income of $5000.

JOR represents an absolute 5% increase.

k .
OR represents an absolute 10% increase.
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Table 3
Multivariate Logistic Regression Model of Late Versus Early Stage at Cutaneous
Melanoma Diagnosis With Corresponding Odds Ratios (ORs) and 95% Confidence
Intervals (Cls), SEER 1973-2006 (n = 192,014)

Demographic Variable Adjusted OR (95% CI)@ PP

Interaction: marital status by sex9

Among men
Married 1.00 (reference)
Single (never married) 1.56 (1.47, 1.66) <.0001
Divorced or Separated 1.60 (1.47,1.73) <.0001
Widowed 1.31(1.20, 1.42) <.0001
Among women
Married 1.00 (reference)
Single (never married) 1.25 (1.16, 1.35) <.0001
Divorced or separated 1.57 (1.44,1.71) <.0001
Widowed 1.92 (1.80, 2.05) <.0001

Alternatively (sex by marital status)9

Among those married

Women 1.00 (reference)

Men 1.51 (1.45, 1.58) <.0001
Among those single (never married)

Women 1.00 (reference)

Men 1.89 (1.74, 2.05) <.0001
Among those divorced or separated

Women 1.00 (reference)

Men 1.53 (1.37, 1.71) <.0001
Among those widowed

Women 1.00 (reference)

Men 1.03 (0.93, 1.13) .5966

Age,y
18-24 1.00 (reference)
25-39 0.99 (0.88, 1.12) .8907
40-54 1.18 (1.04, 1.33) .0111
55-69 1.28 (1.13, 1.44) .0001
70 or older 1.60 (1.41, 1.80) <.0001
Race

White 1.00 (reference)
Black 2.09 (1.77, 2.46) <.0001
OtherC 2.12(1.84, 2.43) <.0001

Year of diagnosis
1973-1979 1.00 (reference)
1980-1989 0.67 (0.62, 0.73) <.0001
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Demographic Variable

1990-1999
2000-2006
Tumor histology
Superficial spreading (SS)
Nodular
Lentigo maligna melanoma
Acral lentiginous (AL)
Other or unspecified
Anatomical site
Upper limb and shoulder
Lower limb and hip
Trunk
Head and neck
Overlapping lesion of the skin

Skin, not otherwise specified

Socioeconomic statusth€

Less than high school education

Adjusted OR (95% C1)2

0.68 (0.63, 0.73)
0.69 (0.64, 0.74)

1.00 (reference)
53.6 (48.1, 59.6)
28.5(24.5, 33.1)
6.25 (5.62, 6.96)
11.1 (10.0, 12.3)

1.00 (reference)
1.56 (1.48, 1.64)
1.16 (1.11, 1.21)
1.38 (1.31, 1.45)
1.96 (1.27, 3.00)
73.8 (67.4, 80.7)

1.09 (1.07, 1.12)f

<.0001
<.0001

<.0001
<.0001
<.0001
<.0001

<.0001
<.0001
<.0001
<.0001
<.0001

<.0001

80dds ratios also adjusted for the 17 SEER sites as a fixed effect.

Page 17

P values are from the Wald test. All variables, including the interaction, were globally significant at P < .0001 using the likelihood ratio test.

CO’(her includes American Indian, Alaska Native, Asian/Pacific Islander, and other race, unspecified.

Socioeconomic variables are proxy measures for each individual and represent the county-level median or percentage for the county of residence.

e . . . . . . )
Fourteen patients were missing data about socioeconomic variables; thus, the sample size was 192,000 for the final model.

f . . . . . .

OR represents an absolute 5% increase in the percentage of the county's residents with less than a high school education.

gResults from the adjusted single model term marital status x sex.
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