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Abstract
Purpose: Skin cancer is a major health concern in the
general population, but there are conflicting findings
regarding its relationship to where people live. The purpose
of this study was to determine whether skin cancer differs
by metropolitan status in the general population of U.S.
adult males and females aged 18 and older.

Methods: This cross sectional analysis used 2015 data from
the Behavioral Risk Factor Surveillance System (BRFSS) for
males and females aged 18 years and older. Multiple logistic
regression analysis was used to assess the relationship
between skin cancer and metropolitan status separately by
gender while controlling for other cancers, general health,
educational level, employment status, income level,
ethnicity, and age.

Results: Across states, 20% of males and 15% of females
reported skin cancer and roughly 20% of both males and
females lived in rural areas, 40% in suburban areas, and 40%
in urban areas. After controlling for health, socioeconomic
and demographic factors, skin cancer and metropolitan
status were significantly related for both males and females.
Skin cancer was also related to other cancers, income level,
ethnicity/race, and age for both genders.

Conclusion: This study found that skin cancer significantly
differed by metropolitan status with both males and
females living in suburban areas reporting more cancer than
those living in urban or rural areas. Limitations to this study
include a broad definition of skin cancer and no lifestyle
variables specific to sun exposure. It is recommended that
general practitioners screen, educate, and provide referral
services as necessary for both males and females, especially
those who live in suburban areas, have a history of cancer,
are 65 or older, and are white, non-Hispanic.

Keywords: Skin cancer; Metropolitan status; Suburban;
Rural; Urban; Adults; Age Differences; Gender Differences

Introduction
Skin cancer is the most prevalent type of cancer in the United

States [1], and its incidence has significantly increased by 45%
since 1992 [2]. Among adolescents and young adults specifically,
invasive skin cancer is the second most commonly diagnosed
cancer, making up 15% of all cancer diagnoses in 15-29 year olds
[3,4]. Moreover, numerous studies have shown skin cancer
incidence significantly increasing in older adults [2,5,6]. The rise
in skin cancer carries a burden of morbidity and cost in the
United States, with 8,000 deaths and $3.5 billion lost in
productivity each year [5,6]. Furthermore, while melanoma
accounts for approximately 75% of all deaths from skin cancer,
basal cell and squamous cell carcinomas can still lead to severe
illness and disfigurement [7], placing significant stress on quality
of life.

Several demographic factors have been related to an
increased risk of skin cancer, but with varying results. For
example, some research indicates that the incidence of
melanoma was highest among high income households,
counties with high education rates, and low unemployment
rates [8]. Conversely, other research found that that individual
from lower socioeconomic status groups had the largest
increase in melanoma prevalence in the United States [2]. In
addition, poverty status has also been cited as having an
influence on skin cancer incidence, as counties with low poverty
rates have an increased risk of skin cancer compared to counties
with high poverty rates [8]. Despite these differences, most
studies conclude that the incidence of melanoma is highest
among non-Hispanic whites when compared to other races and
ethnicities [2,8].

In addition, gender and age differences related to skin cancer
vary. Many studies have shown skin cancer affects males more
than females and is highly prevalent amongst the older
population [2,6]. For melanoma, data from the National Program
of Cancer Registries (NPCR) showed that women have a greater
risk of being diagnosed with melanoma and increased incidence
over time [4]. However, data from the Surveillance,
Epidemiology, and End Results (SEER) program of the National
Cancer Institute (NCI) reported males to have a greater diagnosis
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incidence compared to the female incidence rate, as well as
higher mortality rates in males younger than age 30 [3].

Furthermore, metropolitan status may be related to skin
cancer, but research findings are conflicting. Some studies found
a positive relationship between skin cancer incidence and
population density, while others did not [9]. Numerous
European studies have shown individuals living in urban regions
have an increased incidence of skin cancer compared to
individuals living in rural regions [6,10,11]. However, a study
conducted in the United States suggested metropolitan status
was not significantly related to incidence of invasive cutaneous
melanoma [8]. Therefore, the purpose of this study was to
determine whether skin cancer differs by metropolitan status in
adults age 18 and older by gender in the general United States
population when controlling for demographic factors that may
be related to skin cancer.

Methods

Design
This cross-sectional analysis used data from the 2015

Behavioral Risk Factor Surveillance System (BRFSS) conducted by
the Centers for Disease Control and Prevention (CDC) [12].
BRFSS conducts annual national, population-based data
collection using random digit dialing for health-related
behaviors, conditions, and services acquired via telephone
surveys in all 50 states and the District of Columbia. This study
was given exempt status by The University of North Texas Health
Science Center.

Sample
The sample for this study included males and females ages 18

years and older from Florida (N=4872), North Carolina (N=1793),
and Tennessee (N=3127) with data for metropolitan status. This
study includes multiple states in order to increase sample size
and strengthen the generalizability of results to the general
population. These states were identified as having higher
percentages of skin cancer when compared all other states
within the continental United States using the BRFSS 2015
prevalence map [13].

Data
The outcome, skin cancer, was measured as ever/never

diagnosed with skin cancer in the person’s lifetime. The factor of
interest, metropolitan status, was categorized as rural,
suburban, or urban based on the defined metropolitan statistical
area, which is determined by the United States Office of
Management and Budgets to organize geographic regions by
population density and zip code analysis [14].

The control variables included other cancers, general health,
educational level, employment status, income level, ethnicity/
race, age, and gender. Other cancers was measured as ever/
never diagnosed with “any form of cancer, except skin cancer.”
General health was dichotomized as “good or better” versus
“fair or poor.”

Table 1: Sample characteristics separately for males and females.

Variable

Male

(N=3729, 38%)

Female

(N=6063, 62%)

N % N %

Skin Cancer

Ever diagnosed 737 20 889 15

Never diagnosed 2992 80 5174 85

Total 3729 100 6063 100

Metropolitan Status

Suburban 1501 40 2416 40

Urban 1544 41 2569 42

Rural 684 18 1078 18

Total 3729 100 6063 100

Other Cancer

Ever 471 13 822 14

Never 3258 87 5241 86

Total 3729 100 6063 100

General Health
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Good or better 2901 78 4662 77

Less than good 828 22 1401 23

Total 3729 100 6063 100

Educational Level

Graduated 1564 42 2005 33

Did not graduate 2165 58 4058 67

Total 3729 100 6063 100

Employment Status

Employed 1462 39 1965 32

Not employed 2267 61 4098 68

Total 3729 100 6063 100

Income Level

$0 to less than $25,000 894 24 2187 36

$25,000 to less than $50,000 984 26 1654 27

$50,000 or more 1851 50 2222 37

Total 3729 100 6063 100

Ethnicity/Race

White, non-Hispanic 3026 81 4727 78

Other 703 19 1336 22

Total 3729 100 6063 100

Age

65 or older 1896 51 2966 49

Less than 65 1833 49 3097 51

Total 3729 100 6063 100

Note: Ref=referent group; AOR= adjusted odds ratio; 95% CI= 95% confidence interval; Bolded results are significant (AORs with 95% CI that do NOT include 1.0 are
significant)

Educational level was measured by ever/never graduated
from college or technical school. Employment status was
dichotomized as “employed” or “not employed” (which includes
retired) at the time of survey completion.

Income level was measured as an annual income “$0 to less
than $25, 000,” “$25,000 to less than $50, 000,” and “$50,000 or
more.” Because there were low frequencies for races other than
White, race/ethnicity was dichotomized as “white, non-
Hispanic” versus “other.” Age was dichotomized “65 years or
older” versus “Less than 65 years of age.”

Analysis
Frequency distributions were used to describe the sample and

determine any issues with distributions of variables. Multiple
logistic regression analysis was used to assess the relationship

between skin cancer and metropolitan status separately by
gender while controlling for health and demographic factors.

There was no missing data for any variable. The data
responses for sample characteristics are listed in Table 1 and the
results of multivariable analysis are recorded in Table 2.

All analyses were conducted in R, a free statistical analysis
shareware program created by the CDC that is now publicly
available (R version 3.3.3, Copyright 2017, The R Foundation for
Statistical Computing).

Table 2: Results of multiple logistic regressions separately for males and females.
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Skin Cancer (Ever vs. never diagnosed) Males Females

 AOR
95% CI AOR 95% CI

Low High Low High

Metropolitan Status  -  -  -  -  -  -

Suburban Ref - - Ref - -

Urban 0.77 0.63 0.93 0.84 0.71 0.99

Rural 0.73 0.57 0.94 0.74 0.59 0.92

Other Cancer  -  -  -  -  -  -

Ever 2.02 1.61 2.52 1.67 1.38 2.02

General Health  -  -  -  -  -  -

Good or better 0.85 0.68 1.06 0.87 0.72 1.05

Educational Level  -  -  -  -  -  -

Graduated 0.99 0.82 1.21 1.2 1.01 1.43

Employment Status  -  -  -  -  -  -

Employed 0.69 0.54 0.88 0.81 0.66 1

Income Level  -  -  -  -  -  -

$0 to less than $25,000 Ref - - Ref - -

$25,000 to less than $50,000 1.13 0.87 1.47 1.17 0.96 1.43

$50,000 or more 1.32 1.02 1.71 1.3 1.06 1.6

Ethnicity/Race  -  -  -  -  -  -

White, non-Hispanic 5.64 3.79 8.4 8.76 5.88 13.1

Age  -  -  -  -  -  -

65 or older 3.57 2.83 4.51 2.69 2.24 3.23

Note: Ref=referent group; AOR= adjusted odds ratio; 95% CI= 95% confidence interval; Bolded results are significant (AORs with 95% CI that do NOT include 1.0 are
significant)

Results

Descriptive
Overall, this combined sample consisted of mostly white, non-

Hispanic participants who have never been diagnosed with skin
cancer, and report good or better health. As shown in Table 1,
there were low percentages of participants who reported ever
being diagnosed with skin cancer (20% for males and 15% for
females) across states. For both males and females, about 20%
reported living in rural areas, while about 40% reported living in
suburban areas and 40% in urban areas. Compared to females,
males had higher education and income levels; however, similar
amounts of males and females were employed (about one-third)
and were age 65 or older (about one-half). Over 75% of males
and females reported good or better health and over 85%
reported having no other cancer diagnosis.

Adjusted
The results of multiple logistic regression indicated that after

controlling for health and demographic variables, skin cancer

differed by metropolitan status for both males and females.
Compared to those living in suburban areas, skin cancer was
1.37 times less likely to be reported by males and 1.35 times less
likely to be reported by females living in rural areas; and 1.30
times less likely to be reported by males and 1.19 times less
likely to be reported by females living in urban areas. In addition,
skin cancer was related to other cancers, income level, ethnicity/
race, and age for both males and females. Skin cancer was about
2 times more likely in males and females ever diagnosed with
other cancers; about 1.5 times more likely in those of higher
income levels ($50,000 or more); about 6 to 9 times more likely
in males and females who reported white race; and about 3 to 4
times more likely in males and females aged 65 or older.

Discussion
The purpose of this study was to determine whether skin

cancer differed by metropolitan status in a general population of
U.S. male and female adults 18 years and older when controlling
for other demographic factors that may be related to skin
cancer. In this study, 15-20% females and males reported skin
cancer and most lived in suburban (about 40%) and urban
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(about 40%) areas. The results of adjusted analysis indicated
that skin cancer was significantly related to metropolitan status.
Our findings conflict with other studies that did not find a
significant relationship between any defined metropolitan status
and skin cancer [6,8,9,11] and those that found a significant
relationship between skin cancer and living in rural versus non-
rural areas [9]. The results of this study found a significant
relationship between skin cancer and suburban versus rural
areas as well as suburban versus urban areas.

Compared to those living in suburban areas, males and
females in rural areas and males in urban areas were about 35%
less likely to report skin cancer, and females living in urban areas
were about 20% less likely to report skin cancer. The relationship
between skin cancer and suburban status may be related to
socioeconomic or lifestyle factors related to expendable income
and increased recreational UV exposure [6], For example, those
who live in rural areas or work outdoors may get more sun
exposure, but may be more likely to cover exposed areas (e.g.,
those working on farms and in construction wear hats, long
sleeve shirts, and pants to work), whereas those at recreational
activities at outdoor social locations such as swimming pools,
backyard activities, community parks, etc., may be less covered
up (e.g., swimsuits, tank tops, and shorts) and get more direct
exposure without added protection. In addition, those with
disposable income may be more likely to use tanning beds,
which pose greater risk for skin cancer [15]. Indeed, higher
incomes levels for both males and females were related to about
a 30% increased risk for skin cancer. Furthermore, specific
demographic characteristics such as race and age were found to
be significantly related to skin cancer in this study. The
relationship between white, non-Hispanic ethnicity and skin
cancer and between age 65 and older was consistent with
multiple previous studies [2,5,6,8].

Using BRFFS data allowed us to assess variable relations in
population-based samples, and the large number of
respondents allowed us to analyze data by gender. However, the
measurement of skin cancer was limited to “ever diagnosed with
skin cancer,” which does not differentiate between types of skin
malignancies nor location, severity, or grading of the cancer.
Investigation into specific skin cancer types such as melanoma
versus carcinoma would more clearly define and direct skin
cancer diagnosis in the clinical setting. Another limitation of this
study includes the lack of additional lifestyle variables such as
sun exposure, occupation, or preventative care measures that
are related to skin cancer [6], which could lead to more
applicable preventative care for at risk populations. Expanded
research within the field could also include assessment of
narrowed target population ages, influence of access to
healthcare, and availability of potential treatment options [8] to
further refine treatment. Furthermore, the unknown duration of
residency of participants in their metropolitan category in this
study may reduce the generalizability of the results to patient
populations.

Conclusion
The results of this population-based study may be

generalizable to patients aged 18 years and older in a primary

care setting. Different results may be found in dermatology or
oncology specialty clinics where skin cancer may be more
prevalent. In primary care settings, providers should be award of
the low prevalence of skin cancer amongst patients 18 years and
older as well as the increased risk for skin cancer in those living
in suburban areas, having been diagnosed with any other form
of cancer, having white, non-Hispanic race/ethnicity, and being
65 years and older. Providers should have elevated concern for
patients in these groups, and continue to provide annual skin
screening as well as screening for specific skin-related concerns,
and provide education, screening, and referral to dermatology
or oncology as appropriate.
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