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ORIGINAL RESEARCH

Geographic Distribution of Melanoma Cases in
Maine: Identifying Vulnerable Counties for
Targeted Intervention

Joshua R. Parbs a,*, Madeline A. Prentiss b, Calla Hladky b, Henry Stoddard, MPH c,
Kathryn Stevens, FNP b, Elizabeth V. Seiverling, MD a, Peggy Cyr, MD a,d

a Tufts University School of Medicine, Boston, Massachusetts
b Department of Dermatology, Maine Medical Partners, Portland, Maine
c Center for Outcomes Research and Evaluation, MaineHealth, Portland, Maine
d Department of Family Medicine, Maine Medical Center, Portland, Maine

ABSTRACT

Introduction: Maine has the twelfth highest incidence of melanoma in the United States. The purpose of this study
was to identify which Maine counties were the most impacted by melanoma through the use of geographic methods.
Identification of counties with the highest prevalence of melanoma will help with targeting future training and public
health interventions.
Methods: All melanoma cases (n = 5340) reported to the Maine Cancer Registry from 2013 to 2018 were sorted by

pathologic T stage. Data were sorted by county and population-adjusted. Population and provider data came from Area
Health Resource Files. County and zip-code maps were constructed to highlight which counties have the greatest burden
of melanoma in the state.
Results:Hancock County, Knox County, Sagadahoc County, and Washington County had the highest rates of late-stage

melanoma cases when adjusting for age and population.
Conclusions: With geospatial methods, counties with the highest rates of late-stage melanoma could be identified.

Particular counties of note include Hancock County, Knox County, Sagadahoc County, and Washington County. These
counties had the greatest need and can be launch points for targeted public health interventions.

Keywords: Melanoma, Maine, Dermoscopy, Rural health

1. Introduction

The incidence of melanoma is on the rise in the
United States. Although melanoma is a national prob-
lem, Maine consistently has incidence rates above the
national average. Data from recent years show that
Maine has the twelfth highest age-adjusted rate of
melanoma at 27.0 cases per 100 000 people, which
is substantially higher than the national rate of 22.9
cases per 100 000 people.1 Early-stage melanoma

has a 5-year survival rate of 99%, which decreases
to 70.6% after regional spread, and even further to
33.4% with distant metastasis.1 Thus, detecting and
treating melanoma early is crucial for minimizing the
morbidity and mortality associated with the disease.

Maine is a very rural state, which further exac-
erbates difficulties in accessing the care needed to
diagnose melanoma early. A study analyzing the
North American Association of Central Cancer Reg-
istries data from 2009 to 2013 found the incidence
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of early-stage melanoma diagnosis was lower in ru-
ral areas, but the incidence of later-stage melanoma
was significantly higher in rural vs urban areas.2

Beyond the timing of diagnosis, it is becoming in-
creasingly difficult for people living in rural areas
to access the specialty care needed for completely
treating melanoma. This lack of access increases the
case-fatality rate of melanoma by approximately 20%
in rural vs urban areas.3 These barriers to care are fur-
ther worsened by escalating health care costs, which
often prevent people from accessing the diagnosis and
treatment they need.4

Although high rates of melanoma exist across the
entire state, certain counties disproportionately bear
the burden of melanoma. In determining which re-
gions should be considered ‘high-need,’ we examined
the following county data: melanoma counts and
rates, late-stage melanoma counts and rates, the num-
ber of dermatologists in each county, the ratio of
primary care providers (PCPs) to residents in each
county, and the distance traveled to primary care
visits.

Geospatial methods have been used widely to iden-
tify how a multitude of health outcomes vary across
space and time. For example, the Maine Center for
Disease Control and Prevention routinely reports
the geographic distribution of a large variety of in-
fectious diseases, such as hepatitis, dengue fever,
and anaplasmosis.5 By differentiating these outcomes
based on geography, understanding these distribu-
tions can lead to targeted public health interventions.
Beyond infectious disease, further work based in
Maine has used a similar approach to understand
trends in substance misuse among people receiving
buprenorphine treatment during the COVID-19 pan-
demic.6 Both methods illustrate the importance of
geospatial methods in determining the specific need
an area may have, and how this need can be used to
develop intentional public health interventions.

Based on advancing the findings of prior work,
the primary objective of this study was to use
geospatial methods to identify the Maine counties
with the greatest need for interventions and poten-
tial for improving early melanoma detection and
diagnosis. These data can then be used to drive
targeted public health interventions at local levels
and help to reduce the morbidity and mortality as-
sociated with late-stage melanoma. Similar studies
have yet to be conducted in Maine to determine
the current spatiotemporal distribution of melanoma
across the state. Determining this distribution would,
ultimately, lead to better understanding the dis-
ease burden of melanoma in Maine, which could
guide future public health interventions. Specifi-
cally, interventions that focus on expanding access

to dermoscopy training for PCPs would substantially
impact the rate of melanoma detection and treatment
in Maine.

2. Methods

2.1. Data source

This project was deemed exempt research by the
Maine Medical Center Institutional Review Board
(#1445217-1 GIS). We obtained melanoma data from
the Maine Cancer Registry of the Maine Center for
Disease Control and Prevention. These data were re-
ported by hospitals and physicians between 2013
and 2018. Population data for each Maine county
were obtained from the 2018 American Commu-
nity Survey conducted by the US Census Bureau.
Data for each county were used to provide infor-
mation that would be tangible for interventional
purposes. PCP and dermatologist rates in Maine were
obtained from Area Health Resource Files of the
Health Resources and Services Administration. These
data were collected from 2018 and 2019 because
they represented the melanoma incidence and Maine
provider rates available at the time of analysis and
publication.

2.2. Study population

The study population included all melanoma cases
reported to the Maine Cancer Registry from 2013 to
2018 (n= 5841). Before analysis, 358 non-melanoma
cases were removed according to the histologic type
of the tumor code. Non-Maine residents (n= 143) not
initially filtered out of the dataset were also removed.
This filter resulted in a total of 5340 melanoma cases
used for analysis.

2.3. Melanoma staging

We analyzed pathologic tumor stage because this
variable was the most complete variable reported by
the Maine Cancer Registry. This variable is also valu-
able in assessing disease prognosis. The pathologic
tumor stage classifies melanoma cases primarily by
measuring cell mass thickness from the superficial
portion of the granular layer of the epidermis to the
deepest invasive cell across the broad base of the
tumor.7 Thicker tumors are associated with a greater
tumor stage as follows: Tis (in situ) is 0 mm, T1 is less
than or equal to 1.0 mm, T2 is 1.0 to 2.0 mm, T3 is
2.0 to 4.0 mm, and T4 is greater than 4.0 mm.

Tumor stage was reported for 4577 melanoma cases
in our dataset. The other 763 melanoma cases had a
pathologic tumor stage that was left blank (n = 584)
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or marked unknown (n= 179). Cases without a noted
pathologic tumor stage were filled in using other clin-
ically relevant variables, such as clinical-stage group,
pathologic-stage group, and clinical-tumor stage. Of
the 763 melanoma cases without a stated pathologic
tumor stage, 444 were identified as melanoma in
situ. The final 319 pathologic tumor stages were
grouped into 6 categories (Tis, T1, T2, T3, T4, and
unknown) based on an algorithmic approach using
the aforementioned variables. These categories were
then further subcategorized into low risk (Tis and
T1a), intermediate risk (T1b and T2), and high risk
(T3 and T4).

Thicker melanomas are associated with worse clin-
ical outcomes. We used data from the American Joint
Committee on Cancer to assign 5-year survival rates
to the assigned stages. The 2018 report found that
when isolating tumor stage as the only predicting
factor for tumors without metastasis, the prognoses
are as follows: Tis, T1a, and T1b are 99%; T2a is 97%;
T2b and T3a are 94%; T3b and T4a are 87%; and T4b
is 82%.8 However, if there is evidence of metastasis,
the 5-year survival rates decline to 70.6% for regional
metastasis and 31.9% for distant metastasis. To calcu-
late the average 5-year survival rates, each melanoma
was designated as local, regional, or distant using
information about positive sentinel lymph nodes or
distant metastasis. If the value was left blank, we
assumed the melanoma was localized for the assigned
stage and prognosis.

2.4. Statistical analysis and mapping

Maps were created in R (version 4.2.1) using simple
features, tidycensus, and cartography packages.9–11

County shapes were downloaded from the US Cen-
sus Bureau.12 Melanoma data were uploaded as
described above. All covariates were adjusted to a
per 10 000 population rate to control for population
differences across the state. PCPs were included for
the following specialties: family medicine, internal
medicine, and general practice. Prevalence rates were
calculated by summing the total number of cases by
county divided by that county’s population and then
standardized to a per 10 000 population rate. Rates
were grouped into categories by quantile.

3. Results

The number of melanoma cases reported per year
in the state of Maine increased from 2013 to 2018
(Fig. 1). The statewide melanoma count peaked in
2016 with 972 melanoma cases. The population-
adjusted rate of melanoma cases also increased
during this time. The rate of melanoma cases within
Maine in 2013 was 5.62 cases per 10 000 people. This
rate peaked at 7.30 per 10 000 people in 2016 and
was 7.21 per 10 000 people in 2018.

In addition to statewide data, melanoma inci-
dence and rates were disproportionately distributed

Fig. 1. Number of melanoma cases in Maine from 2013 to 2018. Grouping melanoma cases into low-risk, intermediate-risk, and high-risk
categories illuminates statewide trends from 2013 to 2018.Overall, during this 6-year period, the proportion of high-risk and intermediate-risk
melanoma cases decreased, whereas the proportion of low-risk melanoma cases increased.
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Table 1. Number of melanoma cases and providers in Maine counties.∗

Melanoma Melanoma cases PCPs per Dermatologists
Country country Population per 10 000 people PCPs 10 000 people Dermatologists per 10 000 people

Androscoggin 194 537 220 3.61 88 1.64 2 0.04
Aroostook 156 341 345 4.57 66 1.93 0 0.00
Cumberland 1466 1 454 720 10.08 478 3.29 17 0.12
Franklin 112 150 095 7.46 25 1.67 0 0.00
Hancock 316 272 705 11.59 62 2.27 1 0.04
Kennebec 404 607 725 6.65 160 2.63 7 0.12
Knox 199 199 115 9.99 40 2.01 1 0.05
Lincoln 167 170 335 9.80 34 2.00 0 0.00
Oxford 119 286625 4.15 35 1.22 1 0.03
Penobscot 690 758 740 9.09 188 2.48 5 0.07
Piscataquis 72 84 435 8.53 13 1.54 0 0.00
Sagadahoc 168 176 385 9.52 24 1.35 0 0.00
Somerset 144 253 550 5.68 30 1.18 0 0.00
Waldo 150 197 090 7.61 28 1.42 1 0.05
Washington 135 158 470 8.52 14 0.88 0 0.00
York 838 1 015 510 8.25 140 1.38 0 0.00

Abbreviations: PCP, primary care provider.
∗Melanoma cases are aggregated from 2013 to 2018, and the number of providers is from 2018 to 2019.

in certain counties. As detailed in Table 1, Cum-
berland County had the highest total number of
melanoma cases, with 10.08 cases per 10 000 people
reported between 2013 and 2018. Following Cumber-
land County, the counties with the highest melanoma
counts were York County, Penobscot County, Ken-
nebec County, and Hancock County. Hancock County
had the highest population-adjusted incidence rate of
melanoma at 11.59 cases per 10 000 people between
2013 and 2018. Cumberland County, Knox County,
Lincoln County, and Sagadahoc County also had some
of the highest population-adjusted melanoma rates in
the state.

Cumberland County had the greatest number of
PCPs (n = 478), as well as the lowest ratio of people
to PCP at 1 PCP for every 624 people. Other counties
had a greater number of people per PCP. For instance,
Washington County has the highest population-to-
PCP ratio at 1 PCP for every 2248 people. Other
counties with high ratios of people to PCPs included
Somerset County, Oxford County, Sagadahoc County,
and York County. Cumberland County also had the
greatest number of dermatologists (n = 17). The sec-
ond highest dermatologist count across the state was
in Kennebec County (n = 7). No dermatologists were
found in 9 counties: Sagadahoc County, Washington
County, Lincoln County, Franklin County, Piscataquis
County, Waldo County, York County, Oxford County,
and Somerset County.

Grouping melanoma cases into risk categories
(high, intermediate, or low) by T stage showed the
differential distribution of high-risk melanoma across
the state. Washington County, Knox County, Sagada-
hoc County, and Lincoln County had the highest rates
of high-risk melanoma cases. All these counties had

average incidence rates of high-risk melanoma that
were greater than 1 per 10 000 people. Knox County,
Piscataquis County, Sagadahoc County, and Hancock
County had the highest rates of intermediate-risk
melanoma cases. Low-risk melanoma cases were most
prevalent in Hancock County, Cumberland County,
Penobscot County, and Lincoln County.

As illustrated in Fig. 2, Oxford County had the
greatest proportion of high-risk melanoma cases
(19.9%). Other counties with high proportions of
high-risk melanoma cases included Androscoggin
County, Washington County, Sagadahoc County, and
Knox County. Androscoggin County had the great-
est proportion of intermediate-risk melanoma cases
(23.7%). Oxford County, Piscataquis County, Sagada-
hoc County, and Knox County also had high propor-
tions of intermediate-risk melanoma cases. Penobscot
County was the county with the greatest proportion
of low-risk melanoma cases (82.4%). York County,
Franklin County, Waldo County, and Hancock County
also had high proportions of low-risk melanoma
cases. Oxford County had the lowest proportion
of low-risk melanoma cases (55.1%). Androscoggin
County, Sagadahoc County, Knox County, and Som-
erset County also had low proportions of low-risk
melanoma cases.

4. Discussion

This review of melanoma data in Maine from 2013
to 2018 revealed geographic trends in the distribution
of the disease. The data show an overall increase
in the number of melanoma cases in the state of
Maine from 2013 to 2018, specifically in rural areas
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Fig. 2. Proportion of low-risk, intermediate-risk, and high-risk melanoma in Each Maine County From 2013 to 2018.

of the state. Although this phenomenon is seen
across the United States, given the changes in thresh-
olds needed to biopsy a suspicious skin lesion, the
dramatic increase in cases in Maine is cause for
concern.14

In particular, rural areas are disproportionately im-
pacted by later-stage melanomas for a variety of
reasons. As previously discussed, people living in re-
mote areas may have difficulty accessing the specialty
care they need for early diagnosis and treatment of
melanoma. Numerous studies identified rural areas
as having higher rates of late-stage melanoma than
urban areas. For example, a similar study found a
significant increase in the incidence and mortality
rates of melanoma among its rural counties in Michi-
gan.15 Further research in Iowa found that people
living in rural areas had a 26% higher mortality rate
than people living in urban environments.16 Given
these disparities, many rural areas have turned to-
ward PCPs to help bridge the gap between remote
regions and high-quality dermatology care. Although
connecting these people with a specialist is of utmost
importance, people living in areas with access to PCPs
may have earlier detection and lower mortality rates
associated with melanoma.17 As such, it is equally
important to assess the distribution of care related the
detecting and treating melanoma.

In conjunction with the dataset from the Maine
Cancer Registry, data on access to primary and der-
matologic care in Maine were also evaluated. These
data included the number of PCPs and dermatologists
in each county, average distances traveled to primary
care visits, and locations of e-consult sites. Based
on these data, 4 counties had the highest need for
training in skin cancer detection: Hancock County,
Knox County, Sagadahoc County, and Washington
County. All 4 counties had some of the highest rates of
melanoma incidence in the state of Maine, with Han-
cock County having the highest average rate. These
4 counties also had the highest rates of late-stage
melanoma cases.

These 4 counties also face some of the greatest
barriers to health care access within the state. Nei-
ther Washington County nor Sagadahoc County have
a single dermatologist, Hancock County has only 1
dermatologist, and Knox County has 2 dermatolo-
gists.13 Given the shortage of dermatologists in these
rural regions of Maine, PCPs play a critical role in
detecting and diagnosing skin cancer. Unfortunately,
some of these counties also have limited access to
primary care. Washington County has the highest
ratio of people to PCPs, with 1 PCP for every 2248
people. Sagadahoc County also has a high ratio of
people to PCPs, with 1 PCP for every 1163 people.13
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In comparison, Cumberland County has a ratio of 1
PCP for every 488 people.13 Also, patients in Hancock
County, Washington County, and Sagadahoc County
must travel further for primary care visits. In Hancock
County, 37.6% of patients had to travel more than 30
miles for their primary care visit—the second highest
percentage in the state.14

Limited access to dermatologic care might account
for the high rates of late-stage melanoma cases in
certain counties. Many of the counties with higher
rates of late-stage melanoma cases have few or no
dermatologists. In addition, there are differences in
the types of melanoma cases seen by each county.
As shown in Fig. 2, the distribution of high-risk
melanoma cases varies widely across the state. For ex-
ample, Cumberland County has a very high incidence
of melanoma, but most of these cases are low risk for
metastasis and generally found at an early stage.

Counties with fewer dermatologists and PCPs may
also be underdiagnosing melanoma. One possible rea-
son for this underdiagnosis is that patients have less
access to care and, therefore, are not receiving needed
skin checks or annual primary care visits. Based on
previous data, higher numbers of PCPs in a region cor-
responds with higher rates of early-stage melanoma
cases reported in that region. This finding indicates
that areas with more PCPs are more likely to detect
and diagnose melanoma cases early on. As such, en-
suring that PCPs are adequately trained in the early
detection of melanoma could substantially impact the
morbidity and mortality associated with the disease
in rural areas.

Furthermore, geographic, environmental, and oc-
cupational factors could help explain regional trends
in melanoma rates. One potential reason for these
regional trends could be varying levels of UV radi-
ation or exposure to UV radiation between different
counties. Many of the counties with high rates of
melanoma are coastal. Proximity to the ocean cor-
responds to greater UV exposure due to occupation,
such as work in the lobster, fishing, and boating
industries. Population age is another important char-
acteristic that may be related to the differential
distribution of melanoma across the state. This factor
is increasingly important given the aging population
in Maine and the greater risk of developing melanoma
associated with older age. Overall, more research is
needed to determine the underlying cause or reasons
for geographic differences in melanoma and late-
stage melanoma rates.

4.1. Limitations and future directions

We assumed that any melanoma without a reported
sentinel lymph node status or MET was localized.

Thus, the average 5-year survival rate was likely un-
derestimated. We also did not adjust for potential
confounders other than population in our analysis,
which may bias the results. Furthermore, the Maine
Cancer Registry only includes the area in which peo-
ple were diagnosed, but not where they previously
lived, which may skew the results.

Future directions include the implementation of
training modules in counties identified as having
the greatest need. If successful, these targeted in-
terventions could help elucidate the reasons behind
the geographic distribution of melanoma cases in
Maine. Further research into geographic, meteoro-
logic, behavioral, and occupational differences be-
tween regions or counties should also be done to fully
understand how these variables can best be addressed
to lower the morbidity and mortality associated with
melanoma in Maine.

5. Conclusions

This research shows the differential distribution of
melanoma across the state of Maine. It also shows
how the incidence related to the number of providers
varies in each county, which can be used to de-
velop targeted public health interventions. Although
the exact mechanism underlying the geographic
distribution of melanoma in Maine is unknown, un-
derstanding which counties are disproportionately
burdened by the disease supports strategic location
of future interventions. With this notion in mind,
the provided recommendations focus on detecting the
most high-risk melanoma cases in the most high-risk
counties. By implementing these interventions in the
counties with the greatest need, the impact of these
trainings can be maximized. Based on the presented
findings, targeted interventions should first focus on
Hancock County, Knox County, Sagadahoc County,
and Washington County.

References

1. U.S. Cancer Statistics Data Visualizations Tool. Centers for
disease control and prevention. Accessed July 29, 2023. https:
//www.cdc.gov/cancer/uscs/dataviz/index.htm

2. Zahnd WE, Fogleman AJ, Jenkins WD. Rural–urban disparities
in stage of diagnosis among cancers with preventive oppor-
tunities. Am J Prev Med. 2018;54(5):688–698. doi:10.1016/j.
amepre.2018.021.

3. Cortez JL, Vasquez J, Wei ML. The impact of demographics,
socioeconomics, and health care access on melanoma out-
comes. J Am Acad Dermatol. 2021;84(6):1677–1683. doi:10.
1016/j.jaad.2020.07.125.

4. Khushalani NI, Truong T-G, Thompson JF. Current challenges
in access to melanoma care: a multidisciplinary perspective.
Am Soc Clin Oncol Educ Book. 2021;41:e295–e303. doi:10.
1200/EDBK_320301.

6

Journal of Maine Medical Center, Vol. 6 [2024], Iss. 1, Art. 13

https://knowledgeconnection.mainehealth.org/jmmc/vol6/iss1/13
DOI: 10.46804/2641-2225.1173

https://www.cdc.gov/cancer/uscs/dataviz/index.htm
https://www.cdc.gov/cancer/uscs/dataviz/index.htm
https://doi.org/10.1016/j.amepre.2018.021
https://doi.org/10.1016/j.amepre.2018.021
https://doi.org/10.1016/j.jaad.2020.07.125
https://doi.org/10.1016/j.jaad.2020.07.125
https://doi.org/10.1200/EDBK\protect \LY1\textunderscore 320301
https://doi.org/10.1200/EDBK\protect \LY1\textunderscore 320301


5. Division of Disease Surveillance. Alphabetical listing of
diseases. Maine center for disease control and prevention. Ac-
cessed July 28, 2023. https://www.maine.gov/dhhs/mecdc/
infectious-disease/epi/disease/index.shtml

6. Khan S. Monthly trends of substance use among Main-
ers receiving buprenorphine treatment during the COVID-19
pandemic. JMMC. 2022;4(1):2. doi:10.46804/2641-2225.
1099.

7. Division of Public Health Systems. Maine cancer registry.
Maine center for disease control and prevention. Accessed
July 29, 2023. https://www.maine.gov/dhhs/mecdc/public-
health-systems/data-research/vital-records/mcr/

8. Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma stag-
ing: evidence-based changes in the American Joint Committee
on Cancer eighth edition cancer staging manual. CA Cancer J
Clin. 2017;67(6):472–492. doi:10.3322/caac.21409.

9. Pebesma E. Simple features for R: standardized support for
spatial vector data. R Journal. 2018;10(1):439–446. doi:10.
32614/RJ-2018-009.

10. Walker K, Herman M. Tidycensus. Accessed July 20, 2023.
https://walker-data.com/tidycensus/

11. Giraud T, Lambert N. Cartography: create and integrate maps
in your R workflow. JOSS. 2016;1(4):54. doi:10.21105/joss.
00054.

12. United States Census Bureau. Cartographic boundary
files—shapefile. Accessed July 20, 2023. https://www.
census.gov/geographies/mapping-files/time-series/geo/
carto-boundary-file.html

13. Seiverling EV, Prentiss MA, Stevens K, Stoddard H, Cyr
PR, Ahrns H. Impact of dermoscopy training for primary
care practitioners on number needed to biopsy to detect
melanoma. PRiMER. 2023;7:276659. doi:10.22454/PRiMER.
2023.276659.

14. Welch HG, Mazer BL, Adamson AS. The rapid rise in cuta-
neous melanoma diagnoses.N Engl J Med. 2021;384(1):72–79.
doi:10.1056/NEJMsb2019760.

15. Shellenberger RA, Johnson TM, Fayyaz F, Swamy B, Albright
J, Geller AC. Disparities in melanoma incidence and mortal-
ity in rural versus urban Michigan. Cancer Rep (Hoboken).
2023;6(2):e1713. doi:10.1002/cnr2.1713

16. Zafar FS, Abid R, Ginader T, Powers JG. Rural health dispar-
ities in melanoma staging and prognostic outcomes in Iowa.
J Am Acad Dermatol. 2021;84(6):1727–1730. doi:10.1016/j.
jaad.2020.08.092.

17. Fleming NH, Grade MM, Bendavid E. Impact of primary care
provider density on detection and diagnosis of cutaneous
melanoma. PLoS ONE. 2018;13(7):e0200097. doi:10.1371/
journal.pone.0200097.

7

Parbs et al.: Mapping the Geographic Distribution of Melanoma in Maine

Published by MaineHealth Knowledge Connection, 2024

https://www.maine.gov/dhhs/mecdc/infectious-disease/epi/disease/index.shtml
https://www.maine.gov/dhhs/mecdc/infectious-disease/epi/disease/index.shtml
https://doi.org/10.46804/2641-2225.1099
https://doi.org/10.46804/2641-2225.1099
https://www.maine.gov/dhhs/mecdc/public-health-systems/data-research/vital-records/mcr/
https://www.maine.gov/dhhs/mecdc/public-health-systems/data-research/vital-records/mcr/
https://doi.org/10.3322/caac.21409
https://doi.org/10.32614/RJ-2018-009
https://doi.org/10.32614/RJ-2018-009
https://walker-data.com/tidycensus/
https://doi.org/10.21105/joss.00054
https://doi.org/10.21105/joss.00054
https://www.census.gov/geographies/mapping-files/time-series/geo/carto-boundary-file.html
https://www.census.gov/geographies/mapping-files/time-series/geo/carto-boundary-file.html
https://www.census.gov/geographies/mapping-files/time-series/geo/carto-boundary-file.html
https://doi.org/10.22454/PRiMER.2023.276659
https://doi.org/10.22454/PRiMER.2023.276659
https://doi.org/10.1056/NEJMsb2019760
https://doi.org/10.1002/cnr2.1713
https://doi.org/10.1016/j.jaad.2020.08.092
https://doi.org/10.1016/j.jaad.2020.08.092
https://doi.org/10.1371/journal.pone.0200097
https://doi.org/10.1371/journal.pone.0200097

	Geographic Distribution of Melanoma Cases in Maine: Identifying Vulnerable Counties for Targeted Intervention
	Recommended Citation

	Geographic Distribution of Melanoma Cases in Maine: Identifying Vulnerable Counties for Targeted Intervention
	Authors

	Geographic Distribution of Melanoma Cases in Maine: Identifying Vulnerable Counties for Targeted Intervention
	1 Introduction
	2 Methods
	2.1 Data source
	2.2 Study population
	2.3 Melanoma staging
	2.4 Statistical analysis and mapping

	3 Results
	4 Discussion
	4.1 Limitations and future directions

	5 Conclusions

	References

