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Article
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Simple Summary: The Affordable Care Act’s Medicaid expansion aimed to increase
healthcare access for low-income individuals by providing Medicaid coverage to more
non-elderly adults. This study examines the impact of Medicaid expansion on melanoma
diagnosis, treatment, and outcomes, focusing on whether the expansion has led to earlier
tumor detection and improved survival rates. By analyzing data from the National Cancer
Database, the study reveals that Medicaid expansion is associated with earlier melanoma
diagnosis and a decrease in advanced-stage melanoma cases. These findings highlight the
importance of public health policies in reducing health disparities and improving cancer
care for vulnerable populations.

Abstract: Background: This study addresses the lack of research on Medicaid expansion’s
impact on melanoma staging, treatment utilization, and outcomes by evaluating its ef-
fects under the Affordable Care Act (ACA), particularly focusing on staging at diagnosis,
treatment use, and 3-year mortality outcomes. The objective is to determine whether
Medicaid expansion led to earlier melanoma diagnosis and improved survival rates among
non-elderly adults (ages 40–64) by analyzing data from the National Cancer Database
(NCDB). Methods: A total of 12,667 patients, aged 40–64, diagnosed with melanoma from
2010 to 2020 were identified using the NCDB. Difference-in-difference (DID) analysis was
performed to analyze tumor staging at presentation between Medicaid expansion states and
non-Medicaid expansion states both prior to the expansion and after the expansion. Results:
Of the total patients, 2307 were from the pre-expansion time period residing in Medicaid
expansion states (MES) and 1804 in non-Medicaid expansion states. In the post-expansion
time period there were 5571 residing in the MES and 2985 in the non-MES. DID analysis
revealed a decrease in stage IV melanoma at diagnosis (DID −0.222, p < 0.001) between
MES and non-MES before and after Medicaid expansion. After expansion, in stage IV, the
occurrence of primary surgery was 0.42 in non-MES and 0.44 (difference 0.02); DID analysis
was not statistically significant. The use of immunotherapy in MES was significantly higher
than in non-MES after expansion (p < 0.001), although DID analysis did not reveal a statisti-
cally significant difference. DID analysis showed a statistically significant decrease in 3-year
mortality (DID −0.05, p = 0.001) between MES and non-MES before and after Medicaid
expansion. Conclusions: This study revealed the positive impact of the ACA’s Medicaid
expansion on melanoma stage at presentation, highlighting the importance of public health
policies in reducing disparities in mortality rates and early-stage diagnoses. Future research
should explore additional barriers to care and evaluate the long-term outcomes of Medicaid
expansion to optimize cancer care for vulnerable populations.
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1. Introduction
The Affordable Care Act (ACA), passed in 2010, aimed to enhance healthcare accessi-

bility by increasing the number of patients with health insurance and expanding health
insurance coverage for low-income populations [1]. The ACA includes a provision for
the Medicaid expansion program, providing states with the option to offer Medicaid cov-
erage to non-elderly adults (ages 19–64) with incomes at or below 138% of the federal
poverty level. While six states participated in the Medicaid expansion in 2010, most states
implemented the Medicaid expansion in 2014, improving access to care and utilization of
healthcare services for previously uninsured, low-income citizens. These individuals are
now more likely to receive preventative care, and numerous studies have shown increased
cancer screening rates and healthcare utilization in Medicaid expansion states in colorectal,
breast, and cervical cancer [2–5].

Additionally, research studies have indicated that following the expansion, there was
increased detection of early-stage disease in patients with various cancers, including breast,
colorectal cancer (CRC), head and neck, and lung cancer in Medicaid expansion states
and potentially improved survival rates compared to those in non-expansion states [6–8].
Melanoma ranks as the fifth most common cancer diagnosis in the United States, with
its incidence rising both domestically and globally. From 2006 to 2015, melanoma rates
increased in adults at or over 40 years of age by an APC of 1.8%, disproportionately affect-
ing patients of lower socioeconomic status who are at higher risk for delayed diagnosis
and worse outcomes due to limited healthcare access [9–12]. Prior to the ACA’s Medicaid
expansion, uninsured individuals were less likely to receive preventative care and timely
treatment, resulting in a higher proportion of advanced-stage melanoma cases and worse
outcomes in low-income populations [13]. These trends emphasize the need to evaluate
the ACA’s impact on addressing these healthcare disparities. For localized melanoma, the
standard treatment based on the National Comprehensive Cancer Network (NCCN) guide-
lines is wide local excision of the primary lesion and sentinel lymph node biopsy (SLNB),
if indicated, in patients with T1b or higher stages at high risk of nodal metastases [14].
Following primary surgery, patients may undergo additional treatments with radiation
therapy, immunotherapy, targeted therapy, or chemotherapy, as indicated.

The ACA, including the Medicaid expansion provision, was designed to improve
overall healthcare accessibility; however, the extent to which Medicaid expansion has
impacted tumor staging of melanoma at presentation and melanoma care remains under-
explored. Important to acknowledge is the potential heterogeneity within and between
Medicaid expansion states (MES) and non-Medicaid expansion states (non-MES). Each
state operates within unique political environments, demographic contexts, and healthcare
infrastructures that may influence healthcare access and quality of care.

This study aims to evaluate the impact of Medicaid expansion on the primary outcome
of interest and melanoma tumor stage, as well as primary surgery, use of immunotherapy,
and 3-year mortality, shedding light on the potential benefits of expanded healthcare
coverage in low-income communities.

2. Materials and Methods
A retrospective cohort study was performed using the National Cancer Database

(NCDB), a collaborative project between the American Cancer Society (ACS) and the
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American College of Surgeons Commission on Cancer (ACS CoC), which is a facility-
based, nationwide dataset on more than 70% of new cancer diagnoses in the U.S. and in-
cludes collected data on approximately 40 million records from hospital cancer registries in
the USA.

The NCDB was used to identify 12,667 non-elderly patients (age range, 40–64) who
were newly diagnosed with melanoma from 2010 to 2020. The flow diagram in Figure 1
features the study inclusion and exclusion criteria used to define the study cohort. Patients
less than 40 years of age were excluded as the NCDB does not report expansion status
information for this age range, and patients older than 64 were excluded as they are
eligible for Medicare. Additionally, patients with private insurance and other types of
government or unknown primary insurance were not included in the study. The analytic
stage is assigned by the NCDB based on the reported pathologic stage; however, if this
was unavailable, the clinical stage was used. The sub-stage groups were consolidated into
their corresponding general stage designations of I to IV. Patients with unknown analytic
stage were excluded from the study. This study analysis was exempted by the Institutional
Review Board, and all de-identified data are in compliance with the Health Insurance
Portability and Accountability Act.
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Figure 1. Melanoma cohort—Flow chart of criteria utilized to select patients from NCDB.

A χ2 test for categorical variables and a t-test for means were performed to evaluate
the clinical and demographic characteristics of the study population. Year-to-year trend
analysis was used to examine trends in melanoma stage and the effect of expansion on
insurance status over time between MES and non-MES states from 2010 to 2020.

Difference-in-difference (DID) analysis was performed to analyze tumor staging at
presentation between MES and non-MES before the expansion (2010–2013) and after the
expansion (2014–2020). Non-expansion states consisted of TN, NC, ID, GA, FL, MO, AL, MS,
KS, TX, WI, UT, SC, SD, VA, OK, NE, WY, and ME. The interaction between time periods
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(2010–2013 and 2014–2020) and expansion status (MES and non-MES) were defined for the
DID estimate, and a multivariable linear probability model was used. The multivariable
analysis was adjusted for age, sex, race, comorbidity, income, education, population density,
facility type, and tumor histology.

The primary outcome of interest was melanoma tumor stage at presentation, and
secondary outcomes include primary surgery, use of immunotherapy, and 3-year mortality.

Early-expansion states (WA, CA, NJ, MN, DC, CT) from 2010 to 2013 were excluded
from the DID analysis for sensitivity analysis. The parallel trend assumption, a key require-
ment for DID analysis, was validated by comparing pre-expansion trends in melanoma
stage between the exposure group (MES) and control group (non-MES). Visual inspection of
the trends in the graph between the two groups before the Medicaid expansion time period
between 2010 to 2013 confirms that both groups exhibited similar trajectories in melanoma
staging before the implementation of Medicaid expansion, supporting the assumption that
any observed post-expansion differences are attributable to the policy.

All tests were two-sided with an alpha of 0.05. Data processing and statistical analyses
were performed with SAS software (version 9.1.3; SAS Institute Inc., Cary, NC, USA) and
STATA MP (version 13.1; StataCorp, College Station, TX, USA).

3. Results
3.1. Study Population

In the study population, there were a total of 12,667 melanoma patients (56% male,
95% white) meeting the inclusion criteria. In the pre-expansion time period (2010 to 2013),
there were 2307 patients (18.2%) residing in MES and 1804 (14.2%) residing in non-MES. In
the post-expansion time period (2014 to 2020), there were 5571 patients (43.9%) residing in
MES and 2985 (23.6%) residing in non-MES.

A greater proportion of patients with Medicaid resided in MES compared to non-MES
(pre-expansion 51% vs. 32%, post-expansion 82% vs. 40%, p < 0.001). Following expansion,
the percentage of patients with Medicaid increased by approximately 30% in MES states
(Table 1).

Table 1. Patient clinical and demographic characteristics.

Characteristic Pre-Expansion (2010–2013)
N = 4111

Post-Expansion (2014–2020)
N = 5571

Non-MES MES p Value Non-MES MES p Value

N = 1804 N = 2307 N = 2985 N = 5571

Age at diagnosis (years)—no.
(%) p = 0.09 p = 0.004

40–49 (0–29 censored) 654 (36) 777 (34) 959 (32) 1622 (29)
50–64 1150 (64) 1530 (66) 2026 (68) 3949 (71)

Sex—no. (%) p = 0.80 p = 0.009
Male 1039 (58) 1338 (58) 1696 (57) 3002 (54)
Female 765 (42) 969 (42) 1289 (43) 2569 (46)

Race—no. (%) p = 0.29 p = 1.02
White 1739 (96) 2209 (96) 2858 (95.7) 5290 (95)
Others 65 (4) 98 (4) 127 (4.3) 281 (5)

Insurance—no. (%) p < 0.001 p < 0.001
Uninsured 1227 (68) 1132 (49) 1804 (60) 991 (18)
Medicaid 577 (32) 1175 (51) 1181 (40) 4580 (82)
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Table 1. Cont.

Characteristic Pre-Expansion (2010–2013)
N = 4111

Post-Expansion (2014–2020)
N = 5571

Non-MES MES p Value Non-MES MES p Value

N = 1804 N = 2307 N = 2985 N = 5571

Charleson-Deyo comorbidity
index—no. (%) p = 0.01 p = 0.1

0 1468 (82) 1960 (85) 2442 (82) 4647 (83)
1 257 (14) 258 (11) 373 (13) 664 (12)
2 55 (3) 56 (3) 103 (3) 145 (3)
3+ 24 (1) 33 (1) 67 (2) 115 (2)

Median household income—no. (%) p < 0.001 p < 0.001
<USD 40,227 452 (25) 300 (13) 748 (26) 874 (16)
USD 40,227–USD 50,353 523 (29) 435 (19) 762 (28) 1241 (22)
USD 50,354–USD 63,332 338 (19) 532 (23) 594 (21) 1441 (26)
>USD 63,332 248 (14) 693 (30) 468 (12) 1074 (19)
N/A 243 (13) 347 (15) 412 (13) 941 (17)

Education % without high
school—no. (%) p < 0.001 p < 0.001

17.6% or more 453 (25) 375 (16) 760 (26) 874 (16)
10.9–17.5% 545 (30) 532 (23) 845 (28) 1241 (22)
6.3–10.8% 372 (21) 590 (26) 615 (21) 1441 (26)
<6.3% 52 (11) 467 (20) 363 (12) 1074 (19)
N/A 36 (13) 343 (15) 402 (13) 941 (17)

Population density—no. (%) p < 0.001 p < 0.001
Metro 1358 (75) 1885 (82) 2258 (76) 4404 (79)
Urban 358 (20) 334 (14) 586 (20) 998 (18)
Rural 52 (3) 47 (2) 79 (2) 90 (2)
N/A 36 (2) 41 (2) 62 (2) 79 (1)

Facility type—no. (%) p < 0.001 p < 0.001
Community 102 (5) 167 (7) 131 (4) 424 (7)
Comprehensive 553 (31) 540 (23) 1000 (33) 1374 (25)
Academic/research 828 (46) 1213 (53) 1362 (46) 2897 (52)
Integrated network 321 (18) 387 (17) 492 (17) 876 (16)

Tumor stage—no. (%) p = 0.049 p < 0.001
1 696 (38) 947 (41) 1093 (36) 2661 (48)
2 399 (22) 442 (19) 587 (20) 968 (17)
3 389 (22) 472 (21) 652 (22) 1125 (20)
4 320 (18) 446 (19) 653 (22) 827 (15)

Median income was overall lower in non-MES compared to MES both before and after
expansion. Before expansion, there were more low-income patients making less than USD
40,227 in non-MES compared to MES (pre-expansion 25% vs. 13%, post-expansion 26% vs.
16%, p < 0.001).

Education status was also lower in non-MES compared to MES. In the lowest education
group, categorized as 17.6% or more without high school, non-MES had a greater proportion
compared to MES (25% vs. 16%, p < 0.001), and this was overall unchanged between pre-
and post-expansion. As shown in Table 1, MES and non-MES patients have various
differences in several demographic characteristics.

3.2. Change in Insurance Coverage over Time

In this cohort study, over 80% of patients’ insurance status consisted of pri-
vate/managed care. In MES, uninsured patients decreased from 3.5% in 2010 to 1.7%
in 2020, with the greatest decrease occurring between 2013 to 2014 when more widespread
Medicaid expansion took effect. In contrast, in non-MES the percentage of uninsured
patients decreased only by 0.6% (6.3% in 2010 to 5.7% in 2020). The proportion of patients
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with Medicaid increased in MES from 3.4% to 8.9% in the study period. In contrast, patients
with Medicaid increased only by 0.4% from 3.5% to 3.9% in non-MES.

When accounting for patients without insurance and Medicaid only, there is a clear
increase in Medicaid status and, inversely, a decrease in uninsured patients (Figure 2). The
proportion of patients with Medicaid increased greatly from 49% in 2010 to 84% in 2020.
The proportion of uninsured patients decreased greatly from 51% to 16% in the same period.
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Figure 2. Year-to-year analysis by tumor stage at presentation in MES states.

3.3. Trend Analysis

Trend analysis revealed that the proportion of stage IV melanoma at presentation
in MES decreased from 21% in 2010 to 17% in 2020. In contrast, stage IV melanoma at
presentation in non-MES increased from 20% to 23% over the same period of time (Figure 3).
In MES, the proportion of stage I melanoma increased from 39% to 46% from 2010 to 2020,
whereas in non-MES, stage I melanoma decreased from 41% to 34%.
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3.4. DID Analysis
3.4.1. Tumor Stage

Before Medicaid expansion, the adjusted tumor stage of non-MES and MES were
approximately the same at 1.71 and 1.77, respectively (difference 0.06). After Medicaid
expansion, the adjusted tumor stage in non-MES increased to 1.85, whereas the tumor stage
in MES decreased to 1.68 (difference −0.17). DID analysis revealed a statistically significant
decrease in stage IV melanoma (DID −0.222, p < 0.001) between MES and non-MES before
and after Medicaid expansion (Table 2).

Table 2. Difference-in-difference (DID) analysis by tumor stage.

Models
2010–2013 2014–2020 DID (p)
Non-MES MES Difference

(p) Non-MES MES Difference (p)

Tumor stage

Unadjusted 2.19 2.18 −0.004
(0.92) 2.29 2.02 −0.27 (<0.001) −0.27 (<0.001)

Adjusted * 1.71 1.77 0.06 (0.08) 1.85 1.68 −0.17 (<0.001) −0.22 (<0.001)
Definitive surgery
Stage I–III

Unadjusted 0.87 0.89 0.02 (0.06) 0.89 0.92 0.03 (<0.001) 0.012 (0.37)
Adjusted * 0.85 0.86 0.01 (0.28) 0.86 0.88 0.02 (0.002) 0.013 (0.33)

Immunotherapy (stage III and IV
only)

Unadjusted 0.20 0.23 0.03 (0.27) 0.43 0.50 0.06 (<0.001) 0.04 (0.23)
Adjusted * 0.17 0.20 0.03 (0.29) 0.41 0.47 0.06 (<0.001) 0.04 (0.20)

3-year mortality
Unadjusted 0.27 0.28 0.01 (0.27) 0.19 0.15 −0.04 (<0.001) −0.06 (<0.001)
Adjusted * 0.21 0.24 0.03 (0.02) 0.14 0.12 −0.02 (0.03) −0.06 (0.001)

* Adjusted for age, sex, race, comorbidity, income, education, population density, facility type, and tumor histology
in the multivariate model.

3.4.2. Definitive Surgery

Prior to Medicaid expansion, the occurrence of definitive surgery after diagnosis in
stage I–III was the same at 0.85 in non-MES and MES. The occurrence of definitive surgery
in stage IV was also similar between non-MES and MES at 0.44 and 0.49, respectively, prior
to expansion.

After Medicaid expansion, the occurrence of definitive surgery in stage I–III was 0.86
in non-MES and 0.88 in MES (difference 0.02). After expansion, in stage IV, the occurrence
of primary surgery was 0.42 in non-MES and 0.44 (difference 0.02). The DID analysis results
were not statistically significant for primary surgery between MES and non-MES before
and after expansion.

3.4.3. Use of Systemic Immunotherapy

Before Medicaid expansion, the proportion of patients receiving immunotherapy was
0.17 in non-MES and 0.20 in MES (difference 0.03). After expansion, the proportion of
patients receiving immunotherapy increased to 0.41 in non-MES and 0.47 in MES (difference
0.06). The results demonstrated that the use of immunotherapy in MES was significantly
higher than in non-MES after expansion (p < 0.001), although DID analysis did not reveal a
statistically significant difference in the use of immunotherapy between MES and non-MES
before and after Medicaid expansion.
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3.4.4. 3-Year Mortality

The 3-year mortality in non-MES was 0.21, and in MES was 0.24 prior to the Medicaid
expansion (difference 0.03). After Medicaid expansion, the 3-year mortality in non-MES
decreased to 0.14, and in MES decreased to 0.12 (difference −0.02). DID analysis showed a
statistically significant decrease in 3-year mortality (DID −0.05, p 0.001) between MES and
non-MES before and after Medicaid expansion (Table 2).

4. Discussion
In this study involving 12,667 non-elderly melanoma patients, Medicaid expansion

was associated with greater insurance coverage in MES compared to non-MES. Overall,
the number of uninsured patients decreased by 1.8% in MES, whereas the number of
uninsured patients decreased only slightly by 0.6% in non-MES. When only accessing
Medicaid and uninsured patients and removing patients with private, government, or
unknown insurance status, the percentage of uninsured patients decreased from 51% in
2010 to 16% in 2020.

Although there have been several studies utilizing the NCDB to evaluate the impact
of the ACA Medicaid expansion on the staging of various types of cancer, its effect on
melanoma is under-studied. This study indicated a positive impact of Medicaid expansion
on melanoma stage at presentation. Trend analysis revealed that stage IV melanoma
decreased in MES, whereas it increased in non-MES from 2010 to 2020. DID analysis
additionally supported these results of decreased tumor stage in MES and increased tumor
stage in non-MES. The decrease in tumor stage between MES and non-MES before and
after expansion was statistically significant. These findings are in accordance with the
findings of prior research studies that measured changes in insurance and cancer staging
after Medicaid expansion, with most studies indicating similar results of greater insurance
coverage and earlier tumor staging [5–8]. The results suggest that improved access to
healthcare services from the Medicaid expansion can help facilitate the diagnosis of early-
stage melanoma for patients of low socioeconomic status due to greater accessibility to
healthcare services. Prior literature has indicated that greater screening through regular self-
skin examinations and dermatology discussions have the potential to improve melanoma
care [15,16]. Additionally, studies have revealed an association between dermatologist skin
examinations with earlier melanoma diagnosis, supporting that increased accessibility to
healthcare providers and screening examinations with the Medicaid expansion can facilitate
earlier diagnosis of melanomas in low-income populations [17–20]. Overall, the Medicaid
expansion appears to provide early diagnosis of melanomas in marginalized communities
that are disproportionately affected by melanoma, indicating evidence of the intended
benefit of the ACA to provide better care to vulnerable low-income populations.

To our knowledge, our study is the first to examine the association of melanoma
patient outcomes with 3-year mortality, use of immunotherapy, and primary surgery after
implementation of the ACA’s Medicaid expansion. Our analysis showed that the decrease
in 3-year mortality was statistically significant, which suggests that Medicaid expansion
positively impacts melanoma patient outcomes. Several studies have indicated that early
diagnosis provides more curative treatment options and better prognosis for various
cancers, including early-stage melanoma, which is concordant with this study’s findings in
decreased 3-year mortality [21–25]. These findings suggest that Medicaid expansion has the
potential to improve the outcomes of melanoma patients by promoting earlier diagnosis.

The use of immunotherapy in MES was significantly higher than in non-MES after
expansion (47% vs. 41%, p < 0.001); however, DID analysis did not show a statistically
significant difference in the use of immunotherapy in MES and non-MES before and after
expansion. There was also no association of significant difference in primary surgery noted
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in the DID analysis. The lack of statistically significant difference in the use of immunother-
apy and primary surgery can be attributed to systemic barriers such as socioeconomic
constraints persisting even after Medicaid expansion, inadequate health literacy, or trans-
portation challenges [26,27]. Moreover, the capacity of healthcare facilities and availability
of specialists to perform melanoma surgeries or provide immunotherapy may not have
increased proportionally with the expanded Medicaid coverage, which may contribute to
the lack of significance in the use of immunotherapy and primary surgery in our results.
Regional disparities in healthcare infrastructure could exacerbate these issues, limiting
access to advanced therapies and timely surgical interventions. Further research should
assess and address the geographic distribution of melanoma care providers and evaluate
systemic factors contributing to treatment disparities [28,29]. Lastly, after expansion, tumor
staging may have changed where immunotherapy or surgery is not indicated, contributing
to the lack of significance in immunotherapy and primary surgery before and after Medi-
caid expansion. Further investigation is required to evaluate the factors impacting the care
of melanoma after Medicaid expansion.

Several limitations should be considered in this study. Firstly, this was a retrospective
observational study. Although the DID model was adjusted for several confounders, all
potential confounding variables could not be controlled, which may affect the observed
associations between variables and outcomes in undefined ways. The DID model may
not fully account for concurrent health policies or regional variations in healthcare infras-
tructure. As the NCDB is facility-based and only includes data from accredited cancer
centers, it may not be representative of the entire population treated in non-accredited or
smaller hospitals; thus, the prevalence or incidence rates of the general population cannot
be determined. The NCDB also does not monitor continuity or disruption of insurance
coverage; therefore, the effects of insurance interruption on melanoma stage at presentation
cannot be assessed. Additionally, the effects of Medicaid expansion on the young adult
population are unknown as the NCDB did not provide information on the expansion status
of patients less than 40 years old. It is also important to consider other healthcare policies
enacted during the study period and their potential impact on melanoma tumor stage and
care. Policies mandating private insurance carriers to fully cover preventive services or
various state-specific policies may have contributed to the earlier melanoma diagnoses
observed in this study [30,31]. Differences in healthcare workforce distribution, particularly
the availability of dermatologists and oncology specialists, may have influenced melanoma
care access and outcomes independent of Medicaid expansion [26,32]. Lastly, another
limitation of the study is the racial distribution of the study population, in which 96% of
participants are white. This lack of diversity limits the generalizability of these findings
to other racial and ethnic groups. Melanoma incidence, access to care, and outcomes may
differ substantially among non-white populations. Future research may focus on more
racially diverse cohorts to determine whether Medicaid expansion has a similar impact on
melanoma staging and outcomes in these populations [33]. While these factors cannot be
controlled, it is unlikely that they are solely responsible for the melanoma staging trends
and should not deter from the major findings of this study.

5. Conclusions
This study reveals the positive impact of the ACA’s Medicaid expansion on melanoma

stage at presentation and suggests improved access to healthcare services can facilitate the
diagnosis of early-stage melanoma and decrease the mortality rate. The findings illustrate
the impact of public health policies in addressing the health disparities in vulnerable
low socioeconomic populations through greater accessibility to healthcare services and
increased insurance coverage. Despite these findings, there are still 16% of patients without
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insurance in 2020, indicating that continued effort is needed to improve the outcomes
of these uninsured patients. Policymakers and healthcare providers should continue
efforts to expand healthcare access. Innovative strategies, such as telehealth initiatives,
community-based screening programs, and targeted health education campaigns, have the
potential to overcome barriers to care and ensure early melanoma detection and treatment
for vulnerable populations. Addressing these gaps will be essential to achieving equitable
cancer care outcomes.

Author Contributions: Conceptualization, software, methodology, formal analysis, resources, data
curation, supervision, and project administration, Y.X.; validation and investigation, R.M., H.T.W. and
Y.X.; writing—original draft preparation, R.M., H.T.W., S.W. and Y.X.; writing—review and editing,
R.M., H.T.W., S.W., A.A., B.M., R.S., V.T., E.W.W., M.A.V.-C., A.C. and Y.X.; visualization, R.M., H.T.W.
and S.W. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to the use of de-identified, publicly available data from the National Cancer Database, which does
not involve direct interaction with human subjects.

Informed Consent Statement: Patient consent was waived due to the use of de-identified data from
the National Cancer Database, which does not involve identifiable patient information or direct
interaction with human subjects.

Data Availability Statement: All data used in this study were obtained from the NCDB.

Acknowledgments: The NCDB is a collaborative initiative on the Commission on Cancer (CoC) of
the American College of Surgeons and the American Cancer Society. The deidentified data used in
this study were provided by the CoC’s NCDB and by the hospitals participating in the CoC NCDB.
These institutions have not verified the data’s statistical validity and so bear no responsibility for the
authors’ analyses or conclusions.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Kim, U.; Koroukian, S.; Statler, A.; Rose, J. The Effect of Medicaid Expansion among Adults from Low-income Communities on

Stage at Diagnosis in Those with Screening-amenable Cancers. Cancer 2020, 126, 4209–4219. [CrossRef] [PubMed]
2. Fedewa, S.A.; Yabroff, K.R.; Smith, R.A.; Goding Sauer, A.; Han, X.; Jemal, A. Changes in Breast and Colorectal Cancer Screening

After Medicaid Expansion Under the Affordable Care Act. Am. J. Prev. Med. 2019, 57, 3–12. [CrossRef] [PubMed]
3. Lee, G.; Dee, E.C.; Orav, E.J.; Kim, D.W.; Nguyen, P.L.; Wright, A.A.; Lam, M.B. Association of Medicaid Expansion and Insurance

Status, Cancer Stage, Treatment and Mortality among Patients with Cervical Cancer. Cancer Rep. 2021, 4, e1407. [CrossRef]
[PubMed]

4. Hendryx, M.; Luo, J. Increased Cancer Screening for Low-Income Adults Under the Affordable Care Act Medicaid Expansion.
Med. Care 2018, 56, 944–949. [CrossRef]

5. Zhao, J.; Mao, Z.; Fedewa, S.A.; Nogueira, L.; Yabroff, K.R.; Jemal, A.; Han, X. The Affordable Care Act and Access to Care across
the Cancer Control Continuum: A Review at 10 Years. CA Cancer J. Clin. 2020, 70, 165–181. [CrossRef]

6. Snyder, R.A.; Hu, C.; DiBrito, S.R.; Chang, G.J. Association of Medicaid Expansion with Racial Disparities in Cancer Stage at
Presentation. Cancer 2022, 128, 3340–3351. [CrossRef]

7. Osazuwa-Peters, N.; Barnes, J.M.; Megwalu, U.; Adjei Boakye, E.; Johnston, K.J.; Gaubatz, M.E.; Johnson, K.J.; Panth, N.; Sethi,
R.K.V.; Varvares, M.A. State Medicaid Expansion Status, Insurance Coverage and Stage at Diagnosis in Head and Neck Cancer
Patients. Oral Oncol. 2020, 110, 104870. [CrossRef]

8. Hoehn, R.S.; Rieser, C.J.; Phelos, H.; Sabik, L.M.; Nassour, I.; Paniccia, A.; Zureikat, A.H.; Tohme, S.T. Association Between
Medicaid Expansion and Diagnosis and Management of Colon Cancer. J. Am. Coll. Surg. 2021, 232, 146–156e1. [CrossRef]

9. Saginala, K.; Barsouk, A.; Aluru, J.S.; Rawla, P.; Barsouk, A. Epidemiology of Melanoma. Med. Sci. 2021, 9, 63. [CrossRef]
10. Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer Statistics, 2019. CA Cancer J. Clin. 2019, 69, 7–34. [CrossRef]
11. Paulson, K.G.; Gupta, D.; Kim, T.S.; Veatch, J.R.; Byrd, D.R.; Bhatia, S.; Wojcik, K.; Chapuis, A.G.; Thompson, J.A.; Madeleine,

M.M.; et al. Age-Specific Incidence of Melanoma in the United States. JAMA Dermatol. 2020, 156, 57–64. [CrossRef] [PubMed]

https://doi.org/10.1002/cncr.32895
https://www.ncbi.nlm.nih.gov/pubmed/32627180
https://doi.org/10.1016/j.amepre.2019.02.015
https://www.ncbi.nlm.nih.gov/pubmed/31128952
https://doi.org/10.1002/cnr2.1407
https://www.ncbi.nlm.nih.gov/pubmed/33934574
https://doi.org/10.1097/MLR.0000000000000984
https://doi.org/10.3322/caac.21604
https://doi.org/10.1002/cncr.34347
https://doi.org/10.1016/j.oraloncology.2020.104870
https://doi.org/10.1016/j.jamcollsurg.2020.10.021
https://doi.org/10.3390/medsci9040063
https://doi.org/10.3322/caac.21551
https://doi.org/10.1001/jamadermatol.2019.3353
https://www.ncbi.nlm.nih.gov/pubmed/31721989


Cancers 2025, 17, 61 11 of 11

12. Reyes-Ortiz, C.A.; Goodwin, J.S.; Freeman, J.L.; Kuo, Y.-F. Socioeconomic Status and Survival in Older Patients with Melanoma. J.
Am. Geriatr. Soc. 2006, 54, 1758–1764. [CrossRef] [PubMed]

13. Moss, H.A.; Wu, J.; Kaplan, S.J.; Zafar, S.Y. The Affordable Care Act’s Medicaid Expansion and Impact Along the Cancer-Care
Continuum: A Systematic Review. JNCI J. Natl. Cancer Inst. 2020, 112, 779–791. [CrossRef]

14. Swetter, S.M. NCCN Clinical Practice Guidelines in Oncology, 2024. National Comprehensive Cancer Network. Available online:
https://www.nccn.org/professionals/physician_gls/pdf/cutaneous_melanoma.pdf (accessed on 12 December 2024).

15. Breitbart, E.W.; Waldmann, A.; Nolte, S.; Capellaro, M.; Greinert, R.; Volkmer, B.; Katalinic, A. Systematic Skin Cancer Screening
in Northern Germany. J. Am. Acad. Dermatol. 2012, 66, 201–211. [CrossRef]

16. Brunssen, A.; Waldmann, A.; Eisemann, N.; Katalinic, A. Impact of Skin Cancer Screening and Secondary Prevention Campaigns
on Skin Cancer Incidence and Mortality: A Systematic Review. J. Am. Acad. Dermatol. 2017, 76, 129–139.e10. [CrossRef]

17. Kovalyshyn, I.; Dusza, S.W.; Siamas, K.; Halpern, A.C.; Argenziano, G.; Marghoob, A.A. The Impact of Physician Screening on
Melanoma Detection. Arch. Dermatol. 2011, 147, 1269. [CrossRef]

18. Swetter, S.M.; Pollitt, R.A.; Johnson, T.M.; Brooks, D.R.; Geller, A.C. Behavioral Determinants of Successful Early Melanoma
Detection: Role of Self and Physician Skin Examination. Cancer 2012, 118, 3725–3734. [CrossRef]

19. Ercia, A. The Impact of the Affordable Care Act on Patient Coverage and Access to Care: Perspectives from FQHC Administrators
in Arizona, California and Texas. BMC Health Serv. Res. 2021, 21, 920. [CrossRef]

20. Marchetti, M.A.; Adamson, A.S.; Halpern, A.C. Melanoma and Racial Health Disparities in Black Individuals—Facts, Fallacies,
and Fixes. JAMA Dermatol. 2021, 157, 1031. [CrossRef]

21. Weinstock, M.A. Early Detection of Melanoma. JAMA 2000, 284, 886–889. [CrossRef]
22. Gershenwald, J.E.; Scolyer, R.A.; Hess, K.R.; Sondak, V.K.; Long, G.V.; Ross, M.I.; Lazar, A.J.; Faries, M.B.; Kirkwood, J.M.;

McArthur, G.A.; et al. Melanoma Staging: Evidence-based Changes in the American Joint Committee on Cancer Eighth Edition
Cancer Staging Manual. CA Cancer J. Clin. 2017, 67, 472–492. [CrossRef] [PubMed]

23. Buccafusca, G.; Proserpio, I.; Tralongo, A.C.; Rametta Giuliano, S.; Tralongo, P. Early Colorectal Cancer: Diagnosis, Treatment and
Survivorship Care. Crit. Rev. Oncol. Hematol. 2019, 136, 20–30. [CrossRef] [PubMed]

24. Crosby, D.; Bhatia, S.; Brindle, K.M.; Coussens, L.M.; Dive, C.; Emberton, M.; Esener, S.; Fitzgerald, R.C.; Gambhir, S.S.; Kuhn, P.;
et al. Early Detection of Cancer. Science 2022, 375, eaay9040. [CrossRef] [PubMed]

25. Henrikson, N.B.; Ivlev, I.; Blasi, P.R.; Nguyen, M.B.; Senger, C.A.; Perdue, L.A.; Lin, J.S. Skin Cancer Screening: Updated Evidence
Report and Systematic Review for the US Preventive Services Task Force. JAMA 2023, 329, 1296. [CrossRef]

26. Cortez, J.L.; Vasquez, J.; Wei, M.L. The Impact of Demographics, Socioeconomics, and Health Care Access on Melanoma Outcomes.
J. Am. Acad. Dermatol. 2021, 84, 1677–1683. [CrossRef]

27. Zheng, D.X.; Cwalina, T.B.; Mulligan, K.M.; Levoska, M.A.; Scott, J.F.; Mostaghimi, A. Prevalence and Predictors of Transportation
Barriers to Health Care among US Adults with a History of Skin Cancer. J. Am. Acad. Dermatol. 2023, 88, 201–203. [CrossRef]

28. Godinich, B.M.; Hensperger, V.; Guo, W.; Patel, J.; Hugh, J.; Kaufmann, T.L.; Slutsky, J.B. Barriers to Malignant Melanoma
Diagnosis in Rural Areas in the United States: A Systematic Review. JAAD Rev. 2024, 1, 29–41. [CrossRef]

29. Feng, H.; Berk-Krauss, J.; Feng, P.W.; Stein, J.A. Comparison of Dermatologist Density Between Urban and Rural Counties in the
United States. JAMA Dermatol. 2018, 154, 1265–1271. [CrossRef]

30. Obama, B. United States Health Care Reform: Progress to Date and Next Steps. JAMA 2016, 316, 525–532. [CrossRef]
31. Levine, D.M.; Chalasani, R.; Linder, J.A.; Landon, B.E. Association of the Patient Protection and Affordable Care Act With

Ambulatory Quality, Patient Experience, Utilization, and Cost, 2014–2016. JAMA Netw. Open 2022, 5, e2218167. [CrossRef]
32. Khushalani, N.I.; Truong, T.-G.; Thompson, J.F. Current Challenges in Access to Melanoma Care: A Multidisciplinary Perspective.

Am. Soc. Clin. Oncol. Educ. Book 2021, 41, e295–e303. [CrossRef]
33. Qian, Y.; Johannet, P.; Sawyers, A.; Yu, J.; Osman, I.; Zhong, J. The Ongoing Racial Disparities in Melanoma: An Analysis of the

Surveillance, Epidemiology, and End Results Database (1975–2016). J. Am. Acad. Dermatol. 2021, 84, 1585–1593. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1111/j.1532-5415.2006.00943.x
https://www.ncbi.nlm.nih.gov/pubmed/17087705
https://doi.org/10.1093/jnci/djaa043
https://www.nccn.org/professionals/physician_gls/pdf/cutaneous_melanoma.pdf
https://doi.org/10.1016/j.jaad.2010.11.016
https://doi.org/10.1016/j.jaad.2016.07.045
https://doi.org/10.1001/archdermatol.2011.181
https://doi.org/10.1002/cncr.26707
https://doi.org/10.1186/s12913-021-06961-9
https://doi.org/10.1001/jamadermatol.2021.2215
https://doi.org/10.1001/jama.284.7.886
https://doi.org/10.3322/caac.21409
https://www.ncbi.nlm.nih.gov/pubmed/29028110
https://doi.org/10.1016/j.critrevonc.2019.01.023
https://www.ncbi.nlm.nih.gov/pubmed/30878125
https://doi.org/10.1126/science.aay9040
https://www.ncbi.nlm.nih.gov/pubmed/35298272
https://doi.org/10.1001/jama.2023.3262
https://doi.org/10.1016/j.jaad.2020.07.125
https://doi.org/10.1016/j.jaad.2022.04.023
https://doi.org/10.1016/j.jdrv.2024.06.001
https://doi.org/10.1001/jamadermatol.2018.3022
https://doi.org/10.1001/jama.2016.9797
https://doi.org/10.1001/jamanetworkopen.2022.18167
https://doi.org/10.1200/EDBK_320301
https://doi.org/10.1016/j.jaad.2020.08.097

	Introduction 
	Materials and Methods 
	Results 
	Study Population 
	Change in Insurance Coverage over Time 
	Trend Analysis 
	DID Analysis 
	Tumor Stage 
	Definitive Surgery 
	Use of Systemic Immunotherapy 
	3-Year Mortality 


	Discussion 
	Conclusions 
	References



