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IMPORTANCE Melanoma is epidemiologically linked to UV exposure, particularly childhood
sunburn. Public health campaigns are increasing sun-protective behavior in the United States,
but the effect on melanoma incidence is unknown.

OBJECTIVE To examine the incidence of melanoma in the United States and whether any
age-specific differences are present.

DESIGN, SETTING, AND PARTICIPANTS Observational, population-based registry data were
extracted on July 3, 2018, from the combined National Program of Cancer Registries–
Surveillance Epidemiology and End Results United States Cancer Statistics database for
2001-2015. Deidentified data for 988 103 cases of invasive melanoma, with International
Classification of Diseases for Oncology histologic categorization codes 8720 to 8790, were
used for analysis. Data analysis was performed from July 1, 2018, to March 1, 2019.

MAIN OUTCOMES AND MEASURES The annual rates of melanoma in pediatric, adolescent,
young adult, and adult age groups were determined. Analyses were stratified by sex, and
incidence rates were age-adjusted to the 2000 US standard population. Annual percentage
change (APC) in incidence rate was calculated over the most recent decade for which data
were available (2006-2015) using the weighted least squares method.

RESULTS In 2015, 83 362 cases of invasive melanoma were reported in the United States,
including 67 in children younger than 10 years, 251 in adolescents (10-19 years), and 1973 in
young adults (20-29 years). Between 2006 and 2015, the overall incidence rate increased
from 200.1 to 229.1 cases per million person-years. In adults aged 40 years or older,
melanoma rates increased by an APC of 1.8% in both men (95% CI, 1.4%-2.1%) and women
(95% CI, 1.4%-2.2%). In contrast, clinically and statistically significant decreases were seen in
melanoma incidence for adolescents and young adults. Specifically, incidence rates decreased
by an APC of −4.4% for male adolescents (95% CI, −1.7% to −7.0%), −5.4% for female
adolescents (95% CI, −3.3% to −7.4%), −3.7% for male young adults (95% CI, −2.5% to
−4.8%), and −3.6% for female young adults (95% CI, −2.8% to −4.5%). Data on skin
pigmentation and sun protection history were unavailable; similar trends were observed with
data limited to non-Hispanic whites. Young adult women appeared to have twice the risk of
melanoma as young adult men.

CONCLUSIONS AND RELEVANCE The incidence of invasive melanoma in the United States
appeared to decrease in adolescents and young adults from 2006 to 2015, and this finding
contrasted with increases in older populations. These incidence trends suggest that public
health efforts may be favorably influencing melanoma incidence in the United States.

JAMA Dermatol. 2020;156(1):57-64. doi:10.1001/jamadermatol.2019.3353
Published online November 13, 2019.

Author Audio Interview

Supplemental content

Author Affiliations: Author
affiliations are listed at the end of this
article.

Corresponding Author: Jennifer M.
Gardner, MD, Melanoma and Skin
Oncology, Seattle Cancer Care
Alliance, 825 Eastlake Ave E,
Seattle, WA 98109
(jen1110@uw.edu).

Research

JAMA Dermatology | Original Investigation

(Reprinted) 57

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Mayo Clinic Library User  on 04/05/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamadermatol.2019.3353?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.3353
https://jamanetwork.com/learning/audio-player/10.1001/jamadermatol.2019.3490/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.3353
https://jamanetwork.com/journals/der/fullarticle/10.1001/jamadermatol.2019.3353/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.3353
mailto:jen1110@uw.edu


M elanoma is the fifth most common cause of cancer
overall in the United States1 and is the most promi-
nent factor in skin cancer death, with more than

9000 deaths per year.2 Although progress has been made in
the treatment of regionally advanced3,4 and metastatic5-12 mela-
noma, there remains an important role for primary preven-
tion.

The highest modifiable risk factor for melanoma is well
accepted to be UV light exposure, either by sunlight13 or
tanning beds.14 The risk is further increased when melanoma
occurs early in life or is associated with sunburn.15,16

A randomized trial conducted in Australia in the 1990s con-
cluded that sunscreen use may decrease melanoma risk, and
this conclusion was supported by observational studies with
similar findings.17,18 A number of public health measures were
undertaken in the United States in the late 1990s and 2000s
to increase sun-protective behavior, and data support mod-
est improvements over this time period with increased sun-
screen use, including in adolescents and young adults.19 How-
ever, the public health effects of these interventions are
unknown, and the overall incidence of melanoma has report-
edly increased to more than 80 000 cases per year in the United
States despite these changes.20 Adolescent and young adult
populations would be most likely to benefit from sun-
protective behavior by altering early sun exposure. Thus, de-
creases in melanoma incidence in this population might sug-
gest emerging benefit of sun protective campaigns or other
favorable public health or ecologic changes.

The National Program of Cancer Registries (NPCR)–
Surveillance Epidemiology and End Results (SEER) com-
bined database, maintained by the US Cancer Statistics Pub-
lic Use Database, encompasses more than 99% of incident
cancer cases in the United States diagnosed between 2001 and
2015.20,21 Using this resource, we examined whether mela-
noma incidence rates are rising, stable, or falling among US ado-
lescents and young adults and how any changes in these rates
compare with the adult population. To determine the burden
of disease, we also describe the absolute number of incident
cases in adolescent and young adult populations in the United
States for these years.

Methods
Nonidentifiable national registry data were extracted from the
US Cancer Statistics Public Use Database, November 2017
submission,21 on July 3, 2018, for 2001-2015. The US Cancer
Statistics data represent the official federal cancer statistics and
combine data from the Centers for Disease Control and Pre-
vention NPCR-SEER program.20,21 Use of the deidentified pub-
lic registry data was determined to be exempt from review by
the University of Washington Institutional Review Board be-
cause humans were not used.

All histologically confirmed cases of invasive melanoma
(International Classification of Diseases for Oncology codes
8720-8790/3) diagnosed at any age were included in the pri-
mary analyses. Anatomic site was classified as head and neck,
trunk, upper extremity, lower extremity, cutaneous un-

known, ocular, and other sites. Histologic characteristics were
classified as superficial spreading melanoma, nodular mela-
noma, spindle-cell melanoma, melanoma not otherwise speci-
fied, and other. Stage was categorized as local (localized), re-
gional (regional direct extension, lymph node involvement, or
both direct and lymph node), distant, and unknown. A total
of 988 103 invasive melanomas were identified.

The primary population for this study was patients with
invasive melanoma because these are the most consistently
reported registries. However, similar data extraction and analy-
ses were performed for in situ melanomas to determine
whether the lower rates of invasive melanoma over time were
associated with more precursor lesions being removed (in
which one would expect a higher rate of in situ melanoma over
time) or with development of fewer lesions at risk (in which a
lower rate of in situ melanoma mirroring invasive melanoma
would be expected). Data for in situ melanomas (all cases with
histologic codes 8720-8790/2) were extracted from 2006 to
2015 (n = 382 533 in situ melanomas).

We sought to evaluate the potential reasons for observed
decreases in reported melanoma incidence in adolescents and
young adults that represent an explanation other than a true
decrease in invasive melanomas. To evaluate for miscatego-
rization of atypical spitzoid neoplasms as melanoma, the frac-
tion of cases that were spitzoid were compared over time. To
evaluate for overdiagnosis of early lesions, the percentage of
patients diagnosed with localized disease was compared lon-
gitudinally for stability.

Statistical Analysis
Calculations and analyses were performed with standard func-
tions of the SEER*Stat software.22 Given the different inci-
dence patterns, analyses were performed separately for males
and females. Two-tailed P value for significance was set a priori
at .05. Incidence rates were age-adjusted to the 2000 US stan-
dard population (19 age groups; census P25-1130)20,21 to mini-
mize potential confounding by differences of age distribu-
tion over time. In brief, the crude rates (number of new cases
in the US population per year for each age and sex group) were
used to generate a weighted average, in which the weights are

Key Points
Question Is the incidence of melanoma in the United States
changing between age groups?

Findings In this population-based study including 988 103 cases
of invasive melanoma reported between 2001 and 2015, the
melanoma incidence increased overall but decreased among
individuals aged 10 to 29 years at diagnosis in the United States
from 2006 to 2015. These findings were based on data from the
US Cancer Statistics National Program of Cancer Registries.

Meaning The apparent decline in the incidence of melanoma in
adolescents and young adults in the United States contrasts with
increased incidence in melanoma in older ages and is possibly
associated with sun protective interventions, providing support
for ongoing prevention efforts.
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proportional to the corresponding age group from the stan-
dard population. The methods of Tiwari et al23 were used to
calculate 95% CIs.

Trends in incidence rate for the most recent decade of data
available (2006-2015) were calculated using 2-year averages
with annual percentage change calculated by the weighted least
squares method,24,25 age-adjusted to the 2000 US standard
population, and performed separately for males and females
as described above. These trends were calculated within
SEER*Stat software22; detailed formulas used in this calcula-
tion are available.26 Data analysis was performed from July 1,
2018, to March 1, 2019.

Results
Patient Characteristics
Of 988 103 invasive melanoma cases reported to SEER-NPCR
between 2001 and 2015, 40 425 cases (4.1%) were diagnosed
in persons younger than 30 years. Children (age, 0-9 years) dif-
fered substantially from adolescents (age, 10-19 years) and
young adults (age, 20-29 years) in terms of demographics
(Table). Compared with younger children, adolescents and
young adults were more likely to be female (children, 474
[53.3%]; adolescents, 3251 [59.4%]; and young adults, 23 397
[68.7%]), non-Hispanic white (children, 675 [78.3%]; adoles-
cents, 4824 [92.5%]; and young adults [30 484 [94.8%]), pre-
sent with a primary melanoma on the trunk (children, 162
[18.2%]; adolescents, 1980 [36.2%]; and young adults, 13 719
[40.3%]), and/or have a superficial spreading melanoma (chil-
dren, 82 [9.2%]; adolescents, 1764 [32.2%]; and young adults,
12 981 [38.1%]). Adolescents and young adults were less likely
than younger children to present with metastatic disease (age
0-9 years: 46 [5.2%], 10-19 years: 114 [2.1%], and 20-29 years:
840 [2.5%]) or with a lesion on the head and neck (children,
259 [29.1%]; adolescents, 1087 [19.9%]; and young adults, 4420
[13.0%]).

Melanoma Incidence
The total number of reported US incident cases of invasive
melanoma for all ages increased steadily from 50 272 in 2001
to 61 551 in 2006 to 71 922 in 2011 to 83 362 in 2015, with 67
cases in children, 251 in adolescents, 1973 in young adults, and
81 071 in adults reported in 2015. Between 2006 and 2015, the
overall incidence rate increased from 200.1 to 229.1 cases per
million person-years. Over the past decade for which data are
available (2006-2015), this change represents an absolute in-
crease of 21 811 reported cases (Figure 1A). Furthermore, from
2006 to 2015, the population-adjusted incidence rate in-
creased significantly in both men (from 251 to 288 cases per
1 000 000 person-years) and women (from 164 to 186 cases per
1 000 000 person-years). This increase corresponded to an an-
nual percentage change (APC) per year of 1.5% (95% CI, 1.2%-
1.8%) for men and 1.1% (95% CI, 0.7%-1.6%) for women. In-
creased melanoma incidence was largely associated with adults
aged 40 years or older. In this group of persons, melanoma in-
cidence rates rose for both men (APC, 1.8%; 95% CI, 1.4%- 2.1%)
and women (APC, 1.8%; 95% CI, 1.4%-2.2%). The significant

increase in adjusted incidence rates suggests that the in-
crease in observed reported melanoma cases represented an
elevated rate of melanoma occurrence and not simply a greater
number of persons at risk. The annual percentage increase in
melanoma in those aged 40 years or older was found not only
in localized disease (APC, 1.9%; 95% CI, 1.4%-2.4%) but also
in distant metastatic disease (APC, 4.8%; 95% CI, 3.9%-
5.8%).

In contrast to the overall increased incidence, trends in
melanoma incidence appeared to differ among children, ado-
lescents, and young adults. Specifically, incident cases and in-
cidence rates remained low and stable among children (age,
0-9 years). However, for both adolescents (age, 10-19 years) and
young adults (age, 20-29 years), the incidence peaked at ap-
proximately 2004-2005 and then began to decrease (Figure 2;
eFigure in the Supplement). This finding was true of both ab-
solute number of cases (Figure 1) and annual incidence rate.
Over the most recent 10-year period with data available from
2006 to 2015, a statistically significant (all P < .001) APC in in-
cident rate of −4.4% was observed for adolescent boys (95%
CI, −1.7% to −7.0%), −5.4% for adolescent girls (95% CI, −3.3%
to −7.4%), −3.7% for young adult men (95% CI, −2.5% to −4.8%),
and −3.6% for young adult women (95% CI, −2.8% to −4.5%)
(Figure 2). An association with age was observed across the age
spectrum. Between 2006 and 2015, incidence rates were de-
creasing for adolescents and young adults, approximately
stable for middle-aged adults, and markedly increased for older
adults (Figure 3). Although declining incidence was observed
across both young men and young women, melanoma ap-
peared to remain more common in females than males in
younger individuals and more common in males than fe-
males in older individuals (Figure 4).

Over the study period, the fraction of cases with a histo-
logic category of other (including spitzoid neoplasms) was low
and essentially stable between 2001-2005 and 2011-2015 for
children (14.7% vs 14.9%), adolescents (5.8% vs 6.2%), and
young adults (4.3% vs 3.5%) and insufficient to account for the
changes in incidence observed. This finding argues against re-
categorization of spitzoid melanoma as explaining decreased
incidence. Similarly, the percentage of adolescents present-
ing with localized disease was only slightly decreased (76.0%
vs 71.8%), and the percentage of young adults presenting with
localized disease was stable (79.4% vs 79.7%) in the past de-
cade. This finding suggests that overdiagnosis was not a ma-
jor factor in observed peak incidence rates.

Trends in in situ melanoma incidence in the US Cancer Sta-
tistics database were similar to the trends in invasive mela-
noma reported herein. Specifically, between 2006 and 2015,
in situ melanoma significantly decreased in adolescent boys
(APC, −4.6%; range, −7.9% to −1.3%), young adult men (APC,
−3.6%; range, −5.5% to −1.5%), adolescent girls (APC, −6.0%;
range, −8.5% to −3.5%), and young adult women (APC, −1.5%;
range, −2.6% to −0.4%) while increasing significantly in adults
aged 40 years or older (men: APC, 7.0%; range, 6.5%-7.6%;
women: APC, 6.5%; range, 5.9%-7.1%).

As the best available surrogate for skin pigmentation, we
evaluated whether trends in non-Hispanic white individuals
mirrored those of the larger population; if these rates were in-
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Table. Age-Specific Demographic and Tumor Behavior Characteristics of Invasive Melanoma From NPCR-SEER Registry Data, 2001 to 2015a

Characteristic

Age, No. (%), y

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 ≥80
Sex

Male 416
(46.7)

2222
(40.6)

10 665
(31.3)

27 549
(39.0)

60 096 (46.6) 109 665
(56.7)

138 465 (64.1) 129 782
(66.5)

88 674 (61.9)

Female 474
(53.3)

3251
(59.4)

23 397
(68.7)

43 054
(61.0)

68 926 (53.4) 83 804
(43.3)

77 674 (35.9) 65 505 (33.5) 54 484 (38.1)

Race/ethnicity

White
non-Hispanic

675
(78.3)

4824
(92.5)

30 484
(94.8)

63 267
(94.6)

117 680
(95.6)

179 261
(96.5

202 658 (96.9) 185 103
(97.1)

136 541 (97.2)

White Hispanic 103
(11.9)

247 (4.7) 1089 (3.4) 2428 (3.6) 3626 (2.9) 3965 (2.1) 3825 (1.8) 3213 (1.7) 2170 (1.5)

Black 47
(5.5)

62 (1.2) 179 (0.6) 400 (0.6) 652 (0.5) 1116 (0.6) 1244 (0.6) 1218 (0.6) 956 (0.7)

Other 37
(4.3)

80 (1.5) 404 (1.3) 811 (1.2) 1093 (0.9) 1469 (0.8) 1463 (0.7) 1151 (0.6) 793 (0.6)

Primary site

Skin, head and
neck

259
(29.1)

1087
(19.9)

4420
(13.0)

7936 (11.2) 14 296 (11.1) 27 328
(14.1)

42 833 (19.8) 51 240 (26.2) 48 174 (33.7)

Skin, trunk 162
(18.2)

1980
(36.2)

13 719
(40.3)

26 840
(38.0)

47 017 (36.4) 67 187
(34.7)

68 348 (31.6) 51 742 (26.5) 28 456 (19.9)

Skin, upper
extremity

185
(20.8)

961 (17.6) 6148
(18.0)

14 471
(20.5)

28 877 (22.4) 46 825
(24.2)

54 143 (25.1) 49 183 (25.2) 34 619 (24.2)

Skin, lower
extremity

218
(24.5)

1129
(20.6)

8126
(23.9)

17 414
(24.7)

29 488 (22.9) 34 918
(18.0)

30 354 (14.0) 23 614 (12.1) 17 267 (12.1)

Skin, other or
unknown

29
(3.3)

110 (2.0) 902 (2.6) 2205 (3.1) 4856 (3.8) 8519 (4.4) 9954 (4.6) 9685 (5.0) 7603 (5.3)

Ocular 19
(2.1)

150 (2.7) 554 (1.6) 1412 (2.0) 3528 (2.7) 6754 (3.5) 7794 (3.6) 6542 (3.4) 3762 (2.6)

Other nonskin 18
(2.0)

53 (1.0) 184 (0.5) 297 (0.4) 881 (0.7) 1800 (0.9) 2573 (1.2) 3119 (1.6) 3152 (2.2)

Unknown <16
(<1)

<16 (<1) <16 (<1) 27 (0.0) 75 (0.1) 123 (0.1) 132 (0.1) 155 (0.1) 119 (0.1)

Histologic
categorization

Melanoma,
not otherwise
specified

581
(65.3)

2986
(54.6)

17 834
(52.4)

36 765
(52.1)

68 508 (53.1) 103 361
(53.4)

116 036 (53.7) 105 613
(54.1)

76 632 (53.5)

Nodular 83
(9.3)

331 (6.0) 1719 (5) 3424 (4.8) 7216 (5.6) 11 989 (6.2) 13 951 (6.5) 14 471 (7.4) 14 771 (10.3)

Superficial
spreading

82
(9.2)

1764
(32.2)

12 981
(38.1)

27 091
(38.4)

45 291 (35.1) 61 109
(31.6)

59 259 (27.4) 44 229 (22.6) 26 192 (18.3)

Spindle cell <16
(<1)

67 (1.2) 231 (0.7) 497 (0.7) 1124 (0.9) 2116 (1.1) 2990 (1.4) 3260 (1.7) 2962 (2.1)

Other 132
(14.8)

325 (5.9) 1297 (3.8) 2826 (4.0) 6883 (5.3) 14 894 (7.7) 23 903 (11.1) 27 714 (14.2) 22 601 (15.8)

Extent of disease at
diagnosis

Localized only 483
(54.3)

4040
(73.8)

27 341
(80.3)

56 787
(80.4)

102 226
(79.2)

150 904
(78.0)

167 648 (77.6) 148 795
(76.2)

104 500 (73.0)

Regional, direct
extension only

42
(4.7)

87 (1.6) 298 (0.9) 785 (1.1) 1906 (1.5) 3675 (1.9) 5384 (2.5) 6665 (3.4) 8226 (5.7)

Regional, regional
lymph nodes only

148
(16.6)

605 (11.1) 2362 (6.9) 4407 (6.2) 7632 (5.9) 10 863 (5.6) 10 391 (4.8) 7917 (4.1) 4710 (3.3)

Regional,
extension and
lymph nodes

41
(4.6)

59 (1.1) 252 (0.7) 451 (0.6) 1010 (0.8) 1643 (0.8) 1739 (0.8) 1649 (0.8) 1256 (0.9)

Regional, not
otherwise
specified

<16
(<1)

33 (0.6) 136 (0.4) 312 (0.4) 673 (0.5) 1151 (0.6) 1375 (0.6) 1384 (0.7) 1288 (0.9)

Distant sites/
nodes involved

46
(5.2)

114 (2.1) 840 (2.5) 2039 (2.9) 4783 (3.7) 9001 (4.7) 10 796 (5.0) 10 563 (5.4) 7945 (5.6)

Unknown,
unstaged,
unspecified

116
(13.2)

534 (9.8) 2829 (8.3) 5817 (8.2) 10 789 (8.4) 16 224 (8.4) 18 799 (8.7) 18 303 (9.4) 15 227 (10.6)

Abbreviation: NPCR-SEER, National Program of Cancer Registries–Surveillance
Epidemiology and End Results.
a Information was available for more than 95% of cases for race/ethnicity and

more than 99.9% of included cases for all other fields. Counts of fewer than 16
were suppressed to maintain deidentified information. Melanomas totaled
988 103.
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stead stable, they would suggest that demographic changes are
the major factor. However, the APC decrease in melanoma in-
cidence rate between 2006 and 2015 in young non-Hispanic

white individuals was similar in magnitude to the larger popu-
lation. The APC was statistically significant for adolescent boys
(−3.2%; 95% CI, −0.8% to −5.6%), adolescent girls (−5.0%; 95%

Figure 1. Changes in Melanoma Annual Incident Cases in the United States
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Figure 2. Melanoma Incidence Rate in the United States, 2001-2015
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CI, −3.1% to −6.9%), young adult men (−3.5%; 95% CI, −2.3%
to −4.8%), and young adult women (−3.4%; 95% CI, −2.6% to
−4.3%), supporting a possible decreased melanoma inci-
dence in even the highest-risk populations.

Discussion
Despite changes in melanoma therapy associated with
improved survival,27 melanoma remains the deadliest skin
cancer in the United States.2 Public health efforts have been
undertaken in the United States to recognize skin cancer as
a major public health problem and improve sun-protective
behavior with hopes of reducing melanoma incidence and
mortality. The recent Surgeon General’s Call to Action sup-
ports efforts to improve sun-protective behavior, and poten-
tial improved health outcomes remain an active research
interest.28,29 The model public health response was under-
taken in Australia, where multiple public health efforts in
Queensland, including the SunSmart Slip! Slop! Slap! cam-
paign started in 1981, were successful in increasing sun-
protective behaviors. These efforts were associated with
specific reductions in melanomas diagnosed starting around
1998, and similar to our observations, results were particu-
larly pronounced in younger populations.30

In the United States, reported melanoma incidence was
rapidly increasing in all ages, including pediatric, adolescent,
and young adult populations, through 2005.31 Between 2006
and 2009, data from the SEER registry suggested that the in-
cidence of melanoma in adolescent populations may have fi-
nally peaked and started to downtrend.32,33 However, it was
unclear whether this decrease represented a durable trend, and
data from young adult populations were not reported. In this
study, we used the large NPCR-SEER data set and found what
appears to be a sustained, statistically and clinically signifi-
cant downtrend in melanoma incidence in adolescent and
young adult populations from 2006 to 2015, with the total

number of US adolescent and young adult reported cases de-
creasing by 23.4%

In contrast to the reported observations in young adult
populations, melanoma incidence markedly increased in per-
sons 40 years or older across the same time period, with in-
creases particularly pronounced in the oldest cohorts. Al-
though detailed evaluation of trends in older adults is beyond
the scope of this study, these increases did not appear to be
simply associated with overdiagnosis of clinically insignifi-
cant localized lesions because the annual percentage in-
crease in melanoma in those aged 40 years or older was found
not only in localized disease (APC, 1.9%; 95% CI, 1.4%-2.4%)
but also in distant metastatic disease (APC, 4.8%; 95% CI, 3.9%-
5.8%). These disparate trends between adolescents and young
adults vs older adults further suggest that observed differ-
ences reflect real clinical differences and not simply changes
in database ascertainment. One potential explanation is that
sun protection during younger years is especially beneficial and
thus should be one key focus of public health efforts; how-
ever, we continue to advocate for lifetime UV light exposure
protection. It will be interesting to determine the outcomes of
the present adolescent and young adult cohorts over time and
whether they maintain their lower incidence of melanoma.

Limitations
Our data have limitations that need to be considered when in-
terpreting the study findings. The national registry data do not
include information about skin pigmentation, UV light expo-
sure, sunburn history, sun-protective behavior (eg, sun-
screen), protective clothing, sun avoidance, or tanning bed use.
Because of this lack of information, we cannot estimate the as-
sociation between increased sun-protective behavior and
reductions in melanoma incidence. However, this change in
behavior remains a plausible explanation for decreased mela-
noma rates in adolescent and young adult populations. We fur-
ther cannot isolate the association of any one intervention with
reduced invasive melanoma incidence (eg, sunscreen; cloth-

Figure 3. Annual Percentage Change in Melanoma Incidence Rate in the United States, 2006-2015
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ing; education campaigns, such as ABCDE [asymmetry, bor-
der, color, diameter, and evolution]; increased dermatologic
care; and reduced access to tanning beds), and, to our knowl-
edge, changes in any one of these factors cannot explain the
specific year of peak invasive melanoma in approximately
2004-2005 in adolescent and young adult populations. The
absence of observed association in pediatric (age, 0-9 years)
age groups may reflect different causes in this population, with
a greater genetic component and lower contribution of UV
exposure.34,35 Similarly, results of sun-protective behavior in
adults aged 40 years or older may still be present but not yet
be evident owing to these cohorts adopting sun-protective be-
haviors later in life and accumulating a history of childhood/
adolescent sunburns, tanning bed use, and cumulative sun ex-
posure over their lifetime.36-38 Studies of melanoma genomics
report a similar frequency of UV-associated mutations in ado-
lescent and adult melanoma,39 and epidemiologic studies re-
port UV exposure as a major risk factor for adolescent and adult
melanoma.40 Together, these data support the contention that
reduced UV exposure may be a factor in the reduced mela-
noma incidence observed in adolescent and young adult popu-
lations.

Conclusions
Melanoma has been increasing in incidence over the past sev-
eral decades and is now the fifth most common invasive can-
cer in men and women.41 Despite this increasing incidence and
overall association with health, 2 positive areas in melanoma
care are suggested in treatment and prevention. The first is the
apparent improvement in systemic therapies over the past 5
years, with new targeting and immunotherapies that are re-

porting improved survival outcomes for patients with meta-
static disease.27 The second, reported herein, is an appar-
ently marked ongoing downtrend in the incidence of melanoma
in adolescent and young adult populations. The reported data
are observational and thus cannot conclusively determine the
cause of this statistically and clinically significant decrease.
However, a likely explanation for the reduced melanoma in-
cidence in adolescents and young adults is success at in-
creased UV exposure protection. These data provide an
impetus to further improve multimodal efforts aimed at
reducing the burden of melanoma and encourage ongoing UV
exposure protection efforts throughout the lifetime of
individuals.
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