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Abstract: Melanoma is a potentially lethal cancer that is most commonly cutane-
ous. The worldwide incidence of melanoma has risen rapidly over the course of
the last 50 years. Its incidence is greatest among fair-skinned populations, and in
regions of lower latitude. Incidence is greater among geriatric populations, but
melanoma is also among the most common cancers found in adolescent and
young adult populations. In fact, it is one of the leading cancers in average years
of life lost per death from disease. Melanoma incidence varies by sex, which is also
associated with differences in melanoma anatomic site. Similar differences by
region, ethnicity, age, and sex are observed in mortality rates of melanoma. In the
setting of rising incidence and mortality, melanoma bears a heavy health and eco-
nomic burden. Attributable costs are several billion in nations with greater mela-
noma incidence. Preventative strategies have been implemented in multiple
high-risk regions with variable success. It is imperative that research efforts
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achieve better understanding of the risk factors and etiology of disease, with the
goal to halt and reverse the progressive trend of rising incidence and mortality
from melanoma.
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| Introduction

Melanoma is a malignant tumor that arises from uncontrolled proliferation of
melanocytes—pigment-producing cells (1-4). While the most common form
of melanoma is cutaneous, it can also arise in mucosal surfaces, the uveal tract,
and leptomeninges. This chapter will focus on cutaneous melanoma.

Malignant melanoma is the most lethal form of skin cancer (5-7). Historically,
melanoma was a rare cancer, but in the last 50 years its incidence has risen
faster than almost any other cancer (8-11). In 2017, approximately 87,110 indi-
viduals are predicted to be diagnosed with melanoma in the United States alone
(6, 9). While it still represents less than 5% of all cutaneous malignancies, mela-
noma accounts for the majority of skin cancer deaths (5, 6, 9). If melanoma is
diagnosed in its early stages, resection of the lesion is associated with favorable
survival rates. However, melanoma is an aggressive malignancy that tends to
metastasize beyond its primary site (7, 12). Once melanoma is advanced, surgery
is no longer sufficient and the disease becomes more difficult to treat (7, 12-14).
Long-term prognosis after metastasis is grim; median survival with treatment,
including treatment with immunotherapeutics like Ipilimumab, ranges from 8 to
12 months (6, 13, 14). However, more recently developed combined immuno-
therapeutic treatments with radiation can improve survival further to several
years (13).

In addition to the considerable burden to public health, the annual costs of
melanoma management are substantial (15). In the United States alone, the annual
costs of melanoma treatment have risen by 288% in less than a decade. As new
expensive pharmacologic treatments come to market, costs will likely rise at even
greater rates. Melanoma comprises $3.3 billion of the total $8.1 billion in all
direct skin cancer annual costs (16). Indirect costs associated with melanoma are
estimated to be as high as over $3.5 billion annually (17). As incidence and mor-
tality rises, costs for treatment and indirect care are projected to concurrently
rise (15). However, as more preventative strategies are implemented to combat
rising incidence, melanoma-related costs may improve with the potential of cut-
ting economic burden by $2.1 billion a year (11).

To combat this cancer, population-based strategies have been implemented to
reduce incidence through prevention (18). Epidemiological study has allowed
investigators to better characterize which populations are most greatly affected,
how they are affected, and what can be done to modify and improve upon preven-
tion, treatment, and management strategies. Incidence, prevalence, and mortality
studies reflect health and economic burden of disease. Incidence and prevalence
includes all individuals that will and currently are receiving treatment, manage-
ment, monitoring, and disability services as a result of their melanoma. These sta-
tistics underscore the demand and challenges of melanoma prevention and care,
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as well as the continued need for epidemiologic surveillance. The aim of this chap-
ter is to highlight changing trends in melanoma occurrence and mortality, and how
these rates have influenced or been influenced by prevention strategies.

| Incidence

Worldwide incidence of melanoma has steadily increased over the last several
decades (5, 9-11, 19, 20). Annual incidence has risen as rapidly as 4-6% in many
fair-skinned populations that predominate regions like North America, Northern
Europe, Australia, and New Zealand (10, 21-33). Increases in incidence rates vary
considerably across populations of different ethnicity and geographical location,
and even within populations across age and gender (6, 7, 9, 19, 34, 35). These
differences are important to consider to avoid masking true trends in melanoma
incidence.

ETHNICITY

Melanoma demonstrates greater variation in incidence rates across different ethnic
groups than that of most cancers (9). Melanoma is disproportionally reported
among fair-skinned Caucasian populations (6, 9, 36, 37). This variation is partly
attributable to decreased photoprotection from reduced melanin (38). The
increased melanin barrier in darker-pigmented individuals decreases both ultra-
violet (UV) A and B radiation through the skin (38-40). UV radiation is known to
induce both cell death and malignant transformation of skin cells; it is considered
the paramount risk factor for melanoma (41-46). Compared to fairer-skinned
people, UVB radiation through the epidermis is diminished by approximately
50% in darker-skinned people (38), and UVA transmission through the dermis
decreases from 27 to 4% at 314 nm and 47 to 14% at 400 nm (39).

Within the United States, differences among melanoma incidence by race are
well-illustrated (11). The United States has a comprehensive cancer database.
The United States Cancer Statistics (USCS) provides official federal cancer inci-
dence statistics in 49 states and the District of Columbia (99.1% of the US popu-
lation) using data from the National Program of Cancer Registries and the
Surveillance, Epidemiology, and End Results (SEER) program (6). Of the 65,647
melanomas reported in the United States from this database, the overall annual
age-standardized rate (ASR) of melanoma incidence was 19.7:100,000 cases
(11). Non-Hispanic Caucasians accounted for the greatest incidence of ASR at
24.6:100,000 cases, followed by American Indian/Alaska Natives at 4.3, then
Hispanics at 4.2, Asian/Pacific Islanders at 1.3, and lastly African Americans at
1.0 (6, 11). Although melanoma does disproportionally affect Caucasian popula-
tions, the incidence of disease can vary considerably depending on the geo-
graphic location of the population (47).

GEOGRAPHY

Incidence of melanoma varies by geographic location among people of the
same ethnicity (47-50). Differences in geography can translate to differences
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in atmospheric absorption, latitude, altitude, cloud cover, and season—all
variables that influence incident UV radiation. In 1956, Lancaster found
increasing melanoma mortality rates with increasing proximity to the equator,
a phenomenon he termed the “latitude gradient” (47, 49, 51). Since then, simi-
lar trends of melanoma incidence have been reported around the world
(Figure 1) (42, 48). In the lowest latitudes, melanoma annual incidence ASRs
tend to be higher than that of ASRs in higher latitudes (Figure 1) (9). In 2012,
of the 184 countries evaluated by the International Agency for Research on
Cancer (IARC), the highest reported incidence rates for melanoma occurred in
New Zealand (ASR =35.8:100,000 cases per year), followed closely by Australia
(ASR =34.9:100,000 cases per year) (9). The following countries with elevated
incidence ASRs were all of higher latitudes, including Switzerland (20.3:100,000
cases per year), the Netherlands (19.4:100,000 cases per year), Denmark
(19.2:100,000 cases per year), Norway (18.8:100,000 cases per year), and
Sweden (18.0:100,000 cases per year) (Table 1) (9). While these countries are
at high latitudes, a north—south gradient of incidence rates has been observed,
even among the northernmost Scandinavian nations (9, 52, 53). Similar obser-
vations have been made among Caucasian populations in the United States
(54, 55), New Zealand (56), and other nations (48).

In Australia, those who live closer to the equator, and thus have a higher
degree of sun exposure, have higher incidences of melanoma (57). Queensland,
a predominately tropical state in Australia (latitude 27°S) has higher melanoma
rates than New South Wales (latitude 34°S) (24, 57, 58). An inverse latitude
gradient is observed in Europe (59). Within Europe, melanoma incidence is 3- to
6-fold higher in northern countries in Scandinavia than in southern countries
like Spain and Italy (Table 1) (9). The differing incidence rates between northern

Incidence ASR
Both sexes
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Source: GLOBOCAN 2012 (IARC)

Figure 1 Worldwide melanoma age-standardized annual incidence rate by geography. Age-
standardized rate (ASR) by world is expressed per 100,000 persons (9). Reproduced with
permission.
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and southern Europe could be partly attributed to different pigmentation char-
acteristics that predominate the populations of each region. The fairer-skinned
populations in Scandinavia and darker olive-skinned populations in southern
Europe reflect patterns of melanoma incidence discussed previously about
ethnicity (9).

Other European populations, such as those in the United Kingdom, Germany,
Austria, and France, report melanoma ASRs in the range of 14.6-9.9:100,000
cases per year (Table 1) (9). The predominantly non-Caucasian populations of
Africa, Asia, and the Pacific, and the mixed populations of Central and South
America, consistently report melanoma rates less than 4:100,000 per year
(Table 1) (9). Despite the geographic location of many Asian nations being near
the equator, the incidence among Asians has remained largely unchanged and
minimal. An unchanged Asian incidence, as with the case of the incidence in
countries in Southern Europe and Africa, is likely attributed to a homogeneous
darker-pigmented population (9).

TABLE 1 Melanoma Annual Incidence by Worldwide
Region and Country (N > 1000 persons) in
Descending Order of ASR

Population N Crude Rate ASR (W) Cumulative Risk
New Zealand 2473 55.4 35.8 3.9
Australia/New Zealand 14,738 53.8 35.1 3.75
Australia 12,265 53.5 34.9 3.72
Oceania 14,980 39.7 29.8 3.23
Switzerland 2484 32.1 20.3 2.05
The Netherlands 4804 28.7 19.4 1.95
Denmark 1596 28.5 19.2 1.91
Norway 1506 30.4 18.8 2.02
Sweden 2011 30.7 18 1.9
Northern Europe 23311 23.2 14.6 1.51
United Kingdom 14,445 23 14.6 1.49
United States of America 69,109 219 143 1.55
Northern America 74,515 213 13.8 1.5
Czech Republic 2194 20.8 12.6 135
Finland 1208 22.4 12.6 1.34
Belgium 1941 18 12.1 1.19

Table continued on following page
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TABLE 1 Melanoma annual incidence by worldwide
region and country (N > 1000 persons) in
descending order of ASR (Continued)

Population N Crude Rate ASR (W) Cumulative Risk
Western Europe 37,419 19.7 12.1 1.24
Israel 1111 114540 11.4 1.26
Germany 16,884 20.6 114 1.2
Italy 10,012 16.4 11.4 1.09
France (metropolitan) 9871 15.6 10.2 1.04
Austria 1334 15.8 9.9 0.99
Canada 5382 15.5 9.6 1.02
More developed regions 191,066 153 9.6 1.01
Europe 100,442 135 8.6 0.89
Southern Europe 19,247 12.2 8.1 0.81
Hungary 1117 11.2 7.1 0.73
Serbia 1016 10.3 7.1 0.76
Spain 5004 10.7 6.9 0.7
Portugal 1101 10.3 6.7 0.66
South African Republic 1858 3.7 4.5 0.51
Central and Eastern Europe 20,465 7 4.5 0.49
Southern Africa 1924 33 42 0.47
Poland 2583 6.7 4l 0.45
Russian Federation 8717 6.1 4.1 0.44
Ukraine 2792 6.2 4 0.44
Romania 1121 52 35 0.38
Colombia 1488 3.1 33 0.38
Micronesia/Polynesia 39 3.2 3.3 0.34
Micronesia 18 3.3 3.1 0.27
World 232,130 3.3 3 0.33
Argentina 1460 3.6 2.9 0.31
Brazil 6172 3.1 2.8 0.3
South America 10,956 2.7 2.5 0.27
Latin America and Caribbean 13,731 2.3 2.2 0.23
Turkey 1552 2.1 2.1 0.23
Mexico 2031 1.7 1.8 0.19

Table continued on following page



Matthews NH et al. n

TABLE 1 Melanoma annual incidence by worldwide
region and country (N > 1000 persons) in
descending order of ASR (Continued)

Population N Crude Rate ASR (W) Cumulative Risk
Middle Africa 1085 0.8 1.7 0.22
Western Asia 3255 1.4 1.7 0.18
Central America 2403 1.5 1.6 0.17
Sub-Saharan Africa 6057 0.7 13 0.15
Central African Republic 32 0.7 1.2 0.15
Eastern Africa 1970 0.6 1.1 0.13
Middle-East and Northern 3830 0.9 1.1 0.12
Africa (MENA)
Africa 6632 0.6 1.1 0.13
Less developed regions 41,064 0.7 0.8 0.08
Western Africa 1078 0.3 0.6 0.07
Japan 1371 1.1 0.6 0.06
China 9814 0.7 0.6 0.05
Eastern Asia 12,127 0.8 0.5 0.05
Asia 21,830 0.5 0.5 0.05
South-Eastern Asia 2354 0.4 0.4 0.05
Northern Africa 575 0.3 0.4 0.05
South-Central Asia 4094 0.2 0.3 0.03
India 2103 0.2 0.2 0.02
Western Sahara 0 0 0 0

Countries excluded from table include those with annual incidence <1000 persons per year (9).
ASR = Age-standardized rate (world), expressed per 100,000 persons. N = estimated annual incidence (9).

National figures allow for global comparisons of melanoma incidence.
However, marked variances in melanoma incidence can be masked within coun-
tries that boast heterogeneous populations. These countries include the United
States, New Zealand, Australia, Israel, and South Africa. Variances in melanoma
incidence within a country can also be masked when nations span many degrees
of latitude, like Australia. In all countries, melanoma rates are the highest among
the fairest-skinned Caucasian residents (5, 9, 11). Conversely, lower incidence is
seen among those with darker skin (6, 9, 11).

Differences in altitude have also been suggested to play a role in melanoma
incidence. In countries with both high and low-latitude locations, regions of
higher altitude have been associated with higher melanoma incidence (60-63).
Similarly there are significantly higher incidence rates among individuals who



Epidemiology of Melanoma

regularly partake in high-altitude activities like mountaineering (64). UV irra-
diance is associated with higher altitude. However, with higher altitude there
are also changes in ozone absorption, decreased cloud cover, and increased
surface reflectance from snow cover which can all also increase UV radiation.

AGE

Worldwide melanoma incidence ASRs climb steadily and peak at the seventh and
eighth decades of life (Figure 2) (9). This trend is seen among most high-risk
populations, including individuals in Australia and New Zealand (23, 65), and
Northern Europe (28, 30). Incidence in the United States, however, peaks at the
sixth decade of life (6). Americans aged between 55 and 74 comprise 44.9% of all
diagnosed melanomas in the United States (6). While melanoma incidence is
lower among people <40 years of age, it is one of the most common cancers diag-
nosed among adolescent and young adults (66, 67). In the United States, mela-
noma is the second most common cancer among women aged between 20 and 29
(6). Similarly, melanoma is among the most commonly diagnosed cancers in
young adults worldwide (9, 68).

SEX

Melanoma affects women and men differently. This is in part reflected by differ-
ences in melanoma incidence by population (Figure 3) (9). When age is taken
into account, adolescent and young adult women are more susceptible to mela-
noma than men (67-69). This may be in part due to the widespread use of
indoor tanning among females, which is associated with increased melanoma
risk (70-72). However, after the age of 40, rates reverse, and melanoma inci-
dence among men is greater than that of women (6, 67-69). Overall, men are
more susceptible to melanoma. Some posit that this increased susceptibility seen
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Figure 2 Worldwide age-standardized annual incidence of melanoma by age.
ASR = Age-standardized rate (world), expressed per 100,000 persons (9).
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Figure 3 Melanoma age-standardized annual incidence and mortality rate by sex, world region,
and development. ASR = Age-standardized rate (world), expressed per 100,000 persons (9).
Reproduced with permission.

among men may be in part androgen driven (43, 72, 73). This difference in inci-
dence by sex is exemplified in the United States with annual incidence ASRs of
29.2:100,000 cases in men compared to 17.3:100,000 cases in women (6).
In fact, this increased incidence rate among men is observed across all ethnicities
in the United States with ASRs (per 100,000 cases) of 33.1 for non-Hispanic
Caucasian males and 19.9 for non-Hispanic Caucasian females, 5.0 for Hispanic



Epidemiology of Melanoma

males and 4.7 for Hispanic females, 1.6 for Asian/Pacific Islander males and 1.2
for Asian/Pacific Islander females, and 1.1 for African American males and 1.0 for
African American females (6). The only exception is among American Indian/
Alaska Natives in which the ASR is 4.3:100,000 cases for men and 4.9:100,000
cases for women (6).

Historically, higher-latitude, lower-incidence populations in Scotland and
Canada have reported substantially higher rates among females (27, 74). In
Scotland, incidence of melanoma among females has been reported to be 2-fold
higher than in males (74). Conversely, melanoma incidence is higher among men
than women in most mid- to low-latitude populations like in the United States,
Australia, and New Zealand (6, 9, 75). Overall, increases in melanoma incidence
among men have since changed the lead women once had over men in high-
latitude, low-incidence populations; men generally exceed women in these
regions now (Figure 3) (9, 27, 28).

ANATOMIC DISTRIBUTION

Among Caucasian populations, melanoma is more frequently reported on the
backs and shoulders of men and the lower limbs of women (76-80). For both
sexes, given that these body site locations are associated with lower sunlight expo-
sure, these findings have been used as supportive evidence for the intermittent UV
exposure theory (81, 82). This theory posits that intermittent and intense sun
exposure places individuals at increased risk for melanoma (81, 82). However,
populations in low-latitude regions like Australia do not demonstrate similar pat-
terns of distribution (83). Instead, Australians of both sexes most frequently
report melanoma on high sun-exposed anatomic regions like their head and neck
(83, 84). If risk of melanoma per unit area of skin is compared, the face is reported
most frequently among both sexes (83). This calculation is made by adjusting for
the surface areas of the body sites being compared (83). The next most frequently
found sites for melanoma, when adjusting for surface area, are the shoulders,
upper arms, and backs of women, and the shoulders and backs of men (83). The
lowest rates of melanoma are found on the buttocks of both sexes, and the female
scalp (76, 85).

Also, when considering age, melanomas that develop on the trunk occur more
often in the fifth to sixth decades of life, whereas melanomas that develop in high
UV-exposed body regions, like the head and neck, occur more commonly in the
eighth decade (75, 86-89).

PREDICTIONS AND TRENDS

For decades, melanoma incidence has progressively risen and is projected to con-
tinue to rise across the world (5, 9-11, 19, 20). Conversely, mortality rates have
not always followed a similar trend (6, 9). The diverging trends between mela-
noma incidence and mortality has led some to question whether there is a true
melanoma epidemic, or rather if increases in incidence represent improved
screening techniques (5, 90).

Those who argue that increased incidence is largely attributable to increases
in diagnosis cite the high percentage of diagnosed melanoma in situ (6, 22, 91).
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In the United States, the annual incidence of melanoma in situ is 9.5% (91). Some
clinicians within the United States have suggested reclassifying nonmalignant
diagnosis of melanoma to address, in part, inflated incidence (92). Increased
number of biopsies has also been attributed to the increasing incidence of
melanoma (92).

Some investigators suggest that increased screening and biopsy alone cannot
account for the dramatic changes observed in incidence (5, 20). For example, in
the United States, increases in melanoma incidence has been demonstrated across
all melanoma thickness classifications, independent of socioeconomic status,
which some argue is a surrogate marker for health care access and screening
(5, 20). Similarly, others have found corresponding increases in incidence of
aggressive melanoma subtypes, like nodular melanoma, and increases in later
staged tumors (93). Taken together, these findings suggest that while increased
diagnoses may play a role in increasing trends of melanoma incidence, there is
also a true increase in incidence worldwide.

| Mortality

Melanoma mortality trends are variable and, as with incidence, are influenced by
geography, ethnicity, age, and sex (11, 19, 65, 67, 68, 94, 95). Melanoma mor-
tality rates have marginally increased among fair-skinned populations (19, 32,
68, 96). Like with melanoma incidence, among fair-skinned populations,
melanoma mortality rate is highest in low-latitude regions (Figures 3 and 4)
(9). In high-risk regions like New Zealand, Australia, North America, and
Europe, mortality rates historically increased until the 1980s (97, 98), peaked
between 1988 and 1990, and then gradually maintained a slow increase (19,
32, 56, 68, 96, 99, 100). Over the last decade, mortality rate has steadily
increased at 1.5% in the highest observed countries of New Zealand and
Australia (19). In Scandinavia, mortality rate has also steadily increased over
the last decade, with annual ASR in Norway at 6 X 10~ per person and 4 x 107/
person in Sweden (19). In the United Kingdom, mortality rate has risen
steadily at 1.59% per year (19). The US mortality rate has slowed to a 0.20%
annual increase (19). Similar trends have also been reported in East Asian
populations (101).

Within ethnically heterogeneous countries like the United States, variations in
melanoma mortality among population subgroups have been observed (94). Non-
Hispanic African Americans have lower cause-specific mortality than non-
Hispanic Caucasians (HR =0.7,95% CI = 0.6-0.8) (94). However, after controlling
for stage and site at diagnosis, gender, and age and decade of diagnosis, non-
Hispanic African Americans fare worse than non-Hispanic Caucasians in cause-
specific mortality (94). Overall, 5-year survival is lower for African Americans
than non-Hispanic Caucasians as well (22, 26). In fact, over the last decade,
5-year survival rate has decreased among African Americans, whereas it has
increased among Caucasian populations (22). Some attribute this discrepancy in
ethnicity in part to socioeconomic inequities (94).

Discrepancies in age and sex are also observed in melanoma mortality rates
(Figure 3) (6, 9, 33). Worldwide, males have greater mortality rates than
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Figure 4 Worldwide melanoma age-standardized annual mortality rate by geography. Age-
standardized rate (ASR) by world is expressed per 100,000 persons (9). Reproduced with
permission.

females (Figure 3) (9, 33). In the United States, mortality is greater among men
than in women of all races with the annual ASR of deaths being 4.0:100,000
cases in men compared to 1.7:100,000 cases in women (6). This increased
incidence of ASR is observed in 4.3:100,000 cases for non-Hispanic Caucasian
males compared to 1.8:100,000 cases for non-Hispanic Caucasian females and
1.4:100,000 cases for American Indian/Alaska Native males and 0.5:100,000
for American Indian/Alaska Native females (6). ASR is 1.0:100,000 cases for
American Hispanic males and 0.6:100,000 cases for American Hispanic
females; 0.5:100,000 cases for African American males and 0.4:100,000 cases
for African American females; and 0.4:100,000 cases for American Asian/Pacific
Islander males and 0.3:100,000 cases for American Asian/Pacific Islander
females (6). Similarly, with annual melanoma incidence, annual melanoma
mortality is the greatest among individuals beyond their seventh decade world-
wide (9, 33). Conversely in the United States, mortality peaks at between ages
75 and 84, and then declines when individuals are aged >84 (6).

I Prevention

In the setting of rising global incidence of melanoma, health agencies across
nations with substantial burden of disease have launched campaigns that aim to
promote prevention. Prevention strategies that have been implemented range
from primary prevention methods to reduce sun exposure and enforce stricter
labeling protocol for sunscreens (18, 102), to secondary prevention methods like
full-body visual skin exams (103).
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PRIMARY PREVENTION

Nationwide efforts to reduce UV exposure have been attempted with variable suc-
cess across high-incidence countries like the United States, the United Kingdom,
Norway, Australia, and New Zealand (19, 102, 104, 105). In the United States,
the indoor tanning industry accrues $3 billion per year in profit (106). Attempts
have been made by the US Surgeon General to promote sun protection polices
like mandatory sun protection factor (SPF) labeling on sunscreens, recommenda-
tions for use of broad spectrum sunscreen SPF 15+, and discouraging indoor
tanning. Despite more rigorous attempts to regulate indoor tanning, 7.8 million
women and 1.9 million men still engage in tanning device activity (70, 102). In
the United Kingdom, a nationwide campaign, SunSmart, was launched in 2003
in an effort to reduce the rapid rise in melanoma incidence (107). As part of their
campaign, SunSmart highlighted UV reducing methods like wearing sunscreen
with SPF 15+, wearing protective clothing and hats, and staying indoors during
high incident UV hours (107). Despite concerted efforts, melanoma incidence in
the United Kingdom has continued to increase (9). Population-based investiga-
tions found that British residents continued to partake in high-risk behaviors and
that men from lower socioeconomic groups were at the greatest risk for UV expo-
sure (107). In Norway and Sweden, national campaigns have also been launched
in an effort to address rapid rises in melanoma incidence (104, 105). Similar to
the United Kingdom and the United States, there has been limited and varied suc-
cess with their preventative measures (104, 105). Australia, however, has demon-
strated one of the most successful responses to nationwide melanoma prevention
efforts (19, 108). Historically, Australia has had the highest melanoma incidence
rates in the world (9). In the 1980s, the Australian government launched a mas-
sive melanoma education campaign, SunSmart (what the British later adopted for
themselves). Sunsmart was integrated into primary school curriculums and per-
meated community forums and workplace training (108). In the decades since
launching the SunSmart campaign, melanoma incidence rates in Australia have
slowed, and within younger birth cohorts, incidence has even decreased (9, 19, 108).
Australia is no longer the global leader in melanoma incidence (9).

SECONDARY PREVENTION

The predominant method of secondary prevention of melanoma is visual skin
examination. Among the largest efforts to promote standardized screening,
Germany launched the Skin Cancer Research to Provide Evidence for Effectiveness
of Screening (SCREEN) in Northern Germany (109). After a year of implementing
the program, a 48% reduction in melanoma mortality was found in SCREEN
regions compared to neighboring communities (109). There was an overall
decrease in mortality from 1.7 deaths per 100,000 cases to 0.9 deaths per 100,000
cases (109). This decrease in mortality was not observed in regions that did not
implement SCREEN (109, 110). There are few other nationwide campaigns that
promote secondary prevention. Australia has integrated bolstered screening mea-
sures as part of their overall screening campaign (103). In the United States, the
national Preventative Services Task Force (USPSTF) deemed that there was insuf-
ficient data available to recommend visual skin exams (111). In a systematic evi-
dence review, the Agency for Healthcare Research and Quality on the behalf of the
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USPSTF examined >12,500 scientific abstracts and 450 articles and reported that
they were unable to find any evidence on the potential harms or benefits of screen-
ing to conclusively make a recommendation (111). Continued efforts must be
made to better understand prevention methods and their effects on melanoma
incidence and mortality.

I Conclusion

Global melanoma incidence and mortality continues to rise (9). While its inci-
dence is over 10-fold lower than that of other skin cancers (6), its capacity to
rapidly metastasize and affect younger patients makes melanoma a significant
health and economic burden on society (5, 6, 21). In the United States alone, the
estimated attributable health care cost in 2020 to melanoma is $4.58 billion
(112, 113). Among high-risk populations, melanoma incidence will likely con-
tinue to rise in the geriatric subpopulation (6). However, incidence trends among
younger individuals are hopeful, with some trends stagnating and some even
decreasing in high-risk populations (19, 58, 103). In high melanoma incidence
nations like Australia, melanoma rates have largely stabilized (9, 19). This is also
true of mortality rates (9, 19). Hopefully, as these trends continue to be monitored,
rates will decrease further. Although melanoma incidence has not slowed in other
high-incidence regions like Northern Europe, a similar decrease should be expected
to follow if continued concerted efforts are launched toward melanoma prevention
campaigns. Nevertheless, continued surveillance is necessary. As the average age of
nationwide populations is projected to increase in the United States, the United
Kingdom, and Northern Europe, there may be a continued increase in melanoma
incidence. It is imperative that primary and secondary methods of prevention are
implemented and studied. National health campaigns can look to countries like
Australia for examples of successful skin cancer prevention. Ultimately, preventa-
tive measures must take the cornerstone in melanoma control.
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