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ABSTRACT

Skin cancer, encompassing both melanoma and non-melanoma skin cancer (NMSC), is the most
prevalent form of cancer among fair-skinned populations, with global incidence rates steadily rising.
This review explores current epidemiological patterns, focusing on geographic variability,
demographic disparities, and contributing risk factors such as ultraviolet radiation exposure, aging,
and lifestyle habits. While melanoma incidence continues to rise, mortality has remained stable,
raising concerns about potential overdiagnosis and increased screening efforts. Conversely, NMSC,
although less lethal, imposes a substantial burden due to high treatment costs and morbidity,
especially among the elderly. Accurately determining incidence rates is difficult, particularly for
NMSC, due to its frequent exclusion from cancer registries and inconsistent reporting practices. The
review also highlights the economic impact of skin cancer, with countries like Australia and the
United States experiencing significant healthcare expenditures. Primary prevention measures, such
as public education and sun protection campaigns, along with secondary efforts like early detection
and dermoscopic screening, are emphasized as essential strategies for reducing disease burden.
Ultimately, the study calls for improved registration systems, tailored public health policies, and
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age-specific education to effectively manage the rising trend in skin cancer cases worldwide.

Introduction

Epidemiology, derived from the Greek for "study of the people,"
serves a vital role in understanding the distribution and causes
of health conditions across populations. Its core objectives are to
describe patterns of diseases and identify contributing factors,
thereby offering crucial insights that inform healthcare
planning, disease prevention, and treatment strategies [1].

Skin cancer ranks as the most frequently diagnosed
malignancy among individuals with fair skin tones. Over recent
decades, both melanoma and NMSCs have shown increasing
incidence rates globally. This upward trend has sparked
significant interest in evaluating their epidemiological
characteristics to support more effective public health
interventions and early control measures.

Melanoma, a particularly aggressive form of skin cancer, is
considerably more prevalent in Caucasians compared to other
ethnic groups [2,3]. The lifetime risk is markedly higher in
whites, with men generally facing a greater risk than women,
especially in older age groups. Geographic location and skin
pigmentation play key roles in influencing susceptibility.

On the other hand, NMSCs which include basal and
squamous cell carcinomas far outnumber melanomas in
incidence but are less frequently included in cancer registries,
making it difficult to quantify their true burden accurately.
Despite their relatively low mortality, these cancers pose a
significant public health issue due to their high treatment costs
and potential for disfigurement and recurrence.

This review delves into current global trends in skin cancer,
examining demographic patterns, risk factors, and the
limitations in existing data collection systems [4]. It also
underscores the need for comprehensive cancer registration,
particularly for NMSC, and emphasizes the importance of
ongoing primary and secondary prevention initiatives to curb
the growing burden of skin cancer worldwide.

Melanoma

Melanoma is a malignant tumor originating from melanocytes
and is significantly more common in individuals with lighter
skin tones. It is far less prevalent among Black and Hispanic
populations, with lifetime risk estimates of around 2.4% in
Caucasians, 0.5% in Hispanics, and just 0.1% in Black
individuals [5]. The likelihood of developing melanoma
increases with age, and the average age at diagnosis is
approximately 60 years. Men tend to have a higher incidence
than women, especially beyond the age of 75, where the rates in
males are nearly three times greater.

The occurrence of melanoma is also closely linked to
inherent skin pigmentation and geographic location, with
higher incidence in regions of intense ultraviolet radiation
(UVR) exposure. Epidemiological data from North America
and Europe consistently show a steady rise in melanoma cases,
though this increase is accompanied by ongoing debate about
whether it reflects a true surge in disease or is partially due to
improved detection methods, changes in diagnostic criteria, and
increased skin cancer awareness [6].
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Some experts argue that rising biopsy rates and early
detection, particularly of in situ or less aggressive melanomas,
may exaggerate the perceived epidemic. However, data also
show increasing incidence in more advanced tumors, suggesting
that this is not solely a result of overdiagnosis.

Understanding the Melanoma Surge: Myth or Reality?

While a consistent rise in melanoma cases has been reported
across multiple countries, there is ongoing debate about the true
nature of this increase. Some experts question whether this
trend reflects a genuine surge in disease incidence or if it is
influenced by factors such as heightened public awareness,
increased screening practices, and evolving diagnostic
standards [7,8].

One viewpoint suggests that enhanced surveillance and the
growing number of skin biopsies have led to more frequent
detection of early-stage melanomas especially melanoma in situ
which may not have progressed to invasive disease.
Additionally, revisions in histopathological classification
criteria may have redefined lesions previously considered
benign as malignant, further contributing to inflated incidence
statistics.

The concept of “overdiagnosis” has emerged in this context,
referring to the detection of tumors that, despite meeting
diagnostic criteria, might not have led to clinical consequences
within a patient’s lifetime [9]. This is particularly relevant to
slow-growing melanoma subtypes, such as lentigo maligna,
which may take years or even decades to become invasive.

However, several population-based studies counter this
theory, indicating that melanoma rates have also risen among
thicker, more aggressive tumors and across all socioeconomic
groups. These findings imply that increased detection alone
cannot fully account for the rising numbers and support the
argument that the trend represents a real epidemiological shift.

Overall, while diagnostic advancements have contributed
to more cases being identified, current evidence suggests that
the increase in melanoma incidence is not solely a result of
overdiagnosis but likely reflects a true public health concern
requiring continued attention.

What Lies Ahead for Melanoma Incidence?

Future projections based on epidemiological modeling suggest
that the number of melanoma cases will continue to rise in
many parts of the world [10]. Using age-period-cohort analysis,
Whiteman and colleagues examined melanoma trends across
six populations with moderate to high incidence rates, namely,
the United States, United Kingdom, Sweden, Norway, Australia,
and New Zealand, drawing on registry data from 1982 to 2011.

Their analysis revealed that melanoma incidence has been
increasing annually by over 3% in the US, UK, Sweden, and
Norway, a trend expected to persist at least until 2022.
Interestingly, Australia, once recording the highest incidence
rates, has seen a decline in new cases since 2005, likely reflecting
the success of long-standing public health and sun safety
campaigns [11]. In contrast, New Zealand continues to
experience a rise in melanoma diagnoses, although projections
suggest a potential stabilization in the near future.

A key factor influencing future incidence is global aging. As the
population continues to grow older, particularly in high-risk
demographics, the number of new melanoma cases is expected
to rise, given the strong association between age and melanoma
risk. This underscores the urgent need for robust prevention and
early detection efforts tailored to aging populations.

Keratinocyte Carcinomas: Epidemiology and Clinical
Perspectives

NMSC more accurately termed keratinocyte carcinomas,
primarily include basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC), which account for nearly all cases in this
group. Though these cancers are far more common than
melanoma occurring up to 20 times more frequently their
epidemiology is not as thoroughly investigated.

One major barrier to understanding NMSC trends is the
inconsistency in data collection. Many cancer registries do not
include NMSC cases or report them incompletely, due to their
high volume and comparatively low mortality [12]. This lack of
standardized reporting hinders accurate comparisons across
regions and over time.

Despite their lower risk of metastasis, BCC and SCC still
carry significant health implications. Metastatic BCC and SCC
remain rare, with rates between 0.0028-0.05% for BCC and
0.5-16% for SCC. However, these cancers can cause extensive
local tissue destruction and require ongoing medical attention,
contributing to a notable burden on healthcare systems [13].

Geographically, incidence rates show dramatic variation.
Australia reports the highest numbers globally, with over 2,400
BCC cases per 100,000 people in 2011. In contrast, Europe and
the U.S. report lower, but still significant, incidence rates. Over
the past 30 years, SCC rates have risen by 3-10% annually, while
BCC rates in the U.S. have increased by as much as 80%.

keratinocyte carcinomas represent a growing public health
issue. Although they are less deadly than melanoma, their sheer
frequency, treatment demands, and economic burden make
them a critical focus for improved tracking, prevention, and
care strategies [14].

Future Outlook for NMSC: Why Is It a Concern?

Looking ahead, several factors suggest that NMSC cases are
likely to increase significantly. According to projections by the
Dutch National Institute for Public Health and the
Environment, the number of skin cancer cases linked to
environmental factors, especially ultraviolet (UV) radiation
exposure, may rise considerably by 2060.

A major contributor to this anticipated rise is the global
trend of increasing life expectancy. Data from the United
Nations show that the global population is aging at an
unprecedented rate. By 2050, approximately one-third of the
world's population is expected to be over the age of 60 [15,16].
Since keratinocyte carcinomas, such as basal and squamous cell
carcinomas, are much more common in older adults, the aging
demographic is likely to drive up incidence rates of NMSC.

In addition to age and environmental exposure, other
factors such as enhanced diagnostic capabilities and more
comprehensive reporting systems may also play a role in the
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observed and expected increase in NMSC cases. These
improvements mean that more cases are being identified and
documented, which contributes to the rising figures.

Given these trends, there is a clear need for proactive
measures. Without effective prevention and monitoring
strategies, the growing number of cases will place even greater
pressure on healthcare resources [17]. This emphasizes the
importance of strengthening public health initiatives aimed at
reducing UV exposure and enhancing early detection and
treatment of NMSC, especially in aging populations.

Economic Consequences of Keratinocyte Carcinomas

NMSC, despite its relatively low mortality, imposes a significant
financial strain on healthcare systems due to its high incidence
and treatment requirements. The combination of frequent
diagnoses and long-term management needs leads to
substantial direct and indirect costs. Direct costs include
expenses related to diagnosis, surgical procedures,
histopathological examinations, and follow-up care [18].
Indirect costs are tied to productivity loss and reduced quality of
life, especially when the disease leads to disfigurement or
repeated interventions.

In Australia, with a population of just over 23 million, the
total healthcare expenditure for NMSC was estimated at $511
million in 2010 and was projected to rise to $703 million by
2015. Similarly, in the United States, the annual cost of medical
care for NMSC reached an estimated $650 million, reflecting the
large population and high case volume.

Studies comparing treatment settings have shown that
physician-office-based treatments tend to be the most
cost-effective. Among the various therapies, radiotherapy and
Mohs micrographic surgery are among the most expensive,
while destruction techniques like cryotherapy or topical
medications such as imiquimod and 5-fluorouracil are generally
more economical. These findings highlight the importance of
optimizing cost-efficient treatment pathways, especially in light
of the increasing number of cases.

Overall, the economic impact of NMSC is substantial and
growing. As incidence continues to rise, managing the financial
burden will require strategic investment in prevention, early
detection, and the use of cost-effective therapeutic options.
Etiological Factors Associated with NMSC
Understanding the risk factors for NMSC is essential for
designing effective prevention strategies. These risk factors can
broadly be divided into two categories: personal (intrinsic) and
environmental (extrinsic).

Among personal factors, age is one of the most significant.
The risk of developing SCC increases more sharply with age
than BCC. Gender also plays a role, while incidence is fairly
equal in younger individuals, men over the age of 45 are 2-3
times more likely to develop keratinocyte carcinomas compared
to women. Genetic predisposition is another key factor; people
with fair skin, light hair, and limited tanning ability are at
greater risk due to lower melanin protection [19].

Environmentally, exposure to UVR stands out as the
leading factor contributing to the development of
non-melanoma skin cancer. Prolonged exposure to sunlight or

artificial UV sources, such as indoor tanning beds, significantly
increases the risk. The pattern of exposure matters as well SCC
is closely associated with long-term, cumulative sun exposure,
while BCC is more commonly linked to intermittent, intense
exposure, particularly during childhood and adolescence.

Histological studies support these associations, showing
that signs of sun damage are more prevalent in the skin
surrounding SCC tumors than BCCs [20]. Recent findings
indicate a concerning increase in basal cell carcinoma among
young women, potentially linked to the prevalence of indoor
and outdoor tanning practices (Figure 1).

These findings reinforce the importance of limiting UV
exposure and promoting sun-safe behaviors, especially in
vulnerable populations, to reduce the incidence of NMSC.

Risk factors for NMSC
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Figure 1. Etiological factors associated with non-melanoma skin
cancer (NMSC).

Strategies for the Prevention of Melanoma and
Keratinocyte Carcinomas

Preventive approaches for melanoma and NMSC are typically
categorized into two key types: primary and secondary
prevention. Primary prevention aims to minimize the risk of
developing skin cancer by promoting protective behaviors,
while secondary prevention focuses on early detection to reduce
morbidity and mortality.

Primary strategies are most effective when they lead to
long-term behavioral change, particularly in reducing exposure
to UV radiation. These strategies include encouraging the
consistent use of sunscreen, wearing protective clothing,
avoiding sunbathing, and discouraging the use of indoor
tanning devices [21]. Tailoring these messages to different age
groups can enhance effectiveness. For example, highlighting
cosmetic concerns like premature aging may resonate more with
teenage girls, while emphasizing the prevention of painful
sunburns may be more effective with teenage boys. Educating
parents and implementing sun safety policies in schools also
play a crucial role.

Mass media campaigns have proven to be powerful tools in
shifting public behavior. For instance, studies from Australia
demonstrate that skin cancer awareness campaigns yield strong
returns on investment by reducing disease burden and
healthcare costs. Secondary prevention focuses on identifying
skin cancer early through routine skin checks, especially in
high-risk populations [22]. Encouraging self-examinations,
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supporting  partner-assisted  checks, and  promoting
physician-led screenings are critical components. Tools like
dermoscopy and total body skin examinations are especially
valuable in detecting suspicious lesions among individuals with
multiple moles or extensive sun damage.

Together, these prevention strategies are vital for curbing
the rising rates of melanoma and NMSC and reducing their
overall impact on public health systems.

Conclusions

Considering the global rise in both melanoma and
non-melanoma skin cancer, it is evident that coordinated and
proactive efforts are urgently needed to manage the growing
public health burden. The steady increase in incidence,
particularly among aging populations and high-risk groups,
underscores the importance of timely intervention.

Improving the accuracy and consistency of cancer
registration especially for non-melanoma skin cancers, which
are often underreported is a critical step toward understanding
the true scope of the issue. Reliable data will enhance the
planning and evaluation of prevention and treatment strategies.

Equally important are comprehensive prevention
programs. These should include effective primary prevention,
such as public education on UV protection and behavioral
change campaigns, and secondary prevention through early
detection efforts, including regular skin screenings and use of
dermoscopy in high-risk individuals.

Ultimately, tackling the skin cancer epidemic requires a
multifaceted approach that integrates public health policy,
clinical practice, and community awareness. Through enhanced
surveillance, education, and early intervention, it is possible to
reduce both the incidence and the long-term impact of skin
cancers on individuals and healthcare systems alike.
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