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PRACTICE POINTS

. An increased risk for melanoma and keratinocyte
carcinomas has been identified in those who have
served in the US Military.

. UV radiation exposure, low utilization of sun-
protective strategies, and low overall education
regarding the risks of UV exposure appear to be the
primary contributors to increased risks of skin can-
cer in this population.

- Improving education for military servicemembers
on the risks of UV exposure, increasing utilization
of sun-protective clothing, and improving access
and utilization of sunscreen are viable options to
decrease the risk for cutaneous malignanecies in
US Military servicemembers.

There is an increased risk for.melanomas, and keratinocyte can-
cers in those who have served on active duty in the US Military.
We believe that an increased,exposure to UV radiation, minimal
sun-protective strategies, anda paucity of education regarding the
risks of UV exposure are primarily responsible for the increased
prevalence of skin cancer<in this population. Although mitigating
these risks is important, it cannot come at the expense of combat
effectiveness and military mission readiness. This review proposes
education of individual military servicemembers regarding skin can-
cer prevention and identification, increasing the utilization of sun-
protective clothing, and promoting the increased use of sunscreen
as measures to decrease the overall risk of cutaneous malignancies
in US Military servicemembers.
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here are numerous: intrinsic risks that military

servicemembers face, such as the dangers of com-

bat, handling firearms, operating ships and heavy
machinery, undersea diving, and aircraft operations.
Multiple studies also have identified an increased risk for
melanomas and keratinocyte cancers in those who have
seryed on active duty.

Epidemiology

Differences in demographics are important to con-
sider given the differences among races in the risks of
skin cancers. Important racial demographic differ-
ences exist between the US Military and the general
US population. Racial demographic differences also
exist among the various military branches themselves.
The US population is 61.0% White, 20.7% racial minori-
ties (defined as Black or African American, Asian,
American Indian or Alaska native, Native Hawaiian or
other Pacific Islander, multiracial, or unknown), and
18.3% Hispanic or Latino (Hispanic or Latino was not
listed as a component of racial minorities)." According
to 2018 data, the US Military population is 52.9%
White, 31.0% racial minorities, and 16.1% Hispanic or
Latino.? The percentage of White military members was
highest in the US Marine Corps (58.4%) and lowest in
the US Navy (46.5%). The percentage of racial minori-
ties was highest in the US Navy (38.0%) and lowest
in the US Marine Corps (20.0%).* The percentage of
Hispanic and Latino military members was highest in the
US Marine Corps (21.6%) and lowest in the US Air
Force (14.5%).?
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Melanoma in Military Members

It is estimated that the annual incidence rate of mela-
noma in the United States is 27 per 100,000 individuals
for non-Hispanic Whites, 5 per 100,000 for Hispanics,
and 1 per 100,000 for Black individuals and Asians/Pacific
Islanders.® Three studies have reviewed melanoma inci-
dence in relation to service in the US Military.

A 2011 retrospective tumor registries study of US
veterans aged 45 years or older demonstrated increased
incidences of melanoma compared with the general
population.* With age, the melanoma incidence per
100,000 person-years increased in White veterans com-
pared to their civilian counterparts (aged 45 to 49 years,
33.62 vs 27.49; aged 50 to 54 years, 49.76 vs 32.18;
aged 55 to 59 years, 178.48 vs 39.17).* An increased
melanoma incidence of 62% also was seen in active-
duty servicemembers aged 18 to 56 years compared to
their age-matched civilian peers in a 2014 retrospective
cohort study.’

Melanoma rates also vary depending on military
service branch. Across 3 separate studies, service in the
US Air Force was associated with the highest risk for
melanoma development. A surveillance report of can-
cer incidence in active-duty US Armed Forces person-
nel between 2000 and 2011 conducted by the Defense
Medical Surveillance System showed an incidence
rate (per 100,000 person-years) for melanoma of
10.5 in all services, and a rate of 15.5 in the US Air Force
vs 8.6 in the US Army, further highlighting the disparity.
between the services.® The 2014 study also demonstrated
a melanoma incidence rate of 17.80 in active-duty US
Air Force personnel compared to 9.53win active-duty
US Army personnel.” Among US Air/ Force active-duty
personnel, one study showed a<melanoma incidence
rate (per 100,000 person-years)0f 7.59 for men and 8.98
for women compared to 6.25.and 5.46, respectively, in US
Army soldiers.*

Keratinocyte Cancers inMilitary Members
Although less well studied than melanoma, keratinocyte-
derived skin cancers.represent a major source of disease
burden both during and after active-duty service. In
a retrospective chart review of dermatology patients
seen at the 86th Combat Support Hospital at Ibn Sina
Hospital in Baghdad, Iraq, during a 6-month period in
2008, 8% of 2696 total visits were identified to be due to
skin cancer, with the overwhelming majority being for
keratinocyte cancers.” A 1993 retrospective chart review
of World War II veterans referred for Mohs micrographic
surgery showed a considerably higher incidence in those
who served in the Pacific Theater compared to those who
served in the European Theater. Despite having approxi-
mately equal characteristics—age, skin type, and cumula-
tive time spent outdoors—between the 2 groups, military
servicemembers deployed to the Pacific represented 66%
of the patients with basal cell carcinoma and 68% of the
patients with squamous cell carcinoma.®
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Contributing Factors

There are many factors related to military service that
are likely to contribute to the increased risk for skin can-
cer. Based on a review of the literature, we have found
an increased exposure to UV radiation, low utilization
of sun-protective strategies, and low overall education
regarding the risks for UV exposure to be the primary
contributors to increased risks for skin cancer.

UV exposure is the primary mitigatable risk factor for
developing melanoma and keratinocyte cancers.”'’ In
a 2015 study of 212 military servicemembers returning
from deployments in Iraq and Afghanistan, 77% reported
spending more than 4 hours per day working directly in
the bright sun, with 64% spending more than 75% of the
average day in the bright sun."“A:1984 study of World
War II veterans diagnosed with melanoma also showed
that 34% of those with melanoma had prior deployments
to the tropics comparedito 6% in age-matched controls.

Even in those not ‘deployed to overseas locations,
military work still frequently involves prolonged sun
exposure. In a 2015 cross-sectional study of US Air
Force maintenance squadrons at Travis Air Force Base
in Fairfield, California (N=356), 67% of those surveyed
reported having careers that frequently involved direct
sunexposure.”® This occupational sun exposure may be
worsened by increased UV exposure during recreational
activities, as active-duty military servicemembers may
reasonably be expected to engage in more outdoor exer-
cise and leisure activities than their civilian counterparts.

Other occupation-specific risk factors also may affect
skin cancer rates in certain populations. In a study of
aircraft personnel that included male military and civilian
pilots, a meta-standardized incidence ratio for melanoma
of 3.42 was identified compared to controls not involved
in aircraft work." Theories to explain this increased
incidence of melanoma include increased exposure to
ionizing radiation at high altitudes, exposure to aviation-
related chemicals, and alterations in circadian rhythm."*!°

This increased sun exposure is compounded by the
overall low rates of sun protection among military mem-
bers. Of those returning from Iraq and Afghanistan in the
2015 study, less than 30% of servicemembers reported
routine access to sunscreen, and only 13% stated that
they routinely applied sunscreen when exposed to the
sun. Of this same group, only 23% endorsed that the mili-
tary made them very aware of their risk for skin cancer.™
The low rates of sunscreen usage by those deployed to
an active combat zone may partially be explained by the
assumption that those individuals placed more emphasis
on the acute dangers of combat rather than the perceived
future dangers of skin cancer. A decreased availability of
sunscreen for deployed military servicemembers, particu-
larly those located at small austere bases where supplies
are likely to be limited, likely makes the use of sunscreen
even more difficult.

However, even within the continental United States,
active-duty military servicemembers still exhibit low rates
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of sunscreen usage. In the 2015 study of US Air Force per-
sonnel in maintenance squadrons in California, less than
11% of those surveyed reported using sunscreen most of
the time despite high rates of outdoor work."

Another factor likely contributing to increased sun
exposure and decreased sun-protection practices is the
so-called invincibility complex, which is a common set of
egocentric beliefs that leads to a perception that an indi-
vidual is not likely to suffer the consequences of engag-
ing in risky behaviors. Despite knowledge of the dangers
associated with risky activity, individuals with an invin-
cibility complex are more likely to view potential conse-
quences as relevant only to others, not to themselves.'®
A study of adolescent smokers in the Netherlands exam-
ined why subjects continue to smoke, despite knowledge
of the potentially deadly consequences of smoking. Three
common rationalizing beliefs were found: trivialization of
the immediate consequences, that their smoking is only
temporary and they have time in the future to stop, and
that they have control over how much they smoke and
can prevent fatal consequences with moderation.” Such
an invincibility complex is thought to directly run counter
to the efforts of public health and educational campaigns.
This belief set is thought to at least partially explain why
adolescents in Australia are the most knowledgeable
age cohort regarding the dangers of UV exposure but
the least likely to engage in skin-protective measures.'®
This inflated sense of invincibility may be leading active-
duty military servicemembers to engage in unhealthy
sun-exposure practices regardless of knowledge of the
associated risks.

Members of the military may be uniquely susceptible
to this invincibility complex. Growing<evidence sug-
gests that exposure to life-threateningeircumstances
may lead to long-lasting alterations in threat assess-
ment.”? A 2008 study of Iraq veterans returning from
deployment found that direct exposure to violent combat
and human trauma was associated with an increased
perceived degree of.invineibility and a higher propen-
sity to engage in' risky.behaviors after returning from
deployment.” Additionally, it has been speculated that
individuals with a higher degree of perceived invinci-
bility may be more likely to pursue military service, as
a higher degree of self-confidence in the face of the
often dangerous circumstances of military operations
may be advantageous.?

In addition to scarce use of sun-protective strategies,
military servicemembers also tend to lack awareness
of the potential short-term and long-term harm from
UV radiation. In a 2016 study of veterans undergoing
treatment for skin cancer, patients reported inadequate
education about skin cancer risks and strategies to
decrease their chances of developing it Sunscreen is
less frequently used in males, specifically those aged 18 to
30 years; this demographic makes up 55.7% of the active-
duty population.>? Low income also has been associated
with decreased sunscreen use; junior enlisted military
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servicemembers (ranks E1-E4) make up 43.8% of the
military’s ranks and make less than the average annual
American household income.??2

Prevention and Risk-Mitigation Strategies
Although many of the risk factors in the US Military
promoting skin cancer are intrinsic to the occupation,
certain steps could help minimize servicemembers’ risks.
To be effective, any attempt to decrease the risk for skin
cancer in the US Military must take into consideration the
environment in which the military operates. To complete
their mission, military personnel often are required to
operate for extended periods outdoors in areas of high
UV exposure, such as the deserts of Iraq or the mountains
of Afghanistan. Outdoor work at times of peak sunlight
often is required for successful mission completion, thus
it would be ineffective to simply give blanket advice to
avoid sun exposure.

Another important factor is the impact that official
policy plays in shaping the daily actions of individual mil-
itary servicemembers.In a hierarchical organization such
as the US‘Military, unit commanders have substantial
authority.over the behaviors of their subordinates. Thus,
strategies to mitigate skin cancer risks should be aimed at
thedndividual servicemembers and unit commanders and
at a policy level. Ultimately, a 3-pronged approach built
on education, access to sun-protective gear, and increased
availability to sunscreen is recommended.

Education—The foundation for any skin cancer pre-
vention strategies should be built on the education
of individual military servicemembers. The majority of
active-duty members and veterans did not believe the
military did enough to actively educate them on the
risks for developing skin cancer.”® An effective educa-
tional program should focus on prevention and detec-
tion. Prevention programs should explain the role of
UV exposure in the development of skin cancer, the
intrinsic risks of UV exposure associated with outdoor
activities, and strategies that can be implemented to
reduce UV exposure and lifetime risk of skin cancer
development. In a study of German outdoor workers,
displays of support and concern by management regard-
ing UV protection were associated with increases in sun-
protective behaviors among the employees.”

Because patient self-examinations have been shown
to be associated with earlier melanoma diagnosis and a
more superficial depth at diagnosis, detection programs
also should focus on the identification of suspicious
skin lesions, such as by teaching the ABCDEs of mela-
noma.” Among the general population, educational
campaigns have been shown to be effective at reducing
melanoma mortality.”

Access to Sun-Protective Gear—The second aspect of
reducing skin cancer risk should be aiming to protect
military servicemembers from UV exposure. Any preven-
tion strategy must fit within the military’s broader tactical
and strategic framework.
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The use of photoprotective strategies rather than the
outright avoidance of sun exposure should be imple-
mented to minimize the deleterious effects of outdoor
work. The most recent study of the UV-protective proper-
ties of US Military uniforms found all tested uniforms to
have either very good or excellent UV protection, with
UV protection factors (UPFs) ranging from 35 to 50+.%
However, this study was performed in 2002, and the
majority of the uniforms tested are no longer in service.
More up-to-date UPF information for existing military
uniforms is not currently available. Most military com-
mands wear baseball hat-style covers when operating
outdoors, which generally provide good photoprotection
with UPF ratings of 35 to 50 over the protected areas.”
Unfortunately, these types of headgear offer less photopro-
tection than do wide-brimmed hats, which have demon-
strated improved photoprotection, particularly of the neck,
cheeks, ears, and chin.®® A wide-brimmed hat, known as
the boonie hat, was originally proposed for military use
in 1966 to provide protection of servicemembers’ faces
and necks from the intense sun of Vietnam. Currently, the
use of the boonie hat typically is prohibited for units not
engaged in combat or combat-support roles and requires
authorization by the unit-level commander.*' Because of
its perception as”unmilitary appearing”by many unit com-
manders and its restriction of use to combat-related units,
the boonie hat is not consistently used. Increasing the use
of this type of wide-brimmed hat would be an impot-
tant asset in decreasing chronic UV exposure in.military:
servicemembers, particularly on those parts of the body
where skin cancer occurrence is the greatest. Policies
should be aimed at increasing the use ofithe boonie hat,
both through expanding its availability to-troops in non—
combat-related fields and by encouraging unit command-
ers to authorize its use in their units.

Sunscreen Availability—Improving the use of sun-
screen is another impactful strategy that could be under-
taken to decrease thesrisk for skin cancer in military
servicemembers. The. use of/sunscreen is low in both
those deployed oyerseassand those stationed within the
United States. Improving access to sunscreen, particularly
in the deployed setting, also could reduce barriers to use.
Providing sunscreen directly to servicemembers, either
when issuing gear or integrated within Meals Ready to
Eat, could remove both the financial and logistical barri-
ers to sunscreen utilization. Centralized troop-gathering
locations, such as dining facilities, could be utilized both
for the mass distribution of sunscreen and to display
educational material. Unit commanders also could man-
date times for servicemembers to stop work and apply
sunscreen at regularly scheduled intervals.

The composition and delivery vehicle of sunscreen
may have an impact on its efficacy and ease of use in the
field. The American Academy of Dermatology (AAD) rec-
ommends using sunscreen that is broad spectrum, sun
protection factor (SPF) 30 or greater, and water resistant.*
However, the AAD does not make a recommendation of
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whether to use a physical sunscreen (such as titanium diox-
ide) or a chemical sunscreen. If applied in equal amounts,
a chemical sunscreen and a physical sunscreen with an
equal SPF should offer the same UV protection. However,
a study in the British Journal of Dermatology showed that
subjects applied only two-thirds the quantity of physical
sunscreen compared to those applying chemical sunscreen,
achieving approximately only one-half the SPF as provided
by the chemical sunscreen.* Because sunscreen is only
effective when it is used, consideration should be given to
the preferences of the military population when selecting
sunscreens. A review of consumer preferences of sunscreen
qualities showed that sunscreens that were nongreasy
and did not leave a residue were given the most favorable
rankings.® In recent years, sunscreen sprays have become
increasingly popular. When adequately applied, sprays have
been shown to be equally effective as sunscreen lotions.*
However, although recommendations have been issued by
both the AAD and the US Food and Drug Administration
on the application of sufiscreen lotion to adequately cover
exposed skin, no such recommendations have been given
for sunscreen sprays.”® Some safety concerns also remain
regarding.the flammability of aerosol sunscreens, which
could be exacerbated in a combat situation.”

However, there are some obvious downsides to sun-
screen use. During certain operational tasks, particularly
in combat settings, it may not be feasible or even safe to
stop working to apply sunscreen at the 2-hour intervals
required for effective UV protection.®® Water exposure or
large amounts of perspiration also would cause sunscreen
to lose effectiveness earlier than expected. Logistically, it
may be challenging to regularly supply sunscreen to small
austere bases in remote locations.

Final Thoughts

The men and women of our armed forces already under-
take great risk in the defense of our country. It should be
ensured that their risk for developing skin cancer is made
as low as possible, while still allowing them to successfully
accomplish their mission. Multiple studies have shown
servicemembers to be at an increased risk for skin can-
cer, particularly melanoma. We believe the primary factor
behind this increased risk is occupational UV exposure,
which is compounded by the suboptimal use of sun-
protective strategies. By educating our servicemembers
about their risk for skin cancer and promoting increased
UV protection, we can effectively reduce the burden of skin
cancer on our active-duty servicemembers and veterans.
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