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IN PARTNERSHIP WITH THE ASSOCIATION OF MILITARY DERMATOLOGISTS

Occupational sun exposure is a well-known risk factor for the devel-
opment of melanoma and nonmelanoma skin cancer (NMSC), espe-
cially among US military personnel who may have inadequate access 
to sun protection, are located in geographic regions with increased 
sun exposure, and work with potential carcinogens. Herein, we 
describe a case of a military service member who developed skin 
cancer at an early age potentially due to occupational sun exposure. 
We also provide a review of the literature to examine the risk factors 
and incidence of melanoma and NMSC in US military personnel and 

veterans, as well as provide recommendations for skin cancer pre-
vention, screening, and intervention in the military population.
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O ccupational sun exposure is a well-known risk 
factor for the development of melanoma and 
nonmelanoma skin cancer (NMSC). In addition 

to sun exposure, US military personnel may face other 
risk factors such as lack of access to adequate sun protec-
tion, work in equatorial latitudes, and increased exposure 
to carcinogens. In one study, fewer than 30% of surveyed 
soldiers reported regular sunscreen use during deploy-
ment and reported the face, neck, and upper extremi-
ties were unprotected at least 70% of the time.1 Skin  
cancer risk factors that are more common in military 
service members include inadequate sunscreen access, 
insufficient sun protection, harsh weather conditions, 
more immediate safety concerns than sun protection, 
and male gender. A higher incidence of melanoma and  
NMSC has been correlated with the more common 
demographics of US veterans such as male sex, older age, 
and White race.2 

Although not uncommon in both civilian and military 
populations, we present the case of a military service 
member who developed skin cancer at an early age 
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PRACTICE POINTS
•  Skin cancer is more prevalent among military person-

nel and veterans, especially those in the US Air Force.
Frequent and/or prolonged sun exposure and lack of
sun protection may be key factors.

•  Future research should compare the prevalence of
skin cancer in nonpilot military populations to the
general US population; explore racial and ethnic dif-
ferences by military branch and their influence on skin
cancers; analyze each branch’s sun-protective mea-
sures, uniform wear and personal protective equip-
ment standards, duty assignment locations, and the
hours the military members are asked to work outside
with direct sunlight exposure; and explore the effects
of appropriate military skin cancer intervention and
screening programs.
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potentially due to occupational sun exposure. We also pro-
vide a review of the literature to examine the risk factors  
and incidence of melanoma and NMSC in US military 
personnel and veterans and provide recommendations 
for skin cancer prevention, screening, and intervention in 
the military population.

Case Report
A 37-year-old White active-duty male service member 
in the US Navy (USN) presented with a nonhealing 
lesion on the nose of 2 years’ duration that had been 
gradually growing and bleeding for several weeks. He 
participated in several sea deployments while onboard 
a naval destroyer over his 10-year military career. He 
did not routinely use sunscreen during his deployments.  
His personal and family medical history lacked risk fac-
tors for skin cancer other than his skin tone and frequent 
sun exposure. 

Physical examination revealed a 1-cm ulcerated 
plaque with rolled borders and prominent telangiectases 
on the mid nasal dorsum. A shave biopsy was performed 
to confirm the diagnosis of nodular basal cell carcinoma 
(BCC). The patient underwent Mohs micrographic sur-
gery, which required repair with an advancement flap. He 
currently continues his active-duty service and is prepar-
ing for his next overseas deployment.

Literature Review
We conducted a review of PubMed articles indexed for 
MEDLINE using the search terms skin cancer, melanoma, 
nonmelanoma skin cancer, basal cell carcinoma, squamous 
cell carcinoma, keratoacanthoma, Merkel cell carcinoma,  
dermatofibrosarcoma protuberans, or sebaceous carcinoma 
along with military, Army, Navy, Air Force, or veterans. 
Studies from January 1984 to April 2020 were included 
in our qualitative review. All articles were reviewed, 
and those that did not examine skin cancer and the 
military population in the United States were excluded. 
Relevant data, such as results of skin cancer incidence or  
risk factors or insights about developing skin cancer 
in this affected population, were extracted from the  
selected publications. 

Several studies showed overall increased age-adjusted 
incidence rates of melanoma and NMSC among military 
service personnel compared to age-matched controls 
in the general population.2 A survey of draft-age men 
during World War II found a slightly higher percentage 
of respondents with history of melanoma compared to 
the control group (83% [74/89] vs 76% [49/65]). Of those 
who had a history of melanoma, 34% (30/89) served 
in the tropics compared to 6% (4/65) in the control 
group.3 A tumor registry review found the age-adjusted 
melanoma incidence rates per 100,000 person-years for  
White individuals in the military vs the general popula-
tion was 33.6 vs 27.5 among those aged 45 to 49 years, 
49.8 vs 32.2 among those aged 50 to 54 years, and 178.5 vs 
39.2 among those aged 55 to 59 years.4 Among published 

literature reviews, members of the US Air Force (USAF) 
had the highest rates of melanoma compared to other 
military branches, with an incidence rate of 7.6 vs 6.3 
among USAF males vs Army males and 9.0 vs 5.5 among 
USAF females vs Army females.4 These findings were 
further supported by another study showing a higher 
incidence rate of melanoma in USAF members com-
pared to Army personnel (17.8 vs 9.5) and a 62% greater 
melanoma incidence in active-duty military personnel 
compared to the general population when adjusted for 
age, race, sex, and year of diagnosis.5 Additionally, a 
meta-analysis reported a standardized incidence ratio 
of 1.4 (95% CI, 1.1-1.9) for malignant melanoma and  
1.8 (95% CI, 1.3-2.8) for NMSC among military pilots 
compared to the general population.6 It is important 
to note that these data are limited to published peer-
reviewed studies within PubMed and may not reflect the 
true skin cancer incidence.

More comprehensive studies are needed to compare 
NMSC incidence rates in nonpilot military populations 
compared to the general population. From 2005 to 2014, 
the average annual NMSC incidence rate in the USAF 
was 64.4 per 100,000 person-years, with the highest rate 
at 97.4 per 100,000 person-years in 2007.7 However, this 
study did not directly compare military service members 
to the general population. Service in tropical environ-
ments among World War II veterans was associated with 
an increased risk for NMSC. Sixty-six percent of patients 
with BCC (n=197) and 68% with squamous cell carci-
noma (SCC)(n=41) were stationed in the Pacific, despite 
the number and demographics of soldiers deployed to the 
Pacific and Europe being approximately equal.8 During a 
6-month period in 2008, a Combat Dermatology Clinic 
in Iraq showed 5% (n=129) of visits were for treatment 
of actinic keratoses (AKs), while 8% of visits (n=205) 
were related to skin cancer, including BCC, SCC, mycosis 
fungoides, and melanoma.9 Overall, these studies confirm 
a higher rate of melanoma in military service members 
vs the general population and indicate USAF members 
may be at the greatest risk for developing melanoma 
and NMSC among the service branches. Further studies 
are needed to elucidate why this might be the case and 
should concentrate on demographics, service locations, 
uniform wear and personal protective equipment stan-
dards, and use of sun-protective measures across each 
service branch. 

Our search yielded no aggregate studies to determine 
if there is an increased rate of other types of skin cancer 
in military service members such as Merkel cell carci-
noma, dermatofibrosarcoma protuberans, and microcystic 
adnexal carcinoma (MAC). Gerall et al10 described a case 
of MAC in a 43-year-old USAF U-2 pilot with a 15-year 
history of a slow-growing soft-tissue nodule on the 
cheek. The patient’s young age differed from the typical 
age of MAC occurrence (ie, 60–70 years), which led to the 
possibility that his profession contributed to the develop-
ment of MAC and the relatively young age of onset.10
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Etiology of Disease
The results of our literature review indicated that skin 
cancers are more prevalent among active-duty military 
personnel and veterans than in the general population; 
they also suggest that frequent sun exposure and lack of 
sun protection may be key etiologic factors. In 2015, only 
23% of veterans (n=49) reported receiving skin cancer 
awareness education from the US Military.1 Among sol-
diers returning from Iraq and Afghanistan (n=212), only 
13% reported routine sunscreen use, and less than 30% 
reported having routine access to sunscreen while work-
ing more than 4 hours per day in direct sunlight or 75% 
of the day working in direct sunlight. Of these, the major-
ity reported sustaining at least 1 sunburn, while 43% 
had at least 2 sunburns and 20% reported a history of a 
blistering sunburn during deployment.1 The intermittent 
exposure hypothesis—defined as the theory that intense 
periods of exposure to UV radiation increase the risk for 
melanoma more than chronic cumulative UV radiation 
exposure—may explain how occupational exposure in 
the military may lead to increased skin cancer incidence. 
Individuals exposed to brief periods of intense, inconsis-
tent, or unpredictable UV radiation may lack protective 
adaptive mechanisms compared to those who are chroni-
cally exposed.2 

Exposure to UV radiation at higher altitudes (with 
corresponding higher UV energy) and altered sleep-wake 
cycles (with resulting altered immune defenses) may con-
tribute to higher rates of melanoma and NMSC among 
USAF pilots.11 During a 57-minute flight at 30,000-ft 
altitude, a pilot is exposed to a UVA dose equivalent to  
20 minutes inside a tanning booth.12 Although UVB 
transmission through plastic and glass windshields was 
reported to be less than 1%, UVA transmission ranged 
from 0.4% to 53.5%. The UVA dose for a pilot flying a 
light aircraft in Las Vegas, Nevada, was reported to be 
127 μW/cm2 at ground level vs 242 μW/cm2 at a 30,000-ft  
altitude.12 Therefore, cosmic radiation exposure for mili-
tary pilots is higher than for commercial pilots, as they 
fly at higher altitudes. U-2 pilots are exposed to 20 times 
the cosmic radiation dose at sea level and 10 times the 
exposure of commercial pilots.10 

It currently is unknown why service in the USAF would 
increase skin cancer risk compared to service in other 
branches; however, there are some differences between 
military branches that require further research, including 
ethnic demographics, uniform wear and personal protec-
tive equipment standards, duty assignment locations, 
and the hours the military members are asked to work 
outside with direct sunlight exposure for each branch of 
service. Environmental exposures may differ based on the 
military branch gear requirements; for example, when on 
the flight line or flight deck, USN aircrews are required to 
wear cranials (helmets), eyewear (visor or goggles), and 
long-sleeved shirts. When at sea, USN flight crews wear 
gloves, headgear, goggles, pants, and long-sleeved shirts 
to identify their duty onboard. All of these measures offer 

good sun protection and are carried over to the land-
based flight lines in the USN and Marine Corps. Neither 
the Army nor the USAF commonly utilize these practices. 
Conversely, the USAF does not allow flight line workers 
including fuelers, maintainers, and aircrew to wear cover-
alls due to the risk of being blown off, becoming foreign 
object debris, and being sucked into jet engines. However, 
in-flight protective gear such as goggles, gloves, and cov-
eralls are worn.12 Perhaps the USAF may attract, recruit, 
or commission people with inherently more risk for skin 
cancer (eg, White individuals). How racial and ethnic fac-
tors may affect skin cancer incidence in military branches 
is an area for future research efforts.

Recommendations
Given the considerable increase in risk factors, efforts 
are needed to reduce the disparity in skin cancer rates 
between US military personnel and their civilian coun-
terparts through appropriate prevention, screening, and 
intervention programs. 

Prevention—In wartime settings as well as in train-
ing and other peacetime activities, active-duty military 
members cannot avoid harmful midday sun exposure. 
Additionally, application and reapplication of sunscreen 
can be challenging. Sunscreen, broad-spectrum lip balm, 
and wide-brimmed “boonie” hats can be ordered by 
supply personnel.13 We recommend that a standard 
sunscreen supply be available to all active-duty military 
service members. The long-sleeved, tightly woven fabric 
of military uniforms also can provide protection from the 
sun but can be difficult to tolerate for extended periods 
of time in warm climates. Breathable, lightweight, sun-
protective clothing is commercially available and could be 
incorporated into military uniforms. 

All service members should be educated about skin 
cancer risks while addressing common myths and inaccu-
racies. Fifty percent (n=50) of surveyed veterans thought 
discussions of skin cancer prevention and safety during 
basic training could help prevent skin cancer in service 
members.14 Suggestions from respondents included edu-
cation about sun exposure consequences, use of graphic 
images of skin cancer in teaching, providing protective 
clothing and sunscreen to active-duty military service 
members, and discussion about sun protection with phy-
sicians during annual physicals. When veterans with a 
history of skin cancer were surveyed about their personal 
risk for skin cancer, most believed they were at little risk 
(average perceived risk response score, 2.2 out of 5 [1=no 
risk; 5=high risk]).14 The majority explained that they did 
not seek sun protection after warnings of skin cancer risk 
because they did not think skin cancer would happen 
to them,14 though the incidence of NMSC in the United 
States at the time of these surveys was estimated to be  
3.5 million per year.14,15 Another study found that only 13% 
of veterans knew the back is the most common site of mel-
anoma in men.1 The Army Public Health Center has infor-
mational fact sheets available online or in dermatologists’ 
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offices that detail correct sunscreen application techniques 
and how to reduce sun exposure.16,17 However, military 
service members reported that they prefer physicians 
to communicate with them directly about skin cancer 
risks vs reading brochures in physician offices or gaining 
information from television, radio, military training, or the 
Internet (4.4 out 5 rating for communication methods of 
risks associated with skin cancer [1=ineffective; 5=very 
effective]).14 However, only 27% of nondermatologist 
physicians counseled or screened their patients on skin 
cancer or sunscreen yearly, 49% even less frequently, with 
24% never counseling or screening at all. Because not all 
service members may be able to regularly see a dermatolo-
gist, efforts should be focused on increasing primary care 
physician awareness on counseling and screening.18

Early Detection—Military service members should 
be educated on how to perform skin self-examinations 
to alert their providers earlier to concerning lesions. 
The American Academy of Dermatology publishes info-
graphics regarding the ABCDEs of melanoma and how 
to perform skin self-examinations.19,20 Although the US 
Preventive Services Task Force concluded there was insuf-
ficient evidence to recommend skin self-examination 
for all adults, the increased risk that military service 
members and veterans have requires further studies to 
examine the utility of self-screening in this population.20 
Given the evidence of a higher incidence of melanoma in 
military service members vs the general population after  
45 years of age,4 we recommend starting yearly in-person 
screenings performed by primary care physicians or der-
matologists at this age. Ensuring every service member  
has routine in-office skin examinations can be difficult 
given the limited number of active-duty military derma-
tologists. Civilian dermatologists also could be helpful in 
this respect.

Teleconsultation, teledermoscopy, or store-and- 
forward imaging services for concerning lesions could be 
utilized when in-person consultations with a dermatolo-
gist are not feasible or cannot be performed in a timely 
manner. From 2004 to 2012, 40% of 10,817 teleconsulta-
tions were dermatology consultations from deployed 
or remote environments.21 Teleconsultation can be per-
formed via email through the global military teleconsulta-
tion portal.22 These methods can lead to earlier detection 
of skin cancer rather than delaying evaluation for an in-
person consultation.23 

Intervention—High-risk patients who have been diag-
nosed with NMSC or many AKs should consider oral, 
procedural, or topical chemoprevention to reduce the 
risk for additional skin cancers as both primary and 
secondary prevention. In a double-blind, randomized, 
controlled trial of 386 individuals with a history of 2 or 
more NMSCs, participants were randomly assigned to 
receive either 500 mg of nicotinamide twice daily or pla-
cebo for 12 months. Compared to the placebo group, the 
nicotinamide group had a 23% lower rate of new NMSCs 
and an 11% lower rate of new AKs at 12 months.24 The 

use of acitretin also has been studied in transplant recipi-
ents for the chemoprevention of NMSC. In a double-
blind, randomized, controlled trial of renal transplant 
recipients with more than 10 AKs randomized to receive 
either 30 mg/d of acitretin or placebo for 6 months, 11% 
of the acitretin group reported a new NMSC compared 
to 47% in the placebo group.25 An open-label study of  
27 renal transplant recipients treated with methyl- 
esterified aminolevulinic acid–photodynamic therapy 
and red light demonstrated an increased mean time to 
occurrence of an AK, SCC, BCC, keratoacanthoma, or 
wart from 6.8 months in untreated areas compared to  
9.6 months in treated areas.25 In active-duty locations 
where access to red and blue light sources is unavailable, 
the use of daylight photodynamic therapy can be consid-
ered, as it does not require any special equipment. Topical 
treatments such as 5-fluorouracil and imiquimod can be 
used for treatment and chemoprevention of NMSC. In a 
follow-up study from the Veterans Affairs Keratinocyte 
Carcinoma Chemoprevention Trial, patients who applied 
5-fluorouracil cream 5% twice daily to the face and ears 
for 4 weeks had a 75% risk reduction in developing SCC 
requiring surgery compared to the control group for the 
first year after treatment.26,27 

Final Thoughts
Focusing on the efforts we propose can help the US 
Military expand their prevention, screening, and interven-
tion programs for skin cancer in service members. Further 
research can then be performed to determine which pro-
grams have the greatest impact on rates of skin cancer 
among military and veteran personnel. Given these higher 
incidences and risk of exposure for skin cancer among 
service members, the various services may consider man-
dating sunscreen use as part of the uniform to prevent skin 
cancer. To maximize effectiveness, these efforts to prevent 
the development of skin cancer among military and vet-
eran personnel should be adopted nationally.
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