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PRACTICE POINTS

. Study data showed an overall decreasing prevalence
of skin cancer in the Military Health System
(MHS) from 2019 to 2021, possibly attributable
to underdiagnosis resulting from the COVID-19
pandemic. Providers should be mindful of this trend
when screening patients who have experienced
interruptions in care.

. An overall increased prevalence of skin cancer was
noted in the military beneficiary population compared
with publicly available civilian data—and thus this
diagnosis should be given special consideration
within this population.

This retrospective observational study investigates skin cancer
prevalence and care patterns within the Military Health System (MHS)
from 2017 to 2022. Utilizing the MHS Management Analysis and
Reporting Tool (most commonly called M2), we analyzed more than
5 million patient encounters and documented skin cancer prevalence
in the MHS beneficiary population utilizing available demographic
data. Notable findings included an increased prevalence of skin can-
cer in the military population compared with the civilian population,
a substantial decline in direct care (DC) visits at military treatment
facilities compared with civilian purchased care (PC) visits, and a
decreased total number of visits during COVID-19 restrictions.

he Military Health System (MHS) is a worldwide

health care delivery system that serves 9.6 million

beneficiaries, including military service members,
retirees, and their families.! Its mission is 2-fold: provide
a medically ready force, and provide a medical benefit in
keeping with the service and sacrifice of active-duty per-
sonnel, military retirees, and their families. For fiscal year
(FY) 2022, active-duty service members and their families
comprised 16.7% and 19.9% of beneficiaries, respectively,
while retired service members and their families com-
prised 27% and 32% of beneficiaries, respectively.

The MHS operates under the authority of the
Department of Defense (DoD) and is supported by an
annual budget of approximately $50 billion.! Health
care provision within the MHS is managed by TRICARE
regional networks.” Within these networks, MHS benefi-
ciaries may receive health care in 2 categories: direct care
(DC) and purchased care (PC). Direct care is rendered in
military treatment facilities by military or civilian provid-
ers contracted by the DoD, and PC is administered by
civilian providers at civilian health care facilities within
the TRICARE network, which is comprised of individual
providers, clinics, and hospitals that have agreed to accept
TRICARE beneficiaries.! Purchased care is fee-for-service
and paid for by the MHS. Of note, the MHS differs
from the Veterans Affairs health care system in that the
MHS through DC and PC sees only active-duty service
members, active-duty dependents, retirees, and retirees’
dependents (primarily spouses), whereas Veterans Affairs
sees only veterans (not necessarily retirees) discharged
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from military service with compensable medical condi-
tions or disabilities.

Skin cancer presents a notable concern for the
US Military, as the risk for skin cancer is thought to be
higher than in the general population.** This elevated
risk is attributed to numerous factors inherent to active-
duty service, including time spent in tropical environ-
ments, increased exposure to UV radiation, time spent
at high altitudes, and decreased rates of sun-protective
behaviors.® Although numerous studies have explored
the mechanisms that contribute to service members’
increased skin cancer risk, there are few (if any) that dis-
cuss the burden of skin cancer on the MHS and where
its beneficiaries receive their skin cancer care. This study
evaluated the burden of skin cancer within the MHS, as
demonstrated by the period prevalence of skin cancer
among its beneficiaries and the number and distribution
of patient visits for skin cancer across both DC and PC
from 2017 to 2022.

Methods

Data Collection—This retrospective observational study
was designed to describe trends in outpatient visits with
a skin cancer diagnosis and annual prevalence of skin
cancer types in the MHS. Data are from all MHS benefi-
ciaries who were eligible or enrolled in the analysis year.
Our data source was the MHS Management Analysis and
Reporting Tool (most commonly called M2), a query tool
that contains the current and most recent 5 full FYs of
Defense Health Agency corporate health care data includ-
ing aggregated FY and calendar-year counts of MHS ben-
eficiaries from 2017 to 2022 using encounter and claims
data tables from both DC and PC. Data in M2 are coded
using a pseudo-person identification number, and queries
performed for this study were limited to de-identified visit
and patient counts.

Skin cancer diagnoses were defined by relevant
International Classification of Diseases, Tenth Revision,
Clinical Modification (ICD-10-CM) codes recorded from
outpatient visits in DC and PC. The M2 database was
queried to find aggregate counts of visits and unique
MHS beneficiaries with one or more diagnoses of a skin
cancer type of interest (defined by relevant ICD-10-CM
code) over the study period stratified by year and by
patient demographic characteristics. Skin cancer types
by ICD-10-CM code group included basal cell carcinoma
(BCC), squamous cell carcinoma (SCC), malignant mela-
noma (MM), and other (including Merkel cell carcinoma
and sebaceous carcinoma). Demographic strata included
age, sex, military status (active duty, dependents of active
duty, retired, or all others), sponsor military rank, and
sponsor branch (army, air force, marine corps, or navy).
Visit counts included diagnoses from any ICD position
(for encounters that contained multiple ICD codes)
to describe the total volume of care that addressed a
diagnosed skin cancer. Counts of unique patients in
prevalence analyses included relevant diagnoses in the
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primary ICD position only to increase the specificity of
prevalence estimates.

Data Analysis—Descriptive analyses included the total
number of outpatient visits with a skin cancer diagnosis
in DC and PC over the study period, with percentages of
total visits by year and by demographic strata. Separate
analyses estimated annual prevalences of skin cancer
types in the MHS by study year and within 2022 by
demographic strata. Numerators in prevalence analy-
ses were defined as the number of unique individuals
with one or more relevant ICD codes in the analysis
year. Denominators were defined as the total number
of MHS beneficiaries in the analysis year and result-
ing period prevalences reported. Observed prevalences
were qualitatively described, and trends were compared
with prevalences in nonmilitary populations reported in
the literature.

Ethics—This study was conducted as part of a study
using secondary analyses of de-identified data from the
M2 database. The study was reviewed and approved by
the Walter Reed National Military Medical Center institu-
tional review board.

Results

Encounter data were analyzed from a total of 5,374,348
visits between DC and PC over the study period for each
cancer type of interest. Figures 1 and 2 show temporal
trends in DC visits compared with PC visits in each ben-
eficiary category. The percentage of total DC visits subse-
quently declined each year throughout the study period,
with percentage decreases from 2017 to 2022 of 1.45% or
8200 fewer visits for MM, 3.41% or 7280 fewer visits for
BCC, and 2.26% or 3673 fewer visits for SCC.

When stratified by beneficiary category, this trend
remained consistent among dependents and retirees,
with the most notable annual percentage decrease from
2019 to 2020. A higher proportion of younger adults and
active-duty beneficiaries was seen in DC relative to PC,
in which most visits were among retirees and others
(primarily dependents of retirees, survivors, and Guard/
Reserve on active duty, as well as inactive Guard/Reserve).
No linear trends over time were apparent for active duty
in DC and for dependents and retirees in PC. eTable 1
summarizes the demographic characteristics of MHS
beneficiaries being seen in DC and PC over the study
period for each cancer type of interest.

The Table shows the period prevalence of skin cancer
diagnoses within the MHS beneficiary population from
2017 to 2022. These data were further analyzed by MM,
BCC, and SCC (eTable 2) and demographics of interest
for the year 2022. By beneficiary category, the period
prevalence of MM was 0.08% in active duty, 0.06% in
dependents, 0.48% in others, and 1.10% in retirees; the
period prevalence of BCC was 0.12% in active duty, 0.07%
in dependents, 0.91% in others, and 2.50% in retirees;
and the period prevalence of SCC was 0.02% in active
duty, 0.01% in dependents, 0.63% in others, and 1.87%
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FIGURE 1. Temporal trends in direct care visits from 2017 to 2022 for selected skin cancer diagnoses by beneficiary category. Diagnosis was
defined by the presence of a relevant International Classification of Diseases (ICD) code in any /CD position.
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FIGURE 2. Temporal trends in purchased care visits from 2017 to 2022 for selected skin cancer diagnoses by beneficiary category. Diagnosis
was defined by the presence of a relevant International Classification of Diseases (ICD) code in any ICD position.

in retirees. By sponsor branch, the period prevalence of
MM was 0.35% in the army, 0.62% in the air force, 0.35%
in the marine corps, and 0.65% in the navy; the period
prevalence of BCC was 0.74% in the army, 1.30% in the
air force, 0.74% in the marine corps, and 1.36% in the
navy; and the period prevalence of SCC was 0.52% in the
army, 0.92% in the air force, 0.51% in the marine corps,
and 0.97% in the navy.

Comment

This study aimed to provide insight into the burden of
skin cancer within the MHS beneficiary population and
to identify temporal trends in where these beneficiaries
receive their care. We examined patient encounter data
from more than 9.6 million MHS beneficiaries.

The utilization of ICD codes from patient encounters
to estimate the prevalence of nonmelanoma skin cancer
(NMSC) has demonstrated a high positive predictive
value. In one study, NMSC cases were confirmed in
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96.5% of ICD code-identified patients.” We presented
an extensive collection of epidemiologic data on BCC
and SCC, which posed unique challenges for tracking, as
they are not reported to or monitored by cancer registries
such as the Surveillance, Epidemiology, and End Results
(SEER) Program.®

MHS Compared to the US Population—A study using
the Global Burden of Disease 2019 database revealed
an increasing trend in the incidence and prevalence of
NMSC and melanoma since 1990. The same study found
the period prevalence in 2019 of MM, SCC, and BCC in
the general US population to be 0.13%, 0.31%, and 0.05%,
respectively.” In contrast, among MHS beneficiaries, we
observed a higher prevalence in the same year, with
figures of 0.66% for MM, 0.72% for SCC, and 1.02% for
BCC. According to the SEER database, the period preva-
lence of MM within the general US population in 2020
was 0.4%.% That same year, we identified a higher period
prevalence of MM—0.54 %—within the MHS beneficiary
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Period Prevalence?® of Skin Cancer
Diagnoses® in the MHS (2017-2022)

Period
Year Numerator* Denominator® prevalence, %
2017 211,928 9,376,532 2.26
2018 212,224 9,480,354 2.24
2019 215,626 9,541,799 2.26
2020 193,935 9,699,315 2.02
2021 198,561 9,620,585 2.06
2022 201,401 9,502,749 212

Abbreviations: /ICD, International Classification of Diseases; MHS,
Military Health System

aThe percentage of MHS beneficiaries with skin cancer in the
analysis year.

®Diagnosis defined by the presence of a relevant ICD diagnosis
code in the primary ICD position.

°Number of unique individuals with a skin cancer diagnosis code
in the primary ICD position.

9Total number of MHS beneficiaries in the analysis year.

population. Specifically, within the MHS retiree popula-
tion, the prevalence in 2022 was double that of the general
MHS population, with a rate of 1.10%, underscoring the
importance of skin cancer screening in older, at-risk adult
populations. Prior studies similarly found increased rates
of skin cancer within the military beneficiary population.
Further studies are needed to compare age-adjusted rates
in the MHS vs US population.”!!

COVID-19 Trends—Our data showed an overall
decreasing prevalence of skin cancer in the MHS from
2019 to 2021. We suspect that the apparent decrease in
skin cancer prevalence may be attributed to underdi-
agnosis from COVID-19 pandemic restrictions. During
that time, many dermatology clinics at military treat-
ment facilities underwent temporary closures, and some
dermatologists were sent on nondermatologic utilization
tours. Likewise, a US multi-institutional study described
declining rates of new melanomas from 2020 to 2021,
with an increased proportion of patient presentations
with advanced melanoma, suggesting an underdiagnosis
of melanoma cases during pandemic restrictions. That
study also noted an increased rate of patient-identified
melanomas and a decreased rate of provider-identified
melanomas during that time."? Contributing factors may
include excess hospital demand, increased patient com-
plexity and acute care needs, and long outpatient clinic
backlogs during this time."

Financial Burden—Over our 5-year study period, there
were 5,374,348 patient encounters addressing skin can-
cer, both in DC and PC (Figures 1 and 2; eTable 1). In
2016 to 2018, the average annual cost of treating skin
cancer in the US civilian, noninstitutionalized popula-
tion was $1243 for NMSC (BCC and SCC) and $2430 for
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melanoma.® Using this metric, the estimated total cost of
care rendered in the MHS in 2018 for NMSC and mela-
noma was $202,510,803 and $156,516,300, respectively.

Trends in DC vs PC—In the years examined, we
found a notable decrease in the number of beneficia-
ries receiving treatment for MM, BCC, and SCC in DC.
Simultaneously, there has been an increase in the number
of beneficiaries receiving PC for BCC and SCC, though
this trend was not apparent for MM.

Our data provided interesting insights into the per-
centage of PC compared with DC offered within the
MHS. Importantly, our findings suggested that the major-
ity of skin cancer in active-duty service members is man-
aged with DC within the military treatment facility setting
(61% DC management over the period analyzed). This
finding was true across all years of data analyzed, sug-
gesting that the COVID-19 pandemic did not result in a
quantifiable shift in care of skin cancer within the active-
duty component to outside providers. One of the critical
roles of dermatologists in the MHS is to diagnose and
treat skin cancer, and our study suggested that the cur-
rent global manning and staffing for MHS dermatologists
may not be sufficient to meet the burden of skin cancers
encountered within our active-duty troops, as only 61%
are managed with DC. In particular, service members in
more austere and/or overseas locations may not have
ready access to a dermatologist.

The burden of skin cancer shifts dramatically when
analyzing care of all other populations included in these
data, including dependents of active-duty service mem-
bers, retirees, and the category of “other” (ie, principally
dependents of retirees). Within these populations, the
rate of DC falls to 30%, with 70% of active-duty depen-
dent care being deferred to network. The findings are
even more noticeable for retirees and others within these
2 cohorts in all types of skin cancer analyzed, where DC
only accounted for 5.2% of those skin cancers encoun-
tered and managed across TRICARE-eligible beneficia-
ries. For MM, BCC, and SCC, percentages of DC were
5.4%, 5.8%, and 3.5%, respectively. Although it is inter-
esting to note the lower percentage of SCC managed via
DC, our data did not allow for extrapolation as to why
more SCC cases may be deferred to network. The shift to
PC may align with DoD initiatives to increase the private
sector’s involvement in military medicine and transition
to civilianizing the MHS.™ In the end, the findings are
remarkable, with approximately 95% of skin cancer care
and management provided overall via PC.

These findings differ from previously published data
regarding DC and PC from other specialty areas. Results
from an analysis of DC vs PC for plastic surgery for the
entire MHS from 2016 to 2019 found 83.2% of cases
were deferred to network.”” A similar publication in the
orthopedics literature examined TRICARE claims for
patients who underwent total hip or knee arthroplasties
between 2006 and 2019 and found 84.6% of cases were
referred for PC. Notably, the authors utilized generalized
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linear models for cost analysis and found that DC was
more expensive than PC, though this likely was a result
of higher rates of hospital readmission within DC cases.'
Lastly, an article on the DC vs PC disposition of MHS
patients with breast cancer from 2003 to 2008 found 46 %
of cases managed with DC vs 26.% with PC and 27.8%
receiving a combination. In this case, the authors found a
reduced cost associated with DC vs PC."”

Little additional literature exists regarding the costs of
DC vs PC. An article published in 2016 designed to assess
costs of DC vs PC showed that almost all military treat-
ment facilities have higher costs than their private sector
counterparts, with a few exceptions.'® This does not assess
the costs of specific procedures, however, and only the
overall cost to maintain a treatment facility. Importantly,
this study was based on data from FY 2014 and has not
been updated to reflect complex changes within the MHS
system and the private health care system. Indeed, a
US Government Accountability Office FY 2023 study
highlighted staffing and efficiency issues within this
transition to civilian medicine; subsequently, the 2024
President’s Budget suspended all planned clinical medi-
cal military end strength divestitures, underscoring the
potential ineffectiveness of a civilianized MHS at meet-
ing the health care needs of its beneficiaries.’”® Future
research on a national scale will be necessary to see if
there is a reversal of this trend to PC and if doing so has
any impact on access to DC for active-duty troops or
active-duty dependents.

In addition to PC vs DC trends, we also can get a
sense of the impact of the COVID pandemic restrictions
on access to DC vs PC by assessing the change in rates
seen in the data from the pre-COVID years (2017-2019)
to the “post-COVID”years (2020-2022) included. Overall,
rates of DC decreased uniformly from their already low
percentages. In our study, rates of DC decreased from
5.8% in 2019 to 4.8% in 2022 for MM, from 6.6% to
4.3% for BCC, and from 4.2% to 2.9% for SCC. Although
these changes seem small at first, they represent a 30.6%
overall decrease in DC for BCC and an overall decrease
of 55.4% in DC for SCC. Although our data do not allow
us to extrapolate the real cost of this reduction across a
nationwide health care system and more than 5 million
care encounters, the financial and personal (ie, lost man-
hours) costs of this decrease in DC likely are substantial.

In addition to costs, qualitative aspects that contribute
to the burden of skin cancer include treatment-related
morbidity, such as scarring, pain, and time spent away
from family, work, and hobbies, as well as overall patient
satisfaction with the quality of care they receive.” Future
work is critical to assess the real cost of this immense
burden of PC for the treatment and management of skin
cancers within the DoD beneficiary population.

Limitations—This study is limited by its observa-
tional nature. Given the mechanism of our data collec-
tion, we may have underestimated disease prevalence,
as not all patients are seen for their diagnosis annually.
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Furthermore, reported demographic strata (eg, age, sex)
were limited to those available and valid in the M2
reporting system. Finally, our study only collected data
from those service members or former service members
seen within the MHS and does not reflect any care ren-
dered to those who are no longer active duty but did not
officially retire from the military (ie, nonretired service
members receiving care in the Veterans Affairs system for
skin cancer).

Conclusion

We describe the annual burden of care for skin cancer in
the MHS beneficiary population. Noteworthy findings
observed were an overall decrease in beneficiaries being
treated for skin cancer through DC; a decreasing annual
prevalence of skin cancer diagnosis between 2019 and
2021, which may represent underdiagnosis or decreased
follow-up in the setting of the COVID-19 pandemic; and
a higher rate of skin cancer in the military beneficiary
population compared to the civilian population.
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APPENDIX

eTABLE 1. Number of Visits With a Skin Cancer Diagnosis by Year and Patient
Demographic Characteristics?

Malignant melanoma Basal cell carcinoma Squamous cell carcinoma
DC PC DC PC DC PC

No. of visits with skin cancer 143,017 2,607,425 87,267 1,426,057 42,945 1,167,532
diagnosis®®

2017 27,203 433,304 18,016 233,476 8640 184,700

2018 28,098 439,472 17,126 234,357 8651 192,033

2019 26,538 451,773 16,296 248,028 8362 199,501

2020 20,696 395,663 12,334 219,610 6083 186,123

2021 21,479 393,458 12,759 241,022 6242 199,708

2022 19,003 393,755 10,736 249,564 4967 205,467
Age group,°®y

<18 268 2279 13 198 6 35

18-24 1557 2997 222 465 43 106

25-34 9721 16,773 3359 5587 339 748

35-44 19,860 42,475 11,566 21,430 1478 2718

45-64 71,277 382,987 46,348 217,742 15,662 88,386

65+ 40,334 2,060,826 25,759 1,180,666 25,417 1,075,558
Sex®

Male 86,012 1,467,500 57,386 887,304 30,699 758,458

Female 57,005 1,039,972 29,881 538,784 12,246 409,105
Beneficiary category®

Active duty 28,385 18,188 17,482 11,183 2646 1789

Dependents of active duty =~ 13,836 32,267 6426 14,701 1029 2218

Retirees 62,560 1,464,055 41,393 881,809 25,608 760,014

Others? 37,985 992,962 21,855 518,395 13,270 403,542
Branch®

Army 44,260 794,815 25,375 440,882 11,395 359,236

Air force 43,698 909,737 27,302 517,256 12,659 422,556

Marine corps 9,238 139,919 6,003 83,802 2443 66,248

Navy 36,651 593,053 22,730 345,016 11,519 291,835

Abbreviations: DC, direct care; ICD, International Classification of Diseases; PC, purchased care.

@Totals were not reported for each characteristic because reported categories were not expected to sum to the total number of visits.
Diagnosis defined by the presence of a relevant /CD diagnosis code in any /CD position.

€2017 to 2022.

9Dependents of retirees, survivors, and Guard/Reserve on active duty, as well as inactive Guard/Reserve.
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MILITARY DERMATOLOGY

eTABLE 2. Period Prevalence? of MM, BCC, and SCC
Diagnoses® in the MHS (2017-2022)

Year Numerator® Denominator? Period prevalence, %
MM
2017 67,210 9,376,532 0.72
2018 64,410 9,480,354 0.68
2019 62,521 9,541,799 0.66
2020 51,824 9,599,315 0.54
2021 46,699 9,620,585 0.49
2022 45,100 9,502,749 0.47
BCC
2017 95,710 9,376,532 1.02
2018 95,427 9,480,354 1.01
2019 97,752 9,541,799 1.02
2020 92,036 9,699,315 0.96
2021 91,465 9,620,585 0.95
2022 93,747 9,602,749 0.99
SCC
2017 67,478 9,376,532 0.72
2018 67,494 9,480,354 0.71
2019 68,402 9,541,799 0.72
2020 66,239 9,5699/315 0.69
2021 66,052 9,620,585 0.69
2022 66,085 9,602,749 0.70

Abbreviations: BCC, basal cell carcinoma; ICD, International Classification of Diseases; MHS, Military
Health System; MM, malignant melanoma; SCC, squamous cell carcinoma.

@The percentage of MHS beneficiaries with skin cancer in the analysis year.

®Diagnosis defined by the presence of a relevant /CD diagnosis code in the primary ICD position.
°Number of unique individuals with a skin cancer diagnosis code in the primary /CD position.
9The total number of MHS beneficiaries in the analysis year.
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