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ABSTRACT
Background: Incidence of nonmelanoma skin cancer and actinic keratoses appears to be increasing worldwide due to

increasing levels of ultraviolet radiation, lifestyle changes, and an aging population. Because of its demographics and
geographic location, the population of South Florida is at risk for high rates of nonmelanoma skin cancer and actinic
keratoses. Objective: To determine the incidence of nonmelanoma skin cancer and actinic keratoses in two populations
in South Florida by measuring treatments by dermatologists in health maintenance organization gatekeeper populations.
Methods: The incidence of nonmelanoma skin cancer and actinic keratoses in South Florida was determined by evaluating
the number of nonmelanoma skin cancers and actinic keratoses treated by dermatologists (Current Procedural
Terminology [CPT] Code Analysis) in two health maintenance organization populations; “commercial” (age 0–65, mean 27)
and Medicare (age 65+, mean 68) in the calendar year 1996. Results: The incidence of treatment of nonmelanoma skin
cancer was 466.5 per 100,000 people per year in the “commercial” (age 0 to 65) population and 10,689.8 per 100,000
people per year in the Medicare age population. The incidence of treated actinic keratoses was 4,464.6 per 100,000 people
per year and 110,450.3 in each population respectively. Conclusion: The studied populations in South Florida appear to
have some of the highest incidence rates of nonmelanoma skin cancer in the world and extremely high rates of actinic
keratoses. The findings suggest that there is an epidemic of nonmelanoma skin cancer in the South Florida community,
which has significant implications for the future medical needs of both “commercial” and Medicare-age populations.
(J Clin Aesthet Dermatol. 2012;5(4):20–24.)
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Nonmelanoma skin cancers (NMSC), including basal
cell carcinoma (BCC), squamous cell carcinoma
(SCC), and squamous cell carcinoma in situ (SCC

IS), are the most common forms of cancer in the United
States.1–3 The most recent, peer-reviewed, published,
national estimate was done in 2006. It was estimated that
the total number of NMSCs in the United States population
in 2006 was 3,507,693, while the total number of persons in
the United States treated for NMSC was 2,152,500.1,2 The
exact incidence of NMSC is unknown since the condition is
not usually reported to cancer registries; however, over the
last 20 years, a number of studies indicate a dramatic
worldwide increase in the numbers of cases of NMSC.1–6 This
increase is thought to be in large part associated with

increased levels of ultraviolet radiation (UVR) caused by the
depletion of the world’s ozone layers7 as well as lifestyle
changes.8 These risk factors are particularly relevant in the
case of SCC where increasing incidence appears to be more
closely associated with UVR exposure and an aging
population.9,10 This may be best exemplified by the highest
incidence of NMSC documented that has been observed in
Australia.11

Because of the increased relative risk of NMSC associated
with geographic locations, such as Florida,12 it is vital that we
clarify how multiple risk factors including age and geographic
location affect incidence of NMSCs as well as AKs. The
incidence of AKs is important to study because of the
documented conversion of AK to SCC coupled with the
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increased incidence of SCC and SCC IS.13 This study looks at
one measure of incidence of NMSCs and AKs, those
specifically that were treated by dermatologists in gatekeeper
health maintenance organization (HMO) populations. 

METHODS
The incidence data for both NMSC and AK are derived

from treatment data from two stable HMO populations
located in Dade, Broward, and Palm Beach Counties in
South Florida. During a two-year period from late 1995
through mid 1997, a dermatology Independent Practice
Association (IPA) was responsible for providing and
adjudicating dermatology services for two capitated HMO
populations. 

The first patient population was a “commercial”
gatekeeper HMO population with an age range of 0 to 65
years and an average age of 27 years. During the period from
January through December 1996, the overall HMO
population averaged 110,000 patients. Approximately 90
percent of individuals in the HMO were covered either
through employment or family members’ arrangements. A
gatekeeper model was employed such that all patients had to
be seen by their primary care physicians (PCP) before being
referred to dermatologists. They were referred for specific
problems and their referral periods ranged from one visit to
a period of up to 3 to 6 months. Patients could be followed
up during that time without obtaining further authorization
from the PCP. The patient had a copayment associated with
the office visit, but there was no additional copayment paid
by the patient for biopsies or any other surgical procedures.
Because of the gatekeeper system, suspicious lesions were
initially assessed by the PCP before referral to
dermatologists or other specialists for evaluation and
treatment. These patients did not have a point-of-service
option with this plan and it is assumed that 90 percent of the
total care was supplied by network physicians.

The second population studied was a Medicare
gatekeeper HMO population. The age range was generally 65
and older; however, approximately eight percent were
considered Medicare disabled and as a result, were less than
age 65. The average age in this population was
approximately 68 years. In the study period between
January and December 1996, there was an average of 12,000
HMO members and 100 percent of these were covered as
Medicare HMO patients. The gatekeeper system used was
the same as with the “commercial” HMO population; the
patients did not have any point-of-service option, and there
was no copayment associated with either visits or surgical
procedures. It was assumed that 95 percent of all medical
care was delivered through this plan. 

The dermatology physician panel consisted of 54 board-
certified dermatologists situated throughout the tri-county
area and included five Fellowship-trained Mohs
micrographic surgeons. All dermatopathology specimens
were sent for interpretation to a single national lab, whereby
90 to 95 percent of them were evaluated by a Fellowship-
trained dermatopathologist. 

This study investigates the incidence of NMSC based on

CPT code evaluations of procedures performed by network
dermatologists. Treated NMSCs included BCC, SCC, and
SCC IS. Treatment incidence was based on CPT codes in use
in 1996 that included malignant lesion excision codes 11200
through 11240, malignant lesion destruction codes 12500
through 12670, and Mohs micrographic surgery code 12304.
Each month, the network compiled the total number of skin
cancers removed or destroyed in each population by all of
the dermatologists in the network. In this way, incidence
figures dated represent the total numbers of treated skin
cancers rather than the number of individuals in the
population with NMSC. The data included only NMSCs
treated by network dermatologists and did not include those
that were biopsied but not treated, treated by PCPs or other
specialists in the network, or treated out of network.

The frequency of specific types of NMSCs, those being
SCC, BCC, and SCC IS, was evaluated in order to determine
the relative frequencies within the given populations.
Unfortunately, because of problems with the national
laboratory computer system, the authors were not able to
obtain overall data from the entire HMO population.
Therefore, they looked at the breakdown of specific
numbers of BCC, SCC, and SCC IS for two physicians in the
plan as representative of the population. They evaluated the
dermatopathology diagnoses for all biopsy-proven and
treated skin cancers in both the “commercial” and
“Medicare” HMO insurance plans for the 12 months included
in 1996. The numbers were then extrapolated in order to
estimate the individual types of tumors that comprised
NMSCs.

The incidence of AKs in this study is defined as the
numbers of AKs destroyed or removed by network
dermatologists based on CPT code evaluations. The AMA
CPT destruction codes 17000 through 17002 linked to a
diagnosis of 702.0 were evaluated. This did not include those
AKs that were biopsied but not treated, treated by PCPs or
other specialists in the network, or treated out of network.

Each month the total number of NMSCs and AKs that
were treated were tallied. The population incidence was
calculated each month based on the exact HMO population
for that month and this was averaged over the 12 months in
1996. The incidence rate for both NMSCs and AKs was then
mathematically extrapolated to yield incidence per 100,000
people per year.

RESULTS
The results of the estimated incidence of NMSCs in South

Florida in 1996 are outlined in Table 1. As noted, this was
divided into the two populations of “commercial” HMO
patients (age 0–65) and Medicare HMO patients, who for the
most part were 65 years or older. The incidence data for
NMSCs including BCCs, SCCs, and SCCs IS is 466.5 per
100,000 people per year in the “commercial” HMO
population and 10,689.8 per 100,000 people per year in the
Medicare age population.

The estimated incidence of AKs treated in this population
is outlined in Table 2. Based on the treatment codes, 17000
series, the number of AKs treated in the “commercial” HMO
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population (ages 0 to 65) was 4,764.6 per 100,000 people per
year and in the Medicare HMO population, this was
110,450.3 per year. 

The specific frequencies of the three types of NMSCs are
shown in Figure 1. Approximately 28 percent of the tumors
in the sample were BCCs, 35.5 percent were SCCs, and 36.7
percent were SCCs IS. 

DISCUSSION
The results of this study indicate that the estimated

incidence of NMSCs and AKs in South Florida may be among
the highest recorded incidences in the world. Even though
the data was based on treatment of diagnosed NMSC in
1996, the number of treated NMSC has increased in
subsequent years based on CMS data.2 Although this study
only takes into account those NMSCs that were treated by
dermatologists under HMO network conditions, the results
are meaningful for a number of reasons. First, the study was
based on a stable known HMO population rather than on a
global population statistic. Population statistics can be
difficult to interpret and may be confounded by unknowns,
such as immigration and migration of the population.14

Reliability of the stable HMO population is critical in that
each month the exact numbers of individual members within
a given plan were known and the vast majority of their care
was being provided by the HMO. While there are few studies
comparing the demographic makeups of HMO populations
to the population at large, it is thought that the patient
population of HMOs, especially Medicare HMOs, where
patients have a clear choice of healthcare services, tends to

be healthier than the population at large.15 The cause of this
is twofold: First, sicker patients feel they need more choice
and do not wish to switch individual physicians, and second,
there may be some selection pressures from the HMO. It is
not clear whether this has any implication on the incidence
of NMSCs in the HMO population versus the population at
large, but it may favor the exclusion of patients from HMOs
who have severe actinic damage and/or large numbers of
skin cancers. If this were the case, it would tend to cause an
underestimation of the actual numbers of NMSCs.
Additionally, there is a significant advantage in having a
stable number of network dermatologists serving an HMO
through an IPA. IPA physicians actively participate in quality
assurance and utilization reviews, which may promote
appropriate utilization of procedures and dissuade
inappropriate utilization of services.16

While rates of both NMSCs and AKs in this study appear
to be some of the highest in the world, it is important to note
that these rates do not include those NMSCs or AKs that
were biopsied and not treated, treated by physicians other
than dermatologists including PCPs and other specialists,
and those treated outside the network. These exclusions
imply that the true incidence of NMSC is significantly higher
than this study shows. Furthermore, even though the
sample was small, the fact that the vast majority of tumors
were SCCs or SCCs IS may indicate that this population has
long-term high UVR exposure and damage leading to a
higher incidence of SCC type tumors.9,10 The results suggest
that because of the extreme and constant amounts of UVB
and UVA exposure and sun damage, South Florida

TABLE 1. Incidence of nonmelanoma skin cancer per 100,000 people in South Florida in 1996

INCIDENCE OF NONMELANOMA SKIN CANCER PER 100,000 PEOPLE

Commercial health maintenance organization 466.5

Medicare health maintenance organization 10,689.8

TABLE 2. Incidence of actinic keratoses per 100,000 people in South Florida in 1996

INCIDENCE OF ACTINIC KERATOSES PER 100,000 PEOPLE

Commercial health maintenance organization 4,764.6

Medicare health maintenance organization 110,450.3
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populations may be experiencing damage similar to that
seen in psoralen + UVA (PUVA) patients and thereby have a
significant increased risk of SCC type tumors.17,18

It is often difficult to compare incidence studies derived
from databases and population-based studies in the United
States and around the world. The problems with
comparisons include differences in the inherent population
and methods in calculating incidence data as well as effects
such as immigration and migration.13 Surveillance,
epidemiology, and end results (SEER) statistics, while
indicative of certain melanoma skin cancer rates, do not
include statistics for NMSC.2,19 Other studies compare age-
standardized incidence rates, deriving data from
populations with varied age groups. Studies of populations
in Rochester, Minnesota, reveal an age standardized
incidence of 38.8 per 100,000 people per year with the
incidence of SCC increasing significantly as the population
aged.20 An earlier study conducted in New Hampshire and
Vermont showed that the overall age-adjusted incidence
rates of NMSC (including SCC and BCC) were 191 per
100,000 for men and 95 per 100,000 for women.21 The
authors acknowledged that these rates were significantly
lower than rates for NMSC for populations residing in
southern latitudes in the United States.21,22 In fact, a study
conducted between 1998 and 1999 in New Mexico by Athas
et al23 estimated the age-adjusted incidence rate of SCCs
and BCCs to be 1,922.4 per 100,000 people per year. 

Worldwide incidence rates for NMSC vary from 136.3 per
100,000 people in the Southeast Netherlands24 to 102.1 per
100,000 people in South Wales, United Kingdom.25 The
highest recorded rates of NMSCs outside the United States
appear to occur in Australia. The adjusted rates of NMSC in
Australia, which include SCC and BCC, range from 1,560 per
100,000 people per year in a population of 40- to 60-year old
men and women in Western Australia,26 to a study of
populations in Queensland, Australia, which demonstrated
rates of 122 and 100 for men and women, respectively, in
populations under 40 years of age, 5,861 for men and 3,008
for women in age ranges of 60 to 69 years, and 12,931 for
men and 5,120 for women in patients who were 80 years of
age.27 A study conducted between December 1996 and
December 1997, in Townsville, Australia, with a population
of only 127,000 people, found that age-standardized
incidence rates per 100,000 people of BCC were 2,058.3 for
men and 1,194.5 for women, while the incidence rates for
SCC were 1,332.3 for men and 754.8 for women.28 Another
Australian study conducted by Staples et al29 in 2002
revealed that the age-standardized rate per 100,000 people
for NMSC was 1,170, for BCC was 884, and for SCC was 387. 

Based on the differences of populations as well as in the
type of NMSC evaluated, it is difficult to draw absolute
comparisons to this and worldwide incidence studies. It is
apparent, however, that incidence of NMSC in this study
indicates that South Florida has one of the highest rates of
NMSC in the world, despite the potential of underreporting
in this study. Furthermore, as evident from the New Mexico
study, the incidence of NMSC in South Florida is much
higher than other locations in the United States that have

lower latitudes and also experience extensive sun
exposure,23 which clearly gives credence to the emergence
of an epidemic of NMSC in South Florida. This may be due
in part to differences in behavior and attitude toward
tanning or in population demographics. 

There have not been any population-based estimates of
the frequencies of AKs in the United States. Studies of
prevalence have been attempted in Australia and AKs have
been estimated to be present on 40 to 50 percent of the
population 40 years of age and older.30–32

This may be one of the first studies looking at incidence
of AKs treated by dermatologists and certainly demonstrates
a very high incidence of these premalignant lesions. The
data may indicate that although some studies theorize that
as few as 1 AK in 1,000 may evolve into a SCC,31 in
populations associated with high levels of UVR exposure, the
evolution may be greatly accelerated.

This study gives significant weight to aggressive
treatment of early NMSC and premalignant AK lesions in
patients in South Florida, which is especially crucial in
Medicare age populations that appear to have some of the
highest rates of NMSC in the world. The data also supports
the recent publication stressing that AK should be treated in
order to prevent conversion into SCCs.33–35 Treatment of AKs
as well as the treatment of small, early NMSC greatly
reduces morbidity and possibly mortality and certainly
proves to be cost-effective. Overall, this study suggests an
epidemic of NMSCs and AKs in the South Florida
community and may have significant implications for the
future dermatological needs of both “commercial” and
Medicare age populations.
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