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Melanoma: The Rising Challenge for North Carolina

A Report from the Skin Cancer Prevention Task Force of the North Carolina Advisory
Committee on Cancer Coordination and Control (ACCCC)

Mission

The Cancer Control Program is mandated to "establish and administer a program for the
prevention and detection of cancer and for the care and treatment of persons with
cancer" (G.S. 130A, Sec. 205). Following this mandate, there are three components of the

Program: (1) Education and Prevention; (2) Diagnosis and Treatment; and, (3) the Central
Cancer Registry.

Introduction

Melanoma is a malignancy which poses serious public health challenges for the United States.
The incidence of melanoma is rising faster than any other malignancy. For North Carolina
citizens, this disease is a mgjor cause of morbidity, and a significant cause of mortality.
Increasingly, our citizens, especially our youth, are participating in commercial tanning
exposure, an implicated risk factor for development of this disease. With proper early education
and development of sun and UV safety precautions, the rise in incidence could be contained.
This requires a concerted effort among educators, health care workers, public/civic organizations
and industry to bring awareness forward. The mission of the Skin Cancer Prevention Task Force
is to create such an atmosphere, with a cal to the heath care providers of this state to advise
their patients and their communities as to the growing incidence and risk factors associated with

this dreadful cancer.



Impact of Melanoma

In 2006, an estimated 40,890 of 1,399,790 new cancers in the United States will be
diagnosed in North Carolina. There will be 62,190 new melanomas in US and 1,970 of these will
be in North Carolinians. Cancer is a leading cause of death, with 564,830 deaths in US due to
cancer estimated for 2006 and 7,910 deathsin US due to Melanoma (1.4%). There will be 16,500
deaths due to cancer in NC, and nearly 200 deaths due to melanoma are expected in NC. (1). One
in five Americans will develop some form of skin cancer during their lifetime, and most likely
that skin cancer will be BCC or SCC, more than one million cases of BCC or SCC occur each
year (2). Skin cancer is one of the more costly cancers to treat in the Medicare population (3).
The NC Central Cancer Registry, compiling data for this document, reported 9963 melanoma
cases from 2000-2004 (5624 males, 4339 females). The piedmont region of NC had the highest
melanoma incidence during this time frame: 4502 cases. The west region had 3282 cases, and the
east has 2179 cases. If the NC cases are examined by age and gender, female diagnosis peaks a
decade earlier than males (30-34 years) and stays constant until the 80-85 age range, and male
diagnosis peaks at 45-49 years and stay constant into the 80's (Fig. 5,6)(4).

The risk of developing melanoma has been increasing in the United States from 1:1,500
(1935) to 1:52 (males) and 1:77 (females) (Fig. 1). Between 1980 and 2003, the incidence of
melanoma has more than tripled among whites (1) and accounts for 4% of al malignancies in
males, 5% of those in females, and is more common among white males (Fig. 2). In terms of
lifetime risk of developing melanoma, approximately 1.59%, or one out of every 63 individuals
born today will be diagnosed with melanoma sometime during their lifetime (5-7). In terms of
prevalence, on January 1, 2002, there were approximately 629,822 men and women aive in the

U.S. who had a history of melanoma of the skin -- 304,097 men and 325,725 women. In 2003,



melanoma was the leading cause of NC cancer diagnosis for 15-19 and 25-29 year olds and the
second leading cancer diagnosisin 20-24, 30-34, and 35-39 year olds (8).

Most melanomas are diagnosed at an early stage, but a significant number are diagnosed
with advanced disease. The five year survival rate overal is 91.6%, in local disease is 98.3%, for
regiona disease is 63%, but in distant disease is only 16.0% (1). Among African Americans,
distant disease at diagnosis is more common than in whites, with decrease in relative survival
rates noted in this group. Early diagnosis alows for best outcomes, and recent improved
therapies have an impact on outcomes in advanced disease.

While skin cancer incidence does increase with age, the median age at melanoma
diagnosis, 57, isrelatively early for acancer (9). Thisrelatively early age at diagnosis trandlates
into an average of 18.8 years of life lost per person dying of melanoma (5). The impact of this
disease is the high number of productive years lost, more than prostate, lung, and colorectal
cancer, and just under that of breast caner (19.2 years) (Fig. 3). Neither the American Cancer
Society nor the National Cancer Institute reports statistics on BCC and SCC mortality rates. The
age-adjusted death rate for melanoma for al men and women was 2.7 per 100,000 of the US
population, and is highest for white men (Fig.4) (5,9). For 1998-2002, the median age at death
from melanoma was 67 years (1). The melanoma mortality rates in North Carolina are higher

than the nation’ s and are especially high in rura areas (10).

Risk Factorsfor Melanoma

The risk of developing melanoma increases with age. It may arise as an existing nevus,
congenital nevus, dysplastic nevus, or on normal skin. Childhood and adolescence exposure
history is usualy reported as excessive or heavy, with previous sunburns commonly noted,

especially during adolescence. Fair skin, hair, eyes, “Celtic” phenotype: burner, freckler, never-



tanner very common. Excessive UVA and UVB exposure with either sun tanning or commercial

indoor tanning are commonly reported by melanoma patients. (11-16)

Tanning Bedsand Melanoma

Sun exposure has been linked to melanoma risk, but the use of indoor tanning beds has
been implicated as a risk factor, as well (11,18). The use of indoor tanning solaria was first
introduced in the 1970’s and its use has greatly increased, especially among adolescent females
over the last decade (19). Today’s sun beds produce high levels of UVA, which is not naturally
available at those levels in nature, and is a new phenomenon for humans (20). Tanning machines
are said to produce only UV A rays, without producing UVB rays. UVB rays are responsible for
most sunburns and the initiation of melanoma (21). However, researchers have learned that
tanning beds do produce UVB rays in varying amounts, depending on the machine type.
Moreover, while UVA is less likely to cause sunburn, there are damaging, long-term biological
effects of UVA exposure (22). Results of a population-based, case-control study indicate that
any use of tanning devices (lamps and beds) was associated with increased risk of squamous cell
cancer (odds ratio 2.5) and basal cell cancer (odds ratio 1.5), even after adjusting for history of
sunburns and sun exposure (23). These results are consistent with earlier suggestions that the use
of tanning devices may also contribute to the incidences of basal cell and squamous cell cancers.
One Danish study, with small numbers and short lag time between exposure in tanning bed and
melanoma, showed no association between tanning bed use and melanoma (7). One UK study
using much smaller numbers has shown a milder association between tanning bed use and
melanomavrisk, but they note that alag time bias may be a factor with their results (24).

A recent prospective study among 106,379 Scandinavian women gave the most powerful

evidence of the harm of tanning bed use, especialy at an early age. In this well-designed study,



tanning bed use was associated with increased risk of melanoma. One or more times a month at
any age gave a 55% increased risk of developing the disease. Those in the age group of 20-29
years who had any tanning bed use had the highest associated risk of melanoma (RR 2.58). For
the 10-39 year old group with anytime use, the RR was 1.55. This study also showed that host
factors that increased risk were hair color: red-haired women had a four-fold higher risk; women
with blond hair had a two-fold higher risk. Eye color was not associated with increased risk.
Also, the number of large dysplastic nevi of the lower extremity was associated with increased

risk of melanoma (16).

Tanning bedsin North Carolina

The number of tanning bed facilities registered in North Carolina is monitored by the
Division of Environmental Heath, Department of Environment and Natural Resources. In
reviewing the data compiled by this agency, the Skin Cancer Prevention Task Force identified
that the density of tanning bed facilities mirrored the distribution of College and Universities
throughout the state (Fig. 7,8). In counties with both colleges and Universities, a larger number
of tanning facilities exist. Counties neighboring major campuses also have a high number of
facilities.

The regulations of these facilities require that minors must have parental approva and
individuals under the age of 13 must have a physician’s approval of the tanning bed use. Given
that young adults begin making their own decisions as too many safe and unsafe practices in
exposures such as acohol, tobacco and tanning bed use upon reaching the age of 18, many
entering college, this trend in facility distribution is alarming and poses a significant public
health issue for our citizens. And given that exposure to solaria to the fina result of

development of melanoma can often be prolonged, that association may not even be recognized



by health care providers at the time of diagnosis. Much like smoking and lung cancer risk are
part of the clinical history, UV exposure, including solaria use, must be established as a risk
factor profile for second primary development after the initial melanoma has been treated.
Understanding the commercia tanning bed regulations in North Carolina is important for health

care professionals’ understanding of thisindustry, and the problems it poses.

Overview of NC Tanning Regulations: 15A NCAC 11 .1400

North Carolina has had tanning regulations since the early 1990s. A fee system was
established in July of 1994 to implement a systematic inspection and enforcement program for
tanning facilities to increase the level of compliance with our tanning rules, thereby reducing the
public’s risk of injury. Currently, there are about 2500 tanning facilities containing over 9000
tanning units registered across the state (Fig. 7). These registrants are inspected every two years
and on a more frequent basis if complaints or injuries are received. Personal use units are not
inspected by any agency in the state.

The tanning program consists of three tanning inspectors and one registration
coordinator. The inspectors are trained to review paperwork (i.e. client exposures, consumer
statements), verify lamp compatibility, check equipment conditions (i.e. timers, acrylics,
labeling, lamps, eyewear and etc.) and educate the facility operators in all areas related to
tanning. The inspectors also review the tanning operator training courses for accuracy and
educational content. Minors cannot tan without parental consent and minors under the age of 13
can not tan with out physician approval.

North Carolina rules require all facilities to register prior to operation and all tanning
facility operators must also attend a tanning operator training certification class. This certificate

must also be submitted with the application to ensure tanning operators are on premises at al



times. Tanning operators must be 18 years of age or older. Tanning service providers are aso
required to be registered.

Tanning facilities and service companies in North Carolina expire yearly and must renew
their certificate by paying an annual fee and updating their facility information. This fee is a
$100 for facility and first piece of equipment and $16.00 for any addition tanning equipment.
The agency sends invoices in July for the annual payment for all tanning facilities. If the facility
does not pay the annual fee their certificate will expire in August and must not continue to
operate without their certificate.

Tanning facilities must post a Danger Statement that is provided by the agency. Thissign
has the same verbiage as the Consumer Statement that must be signed by the client prior tanning.
This sign and consent statement identifies that overexposure may cause eye and skin injury and
repeated exposure may cause premature aging of the skin and skin cancer. There is no

surveillance system to track the amount of tanning bed exposure per client over time.

Early Detection and Treatment of Melanoma

Early detection of skin cancer is essential to its management. The ABCDE of melanoma
has been very helpful for public awareness and early detection (changes in Appearance, Borders,
Color Diameter, Elevation/Evolution of a pigmented lesion). Severa of these characteristics are
usually present, although not always. Moles that are symptomatic of skin cancer or changing
moles that stand out from other surrounding moles deserve prompt attention and can usually be
clinicaly identified with good lighting and magnification (25,26). However, clinical recognition
of melanoma is often difficult, especialy discriminating melanoma from other surrounding
atypical moles (26). If clinical questions remain, a biopsy is recommended usually with excision

of the entire lesion, with a 1-3-mm clear margin, for examination (25,26). Twenty percent of



patients will have lymph node positive disease at the time of diagnosis, as determined by sentinel
node biopsy (27).

The key to early diagnosis is identification of the warning signs of a changing mole or
skin lesion. Public education for these warning signs is the magjor focus of public skin cancer
awareness programs. However, these programs may not reach the population at risk. Educational
pamphlets may be made available to adolescents at school or community activities, to

matriculating college students, and tanning bed users as part of a public health measure.

Sun and UV Precautions Education

Skin cancer prevention interventions for youth are being implemented on multiple fronts
throughout the country and abroad. Schools, summer camps and community pools are proving
to have a positive impact on discouraging behaviors that cause skin cancer in the youth that
attend these facilities (28). The long-term outcomes of such programs are not known at this
time, but reported short-term outcomes are encouraging.

Primary schools are the most extensive skin cancer prevention settings for youth in our
country. There are many youth skin cancer prevention programs throughout the United States
used in the primary school setting. Two widely used programs in the United States are SunWise
and Sunny Days, Healthy Ways (29,30). These programs generally use the same content about
skin cancer, but vary in the delivery and marketing of their material. The N.C. Department of
Public Instruction promotes the use of the Sunny Days, Healthy Ways (SDSW) curriculum in
North Carolina’'s primary schools (31). SDHW is a sun safety curriculum that uses a
comprehensive, cross-curricular approach to teaching skin cancer prevention skills to children in

grades K through 5. The U.S. Centers for Disease Control and Prevention and the American



Cancer Society acknowledge SDHW as a national resource for complying with their
recommendations for how schools can help prevent skin cancer (29).

Recreationa settings are the new frontier of skin cancer prevention programs in the
United States. Sun safety needs to be taught in settings other than the primary schools to be
effective in changing the behaviors of youth (32). Supplementary youth skin cancer prevention
programs are targeting outdoor recreational programming and swimming pools. The SunSmart
program in Hawaii is one such example of a successfully implemented prevention program
which showed that education and environmental interventions in public and private outdoor
recreation environments were able to significantly improve 6-8 year olds sun protection
behaviors compared to controlled camp environments. Program structure, including incorporated
staff training, on-site activities, take-home booklets, behavior-monitoring boards, incentives,

sunscreen, and promotion of sun-safe environments impacted on success (33).

Laven conducted a similar research project in 2006 within Wake County, North Carolina.
This study setting assessed the effectiveness of a newly designed skin cancer prevention program
for municipal summer camps. The study assessed the effect of a week-long day camp featuring
staff trained in skin cancer prevention techniques, an hour-long youth educational activity about
sun-safety, incentive items given to youth and staff who attended sun safety activities, a pre-
camp directors training, and a parent’'s skin cancer prevention newsletter. A significant
difference in many indicators of the campers’ knowledge and self-predictive behavior about sun
safety was found between when the campers first arrived at camp and when they had left a week
later (34).

Pool Cool, a community pool setting study was implemented in Hawaii and

Massachusetts to help control for environmental differences in locations throughout the U.S.
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The core of this curriculum was a five-minute educational program before each swim lesson for
a two-week period. Results showed significant positive changes in children’s use of sunscreen
and shade, overall sun-protection habits, and number of sunburns, improvements in hat use, and
sun-protection habits. (35).

The diversity of youth skin cancer prevention programs is reaching out beyond that of the
primary school setting. Primary schools may still the most effective intervention environment
for youth, but these interventions usually lead to short-term changes in behavior and knowledge.
Using a multi-component, continuously functioning community-wide approach to youth skin
cancer prevention interventions is recommended (32). North Carolina can be pro-active in

continuing to fight the rise in skin cancer by changing knowledge and behaviors at an early age.

Prevention Initiatives Needed In North Carolina

The U.S. Preventive Services Task Force recently concluded that there is sufficient
evidence to recommend two sun protective behavior change interventions. educational and
policy outreach in primary schools and recreational or tourism sites 36). The task force found
insufficient evidence to determine the effectiveness of a range of other interventions, and
recommended additional research in the following areas. educational and policy interventionsin
child care centers, secondary schools and colleges, recreational or tourism sites for children, and
workplaces; interventions in healthcare settings for both providers and children’s parents;, media
campaigns; and community-wide interventions (36,37). The American College of Preventive
Medicine's practice policy statements recommend routine skin exams by trained personnel, but
give no recommendations as to the frequency of these exams. They also do not identify tanning

bed users among its high risk population (38).
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North Carolina Skin Cancer Prevention Task Force Goals

In 1986, the Cancer Control Program started its "Targeted Prevention”
initiative. Given the magnitude of North Carolina's overall cancer problem, it was recognized
that in order to carry out program activities which could make a real difference in the cancer
problem, priorities had to be established and programs focused on certain populations and types
of cancer. Under the concept of Targeted Prevention, planned cancer control activities are aimed
towards populations with unacceptably high prevalence, incidence, or mortality rates from atype
of cancer for which effective preventive measures are known.

Given the increasing incidence of melanoma in the state, and as the impact of UV
exposure on risk factor identification is becoming more understood, the Task Force has set
citizen education regarding UV exposure as a priority. This includes heightening awareness
among health care providers, community outreach organizers, and educators to promote sun/UV
safety behaviors among young North Carolinians. With the knowledge that there are ample, and
potentially excess, tanning bed access to college students in this state, it may be an important
topic of discussion during pre-college physicals, new student orientation activities at Colleges
and Universities, and recreational activities supported by community and educational events.

Tanning bed facilities have clients sign a waiver releasing the facility from
responsibilities for injuries, and that their risk of skin cancer development due to exposure is
understood. They aso provide visua education pamphlets warning the results of unsafe eye
protection during tanning visits. Unfortunately, the signs of skin cancer are not relayed to these
clients, especiadly the well documented signs (ABCDE’s) of melanoma. Self skin examination
fliers are widely available at skin screenings or physicians' offices, or health clinics, but may not

reach the population at risk. The Task Force will move to petition our legislators to mandate that
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these melanoma early warning fliers be made available to al clients of tanning bed facilities,
much like the eye precaution fliers currently made available to tanning bed clients.

The success of Wake County UV Precautions initiatives can serve as a pilot program for
the entire state, and can be expanded throughout al the 100 counties of North Carolina
Community initiatives that work towards changing behaviors, especiadly in the youth of this
state, may allow for eventual decrease in incidence and mortality from melanoma. It is the
express mission of this task force to bring these initiatives forward, provide direction and

motivate change among our citizens for the betterment of the health of all North Carolinians.
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Fig. 1. Lifetime Risk of Developing Melanoma in US
(Rigel DS, Carucci JA. CA Cancer J Clin. 2000;50:215-236.)
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Fig. 22 USMelanoma Incidence Rates, 1975-2000

(RiesLAG, et al, eds. SEER Cancer Satistics Review, 1975-2000. Bethesda, MD: National
Cancer Institute; 2003: Tables XV1-1-9.)
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Fig. 3: Average Years of Life Lost Per Person Dying of Cancer

Average Years of Life Lost
Per Person Dying of Cancer
All Races, Both Sexes, 2003

Childhood Ages (0-14)
Testis

Cervix Uteri

Hodgkin Lymphoma
Brain & ONS

Breast (Female)
Melanoma of the Skin
Ovary

Oral Cavity & Pharynx
Liver & IBD

Leukemia

Corpus & Uterus, NOS
Esophagus

Kidney & Renal Pelvis
All Cancer Sites
Stomach

Lung & Bronchus
Mon-Hodgkin Lymphoma
Pancreas

Colon & Rectum
Myeloma

Urinary Bladder
Prostate

9.4

70.4

|
0 0

(National Center for Health Staistics, NCI, NCHS public use datafile for the total US and 2003

Life Tables.)

I I I I I
10 20 30 40 50
Years

-19-

T T
60 70 80



Fig. 4: USMelanoma Mortality Rates, 1975-2000

(RiesLAG, et dl, eds. SEER Cancer Satistics Review, 1975-2000. Bethesda, MD: National
Cancer Institute; 2003: Tables XV1-1-9.)
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Fig. 5: NC Male Melanoma Cases per Region, 2000-2004
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Fig. 6: NC Female Melanoma Cases per Region, 2000-2004
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Fig. 7: Map of NC tanning bed distribution by county

Registered Tanning Units in North Carolina
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Fig. 8: Map of NC Colleges and Universities by County
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