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Episodic acute overexposure to ultraviolet (UV) radiation (i.e., sunburn) is an important risk factor for two types of skin cancer: basal cell carcinomaand
melanoma. Melanoma is the most lethal type of skin cancer. In 2003, atotal of 45,625 new cases of melanoma were diagnosed in the United States, and 7,818
persons died from the disease (1). A meta-analysis of 57 studies indicated that the relative risk for melanoma among persons with sunburn history compared with
those without sunburn history was 2.03 (95% confidence interval [Cl] = 1.73--2.37) (2). Monitoring sunburn prevalence with population-based surveys allows an
estimate of compliance with sun-protection behaviors, assessments of risk for developing skin cancer, and measurement of the success of prevention programs (3).
To evaluate trends in sunburn prevalence among U.S. adults, CDC analyzed cross-sectional data from the 1999, 2003, and 2004 Behavioral Risk Factor
Surveillance System (BRFSS) surveys. This report describes the results of that analysis, which indicated that sunburn prevalence among all adults increased from
31.8% in 1999 to 33.7% in 2004. Further research is needed to determine which interventions will best improve sun-protection behaviors among the public.

BRFSSis a state-based, random-digit--dialed telephone survey of the noninstitutionalized, U.S. civilian population aged >18 years. Questions are administered in
English and Spanish, as necessary. Two questions related to self-reported sunburn experiences were used in the core section (i.e., the survey questions
administered in al states) of the 1999, 2003, and 2004 questionnaires. The first question was presented as follows: "The next question is about sunburns, including
any time that even a small part of your skin was red for more than 12 hours. Have you had a sunburn within the past 12 months?' Persons who responded "yes"
were then asked, "Including times when even a small part of your skin was red for more than 12 hours, how many sunburns have you had within the past 12
months?' Excluded from the analysis were respondents who had missing answers, refused to answer, or answered "don't know" on the questionnaire. In 1999, a
total of 156,095 persons responded, of whom 2,778 (1.8%) were excluded; in 2003, atotal of 256,457 persons responded, of whom 3,478 (1.4%) were excluded;
and in 2004, atotal of 296,027 persons responded, of whom 906 (0.3%) were excluded. The median state response rate, based on Council of American Survey and
Research Organizations guidelines, was 55.2% in 1999, 53.2% in 2003, and 52.7% in 2004. Information on each respondent's age, race/ethnicity, and sex and other
demographic data also were collected in BRFSS.

Weighted prevalence of sunburn by race/ethnicity, sex, and state was cal culated for each year and for all survey years combined. Data were weighted to the sex,
racial/ethnic, and age distribution of the adult population of each state using intercensal estimates. To allow comparison among survey years, stratified BRFSS data
were age adjusted to the 2000 U.S. standard population using six age groups: 18--24 years, 25--34 years, 35--44 years, 45--54 years, 55--64 years, and >65 years.
Differencesin prevalence were considered statistically significant if Clsdid not overlap.

Estimated sunburn prevalence among all adults ranged from 31.8% in 1999 to 33.7% in 2004 (Table 1). Men had a higher prevalence of sunburn than women in al

three survey years (35.8% versus 28.0% in 1999, 37.0% versus 30.2% in 2003, and 37.0% versus 30.3% in 2004). Sunburn prevalence increased from 1999 to
2004 among non-Hispanic white women (from 35.3% to 39.6%) and non-Hispanic white men (from 44.1% to 46.9%) (Table 1). Sunburn a so was reported among

racial/ethnic groups traditionally considered at lower risk for sunburn or skin cancer, such as Hispanic blacks (12.4% among men and 9.5% among women in
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2004), Asiang/Pacific Idlanders (16.2% among men and 16.1% among women in 2004), and American Indians/Alaska Natives (30.4% among men and 21.5%
among women in 2004). Non-Hispanic blacks had low prevalence of sunburn (5.8% among men and women in 2004) (Table 1).

Among adults who reported sunburn during the preceding year, 20.7% reported four or more sunburns (all survey years combined). Non-Hispanics whites and
American Indiang/Alaska Natives had the highest proportion of respondents with four or more sunburns during the preceding year (21.2% and 19.6%, respectively)
(Table 2).

In 2004, atotal of 20 states* reported a statistically significant increase in sunburn prevalence among whites, compared with 1999; four states (Indiana, lowa,
Kentucky, and Louisiana) reported a significant decrease in sunburn prevaence. The lowest reported sunburn preval ence among whites during any of the three
survey years was 25.7% (Arizona, 1999), and the highest was 51.3% (Utah, 2003) (Table 3 and Figure).

Reported by: M Saraiya, MD, Div of Cancer Prevention and Control; L Balluz, ScD, XJ Wen, MD, Div of Adult and Community Health, National Center for
Chronic Disease Prevention and Health Promotion; DA Joseph, MD, EIS Officer, CDC.

Editorial Note:

For al three survey years, approximately one third of the U.S. adult population had at |east one sunburn during the preceding year. Of those who had at |east one
sunburn during the preceding year, two thirds had more than one sunburn. These findings are consistent with previous similar analyses and suggest that a
substantial segment of the adult population is not consistently practicing sun-protection behaviors (3). CDC recommends the following sun-protection behaviors:
wearing a wide-brimmed hat, covering up while in the sun, seeking shade, wearing wrap-around sunglasses, avoiding the sun during the hours of 10 am. to 4 p.m.,
and using sunscreen with a sun protection factor [SPF] of 15 or higher.T

Sunburn prevalence in racial/ethnic minority groups has not been well characterized previously. Skin-cancer prevention messages traditionally have been targeted
toward white audiences because whites are at least 10 times more likely to develop melanoma than racial/ethnic minorities, although racial/ethnic minority
populations are more likely to have more advanced disease diagnosed and to have lower 5-year survival rates (4,5). However, the findingsin this report indicate
that substantial portions of the Hispanic, Asian/Pacific Islander, and American Indian/Alaska Native popul ations acquired sunburns. Racial/ethnic groups with
darker skin (higher melanin content) have alower incidence of skin cancer, which is attributed, in part, to the inherent sun protection provided by melanin (5).
However, race/ethnicity is a poor proxy for skin cancer risk because persons in racial/ethnic minority groups might have individual risk factors for skin cancer (e.
g., lighter skin color; skin that burns, freckles, or reddens easily in the sun; or personal or family history of skin cancer) and might not benefit from the protective
effects of melanin. In astudy of adolescents aged 11--18 years, 21.7% of black respondents who reported having had a sunburn reported severe sunburn with
blisters or peeling after 1 hour of exposure to sun during the summer (6).

The results of this analysis also indicated that men had a higher prevalence of sunburn than women in most of the racial/ethnic groups surveyed. This finding might
be attributed to different sun-protection behaviors or different sun-exposure conditions between men and women, (e.g., differencesin leisure or work activities). In
addition, women might be more concerned about the cosmetic effect of long-term sun exposure (e.g., wrinkling of the skin and the appearance of age spots) and
thus might be more likely to avoid sun exposure, use makeup with sunscreen, or practice sun-protection behaviors (7). In 2003, white men had a higher melanoma
incidence and mortality than white women (22.7 versus 15.1 and 4.4 versus 2.0 per 100,000 population, respectively) (1).

None of the states with sunburn prevalence among whites greater than 45% were traditional "sunbelt”" states. Persons living in the northern states might use fewer
precautions during the first sunny days after winter or might travel to other locations where they acquire sunburns (3). Previous analyses have demonstrated that
states with lower UV radiation (i.e., those in higher latitudes) have had more rapid increases in melanoma incidence than states with higher UV radiation (8).
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Thefindings in this report are subject to at least six limitations. First, the BRFSS survey is atelephone survey, and results obtained might not be generalizable to U.
S adults without landline telephones. Second, responses are self-reported and therefore subject to recall bias. Third, the BRFSS survey does not contain questions
regarding skin type or sun-protection behaviors, so this information cannot be correlated to sunburns. Fourth, this analysis was a cross-sectional study, and
individual sunburn patterns could not be followed over time. Fifth, the source of UV exposure (sun or artificial source) was not provided. Finally, the U.S. statesin
which respondents actually acquired their sunburns were unknown.

Sunburn prevalence among U.S. adults increased from 1999 to 2004. Several reasons might account for these increases. For example, the public might be receiving
conflicting or confusing messages about what constitutes the best sun-protection behaviors. A review of 20 Internet sites about skin cancer prevention reveaed
inconsistent advice regarding a safe amount of sun exposure, times of day to avoid the sun, how many sunburnsincrease the risk for skin cancer, and the best types
of clothing to use for sun protection (9). That review noted that only three recommendations were common to all 20 Internet sites: wearing broad-brimmed hats,
wearing sunglasses, and using sunscreen with an SPF of 15 or higher (9). In addition, certain segments of the public might view the purported benefits of sun
exposure (e.g., tanned skin or elevated mood) as outweighing the risk for skin cancer or might not be concerned about the risks of overexposure to the sun (9).

Further research is needed to determine which public health interventions will improve sun-protection behaviors. The Guide to Community Preventive Services
review of interventions to prevent skin cancer found sufficient evidence to warrant recommending educational and policy interventions for children in primary
schools and for adults in recreational and tourism settings. However, evidence to warrant recommending other interventions, such as mass media campaigns and
interventions in secondary schools, was insufficient (10). Future research on interventions to improve sun-protection behaviors should assess 1) the incorporation
of messages that emphasize that sun-protection behaviors are readily implemented, and 2) the standardization of messages to eliminate confusing or conflicting
advice. Public health messages specific to various racial/ethnic groups, certain subgroups (e.g., persons with lighter skin and men), and other populations at high
risk (e.g., those with a personal or family history of skin cancer) need to be developed to emphasize that these populations also are susceptible to the harmful
effects of the sun. Greater knowledge of interventions that will increase the proportion of persons who practice sun-protection behaviors is important for reducing
sunburn preval ence and ultimately reducing skin cancer incidence and mortality. Continued surveillance of sunburn prevalence is necessary for evaluating the
effectiveness of both current and new interventions.
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* Alaska, Arizona, Connecticut, Florida, 1daho, Kansas, Maine, Massachusetts, Minnesota, Montana, Nebraska, New Jersey, New Y ork, North Dakota, Oklahoma, Pennsylvania, South
Carolina, Tennessee, Vermont, and Washington.

T Additional information available at http://www.cdc.gov/cancer/skin/basic_info/howto.htm.

Tablel

TABLE 1. Estimated percentage of respondents aged =18 years who reported having had at least one sunburn during the preceding
year, by sex and race/ethnicity — Behavioral Risk Factor Surveillance System, United States, 1999, 2003, and 2004*

1999 2003 _ Zo04
Characteristic % {953 Gy % (95% CI) % (95% 1)
Men
White, non-Hizpanic 441  (435-448) 4655 (459-47.1) 4595 (46.4-47 5)
White, Hispanic 216 (19.4-238) 248 (2202770 201 (18.8-23.3)
Black, non-Hispanic: 54 (4.3-6.4) 46 (3.7-5.6) 58 {4.7-7.0)
Black, Hizpanic 144  (10.1=19.8) 123 (B.4=17.8) 124  (B4-175)
AsianPacific |slander 180 {14.5-22.1) 186 (15.5-22.1) 162 (136-19.2)
American Indian/Alasia Mative 274 (23.0-32.4) 259 (221-300) 304 (26.3-34.8)
Total 358 [35.2=36.3) TN (36.5-37.6) 3708 (36.4-37.5)
Wonen
White, nan-Hispanic 353 (4.6-358) 3878 (305-30.2) 6% (391-400)
White: Hispanic 172 (156190 197 (179216 172 (158-18E)
Black, non-Hizpanic 61 {4.5=5.9) 57 (5.1=6.4) 58 (5.2-A5)
Black Hispanic 83 (5.7-12.0) 135 (&7-20.3 88 (BT13D
AsiaryPachic |slander 11.0 (B.9-13.8) 144 (123-168) 161 (129123
American Indian/&laska Mative 235 (19.7-278) 233 (19.9=27.0) M5 [1B6-247T)
Total 28.0  (27.5-28.4) 3035  (20.9-30.7) 053 (29.9-30.7)
Tatal 3.8 (31.4-32.2) 3360 (332-33.9) 33T (334-34.1)

_'r-ﬂ-ue adjusted fo the 2000 U3, standard populaticn
Confidence inkendal.
iﬂtﬂ'ﬁﬂﬁﬂly significant difference compared with 1999, Differences were considened stafisfically significant if Clz did not overlap.
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Figure

FIGURE. Estimated percentage of white* respondents aged
=18 years who reported having had at least one sunburn
during the preceding year, by state/larea — Behavioral Risk
Factor Surveillance System, 1999, 2003, and 2004t

1999
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O 35.1%:—40.0%
B 40.1%—45.0%

W =45.1%
Did not participate in survey

% Includes Hispanic whites.

T Age adjusted to the 2000 U.5. standard population.
§'Fuerm Hico.

Tu.s. virgin Islands.
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Table?2

TABLE 2. Estimated percentage of ndents aged =18 years whao reported having had at least one sunburn during the preced
year, by number of sunburns and raca?thnmlly = Behavioral Risk Factor Surveillance System, United States, 1999, 2003, and Eﬂﬂg

(all survey years combined)®

Ho. of sunburns

1 2 3 E
Race/Ethnicity’ % (95% C1%) % 195% CI) ) (95% C1) % 95% C1)
White, non-Hispanic 356 (352-362) 283 (27820 149  (14.6-15.2) 212 (208215
White. Hispanic 456  (422-45.7) 234 (206-26.1) 18 (103137 181 (17.0-215)
Black mon-Hispamic B4 [464-544) 2855 (21.5-28.00 118 (3.7143) 123 (103146}
AnianPacific lalander 533 (48.1=-58.5) 21 [(186-259) 8.1 {7 2=11.4) 1556 (12.0-18.8)
American Indian/dlaska Native 442 (39.848.6) 25 (19.2-26.1) 138 (108174} 186 (167-22.9)
Tatal 36.9  (36.5=37.4) ITE  (27.4=-28.1) 146 (14.3=14.8) 20,7 (20.4=21.1)

* Age adpeshed io the 2000 U5, standand populafion.
! Hizpanic blacks excluded from analysis because of small sample size.
S Confisence interval.
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Table3

TABLE 3. Estimated percentage of white* respondents aged =18 years who reported hamng had at least one sunburn during the
preceding year, by state/area — Behavioral Risk Factor Surveillance System, Unltad States, 1999, 2003, and 20047

1999 2003 2004
StatefArea % (95% GIY) % {95% C1) % (95% CI)
Alabama 96 (ATo42 T (ETs5-419) 96 (374415
Alaska 278 (24.7-309) 325  (28.6-355) 3417 (3.1-37.0)
Arizona 257 (221-892) 30567  (365-425) 4217 (400-45.2)
Arkansas 420 (4000440 418  (40.0-43.8) 429 (41.1-84.8)
Califomia 341 (325-358) 368  (350-386) 348 (33.0-36.6)
Colorado 458  (434-481) 466 (4494842 457 (435458
Connecticut 333 (301-3586) 4071 (39.1-42.3) 4317 (41.4-847)
Delaware 436  (408-455) 3367  E1.3-35T) 414 (30.1-43.6)
Destrict of Colurmbia 428 (375481 413 (SB1-245) 401 (374428
Flarida 334 (31.7-351) 368  (34.4-332) ar7l (35.7-39.6)
Geongia 353  (33.8-388) 4071  (38.9-425) 302 (371-41.3)
Hanwas 448 (396498 423 (395449 — il
Idaha 454 (438469 4931  (47.7-50.9) 4857 (47.0-50.1)
Iinois 440  (4001-47.0) 408 (385430 417 (39.8-437)
Indiana 481 [448-51.4) 449  (45.4-464) 4351 (41.8-44.6)
lowa 490  (47.1-50.8) 4357 (41.5-45.1) 4367 (4204523
Kansas 42 [(325-359) 4131 (30643 147 (40.2-42.8)
Hentucky 307  (292-322) ZA0  (PR.E-29T) 2707 (25.2-28.8)
Louisiana /2 (323-381) 210 (2e2-327) 3057 (29.1=31.9)
Maire 70 (34.3-395) 4281 (406449 4267 (406-44.5)
LY B P A1 A #0s AT o A1 A B0 A_AT AN AT O 44 @A M
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Massachuseits /2 (34369 4100 (39.5-42.6) 4287 (417-44.2)
Michigan 476  [45.5-49.8) 479  (45.9-49.8) 456  (43.9-47.3)
Minnesota 400  (38.6-41.4) 49271  (475-5089) 4877 (46.9-50.4)
Missizsippl 99 [(37.4-424) 424 (404243 405 (IBe-424)
Missouri 429  [40.8-45.0) 459  (45.7-48.7) 452 (43.2-47.2)
Montana 288 (IES-412) 4787 (45.4-487) 4417 (422-a59)
MNebrasha 431 [41.1-451) 463  (44.7-478) 4697 (455-48.3)
Mevada 408  [(37.8-44.1) 32 (36.6-413) 383 (35.4-41.4)
New Harngshine 417 [(386-445) 428  (41.2-444) 438 (422-455)
ey Jerssy 328  (30.5-35.1) @0 (37.8-403) 4021 (389-415)
Mew Mexdico 386 (36.6-40.7) ZBE  (37.0-408) 413 [(39.6-43.0)
Mew Yok 3048 (281-325) 37 (380414 4027 (385420
Merth Caroling 309 (268.5-334) 281  (26.4-298) 2B (27.0-29.3)
Morth Dakota 283 (360-406) 45871 (495476 4647 (44 5-48.3)
Ohig 390 (381-42.1) 424 (403445 434 (41.0-45.9)
Oldahoma ane  (28.2-32.3) 4197  (40.4-433) 4157 (40.0-43.0)
Oregon 413 (337438 421 j40.3-430) 436 (41.9452)
Pennsyhvania 365 (34.6-384) 2387 (419457 27 (11448
Rhode Island 450  (33.4-358) 385 (36.5-405) 387 (3BT-40T)
South Cardlina 27 (307347 4287 (@n.2-a4.4) 4167 (401432
South Dakota 459  [(44.2-475) 472 (457-488) 461 (#46-4T.7)
Tennescee 286  (D4.7-2RE) 7T (28.4-330) a26% (30.4-34.7)
Texas 3BHE  (I46-383) 31 (#6539 77 (3B0-39.3)
Utah 481  [43.9-383) 5137 [49.3-583.1) 458 (48.3-51.5)
Wermont o1 (378409 4577 (440474 4717 (45.8-485)
Virginia 405  (I7.E-433) 415 (305434 429 (40B-349)
Wazhington 96  [(37.6-415) 283 (37.3-29.3) 4367 (427-24.6)
West Virginia 348 (325358 4151 (305434 380 (314000
Wisconsin 514 [(49.1-537) 493  (475-513) 486 (45.9-50.4)
Wyoming 424  [(46.4-505) 495 (478513 483 (46.5-50.0)
Guarn - - 806  (41.5-59.8) - —

Pueric Hico 128 (112=147) 118 (10.0-12.8 142  [12.4-160)
.. Virgin Islands — — 465  (38.1-54.8) 501  (45.0-55.3)
United States 70 (I65-=3T.4) 40.07  (39.6-40.4) 3997 {39.5-40.3)

* Includes Hispanic whites.

T Age adjusted to the 2000 U.S. standard population,

§ Confidence interval.

T statistically signficant difterence compared with 1999, Difterences were consigered statistizally significant if Cls did not overlap.
** Did not participate in Sureey
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