
sunburned once or less per year between age 10 and 39
years. No statistically significant associations between
annual number of sunburns and CVD or cancer mortality
were found.

Women who had spent more than 1 week on sunbath-
ing vacations per year between 10 and 39 years of age had
a decreased all-cause mortality (HR ¼ 0.7, 95% CI: 0.6–
0.9) compared with women who never went on sunbath-
ing vacations. Similar results were found for CVD mor-
tality, but no statistically significant effect on cancer
mortality was observed.

Solarium use once or more per month during 2 or 3
decades of life between 10 and 39 years of age was
associated with an increased all-cause mortality (HR ¼
1.9, 95% CI: 1.3–2.7 for solarium use during 2 or 3 decades
compared with women with no solarium use; Table 2;
Ptrend < 0.01). Similar associations were found for cancer
mortality, but no statistically significant effect was
observed for CVD mortality.

Table 3 shows relevant host characteristics related to
UV sensitivity and vitamin D intake in relation to mor-
tality. Compared with women with dark brown or black
hair, women with blond hair had a higher all-cause and
cancer mortality. No effect was found for eye color. A
statistically significantly increased risk for CVDmortality
(HR ¼ 2.3, 95% CI: 1.2–4.3) was found in women who
weremore likely to get a deep brown tan after chronic sun

exposure compared with women who got light brown or
never browned. We observed a statistically significantly
reduced risk for CVD mortality in relation to skin color
after acute sun exposure, with women turning red with
pain or blisters having a lower HR than those turning
brown without red (HR ¼ 0.5, 95% CI: 0.3–0.9); for those
whose skin turned red the results were of borderline
statistical significance (HR ¼ 0.6, 95% CI: 0.4–1.0).

When wemutually controlled for hair and eye color, or
skin color after acute and chronic sun exposure in the
analyses, the HRs presented in Tables 2 and 3 changed
only marginally (data not shown). These variables were
not strongly correlated with each other (all <0.30, except
for skin color after acute and chronic sun exposure, 0.44).
Vitamin D intake (either from diet or supplement) was
not associated with all-cause mortality or any cause-
specific mortality (Table 3). When we confined the ana-
lyses to women with low vitamin D intake, the observed
associations between UV exposure and mortality were
basically not altered (data not shown).

Discussion

In this large prospective study of middle-aged Swedish
women, natural sun exposure during sunbathing vaca-
tionswas associatedwith reduced all-causemortality and
CVD mortality, whereas artificial UV exposure (by solar-

Table 2.Multivariablea HRs and 95% CIs of different causes of death according to UV exposure between
age 10 and 39 yearsb, the Swedish WLH cohort study, follow-up from 1991 to 1992 through 2006

Study sample All-cause mortality Total CVD Total cancer

No. HR (95%CI) No. HR (95%CI) No. HR (95%CI)

Annual number of sunburns
"1, 10–19, 20–29, and 30–39, y 22,003 470 Ref. 64 Ref. 295 Ref.
#2, 10–19, y only 2,896 34 0.7 (0.5–0.9) 4 0.6 (0.2–1.7) 21 0.7 (0.4–1.0)
#2, 10–19, and 20–29, y 3,238 50 0.9 (0.7–1.2) 8 1.2 (0.6–2.5) 27 0.8 (0.5–1.2)
#2, 10–19, 20–29, and 30–39, y 3,208 55 0.9 (0.7–1.2) 2 0.3 (0.1–1.1) 35 0.9 (0.7–1.3)
#2, 20–29, and/or 30–39, y 2,790 58 1.1 (0.8–1.4) 5 0.7 (0.3–1.7) 37 1.1 (0.8–1.6)

Annual number of weeks spent on sunbathing vacations
Never, 10–19, 20–29, and 30–39, y 4,214 123 Ref. 21 Ref. 68 Ref.
#1 week, 10–19, y only 799 15 0.8 (0.5–1.4) 4 1.4 (0.5–4.0) 4 0.4 (0.2–1.1)
#1 week, 10–19, and 20–29, y 1,450 24 0.8 (0.5–1.3) 5 1.2 (0.4–3.2) 13 0.8 (0.5–1.5)
#1 week, 10–19, 20–29, and 30–39, y 18,845 320 0.7 (0.6–0.9) 28 0.5 (0.3–0.8) 209 0.9 (0.7–1.2)
#1 week, 20–29, and 30–39, y 8,713 178 0.7 (0.6–0.9) 27 0.7 (0.4–1.3) 110 0.8 (0.6–1.1)

Average solarium use
Never in all decades, 10–39 y 16,360 372 Ref. 55 Ref. 227 Ref.
Rarely but not #1 time/mo in

any decade, 10–39 y
9,135 138 1.0 (0.8–1.3) 15 0.8 (0.5–1.5) 85 1.1 (0.8–1.4)

#1 time/mo in 1 decade, 10–39 y 6,845 127 1.2 (1.0–1.5) 15 0.9 (0.5–1.6) 84 1.4 (1.1–1.8)
#1 time/mo in 2 or 3 decades, 10–39 y 1,962 37 1.9 (1.3–2.7) 5 1.6 (0.6–4.2) 16 1.6 (1.0–2.8)

aAdjusted for education, smoking, physical activity, alcohol drinking, and BMI.
bCombined variable for UV exposure at ages 10 to 39 years. Women with 2 or more sunburns per year or 1 or more sunbathing
vacation per year at ages 10 to 19 and 30 to 39 years were not included in the relevant analyses.
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