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Abstract
Background: Ecological studies have reported possible effects of sunlight on the risk of several diseases.

Little evidence is available on the association between mortality and solar and artificial UV exposure by

individual level from prospective studies.

Methods: The SwedishWomen’s Lifestyle and Health cohort study included women aged 30 to 49 years in

1991–1992. Participants completed a questionnaire and were followed-up through linkages to national

registries until the end of 2006. Cox models were used to estimate adjusted HRs and 95% CIs for all-cause

mortality and for cancer and cardiovascular disease (CVD) mortality.

Results: During 15 years of follow-up, among the 38,472 women included in the present study, 754 deaths

occurred: 457 due to cancer and 100 due to CVD. When combining the information on sun exposure from age

10 to 39 years, womenwho got sunburned twice or more per year during adolescence had a reduced all-cause

mortality, comparedwithwomenwho had been sunburned once or less. A reduced risk for all-cause andCVD

mortality was observed in women who went on sunbathing vacations more than once a year over three

decades. Solarium use once or more per month for at least one decade increased the risk of all-cause mortality,

when compared with women who never used a solarium.

Conclusions: Solar UV exposurewas associatedwith reduced overall and CVDmortality, whereas artificial

UV exposure was associated with increased overall and cancer mortality among Swedish women.

Impact: Moderate sun exposure may protect against cause-specific mortality. Cancer Epidemiol Biomarkers

Prev; 20(4); 683–90. !2011 AACR.

Introduction

The convincing evidence for a causal relationship
between UV exposure, be it solar or artificial, and the
risk of skin cancer (1–6) has stimulated extensive public
campaigns against excessive sunbathing. Nevertheless,
most people depend on sun exposure to synthesize the
amounts of vitamin D required for optimal health. In the
skin, UV-B photons are absorbed by the precursor 7-
dehydrocholesterol and converted to vitaminD3. Vitamin
D3 is thereafter metabolized to 25(OH)D (25-hydroxyvi-

tamin D) in the liver and then converted to its biologically
active form, 1,25(OH)2D in the kidney (7). Solar UV-B is
thought to contribute about 90% of serum vitamin D
levels, as few foods naturally contain it (8). Artificial
tanning by solarium use can also increase vitamin D
synthesis (8).

During the last decades, there has been accumulating
evidence that UV exposure, via its effect on the body’s
vitamin D metabolic synthesis pathway, might have a
wide range of beneficial effects on several conditions,
such as multiple sclerosis, osteoporosis, cardiovascular
disease (CVD),diabetes type1 andseveral cancers, includ-
ing breast, ovary, prostate, colon, and non-Hodgkin lym-
phoma (8–24). However, existing evidence is derived
mostly from ecological studies and includes only a few
case–control or prospective studies with individual data
onbothUVexposure anddietaryvitaminD intake.Hence,
uncertainties persist about the relationship between UV
exposure and mortality, such as whether the associations
differ according toUVexposure indifferentperiodsof life,
and factors related to UV transmission and absorption,
such as host characteristics related to UV sensitivity, and
dietary or supplementary vitamin D intake.

The Swedish Women’s Lifestyle and Health (WLH)
cohort allows us to address these questions using detailed
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