
model that uses restricted cubic splines to model
the baseline hazard function [7]. Specifically, we
calculated the difference in RMS between the three
different sun exposure groups over a 20-year
follow-up period, adjusted for age at study inclu-
sion, comorbidities, disposable income and smok-
ing status. The results are presented for smokers
and nonsmokers of different ages who had a
previous record of comorbid conditions and a low
disposable income.

Both the Cox regression and Fine and Gray com-
peting risks analyses used time from inception as
the timescale. Time from inception was calculated
from inclusion to cause-specific death (cancer,
CVD and other causes), emigration or 1 January
2011, whichever occurred first.

IBM SPSS 21 (Statistical Package for the Social
Sciences, SPSS Inc., Chicago, IL, USA) software
was used for descriptive analysis, and Stata 12
(Statacorp, College Station, TX, USA) was used for
the regression modelling. P-values <0.05 were
considered statistically significant.

Results

Table 1 shows selected variables in relation to sun
exposure habits. It is clear that almost all these
variables vary significantly with sun exposure.

Subdistribution Cox regression analysis showed
that with CVD death as a dependent variable,
avoidance of sun exposure (yes/no) was related to
a 60% increased risk of death (sHR 1.6, 95% CI
1.3!2.0), and the relationship was ‘dose depen-
dent’ compared to the moderate and high sun
exposure groups: sHR 1.5 (95% CI 1.2!1.8) and
2.3 (95% CI 1.8!3.1), respectively. The corre-
sponding sHR values for death due to noncancer/
non-CVD were 1.7 (95% CI 1.4!2.1), 1.6 (95% CI
1.3!1.9) and 2.1 (95% CI 1.7!2.8) and due to
cancer were 1.2 (95% CI 0.98!1.4), 1.1 (95% CI
0.9!1.4) and 1.4 (95% CI 1.04!1.6), respectively.

The top three graphs in Fig. 1 show the cumulative
probability of death due to CVD, cancer and
noncancer/non-CVD by sun exposure group. The
three bottom graphs show the relative contribution
of CVD, cancer and noncancer/non-CVD to all-
cause mortality. The graphs clearly show that
when the risk of dying from CVD and noncancer/
non-CVD decreases, the relative proportion of
cancer deaths increases with more active sun

exposure habits, probably as a result of longer life
expectancy.

Figure 2 shows the age-dependent increase in the
probability of death 20 years after inclusion in the
study, categorized into the three main causes for
the three sun exposure groups, stratified by smok-
ing. The largest differences were seen amongst
smokers in all three mortality groups.

Differences in life expectancy depending on sun
exposure habits, stratified by smoking, are com-
pared in Fig. 3. Life expectancy was reduced in
nonsmokers of approximately 50 and 60 years of
age who avoided sun exposure by 0.6 and
1.3 years, respectively, compared to those with
the highest sun exposure during the 20-year
follow-up. The same comparison amongst smokers
demonstrated a shorter life expectancy of 1.1 and
2.1 years, respectively. It can also be seen from the
graphs that nonsmokers who avoided sun expo-
sure had a similar life expectancy compared to
smokers with the highest sun exposure (Fig. 3).
Thus, avoidance of sun exposure seems to be a risk
factor of magnitude similar to smoking in terms of
life expectancy.

Table 2 shows the analysis of risk of death: model
1 was adjusted only for age group, model 2 was
additionally adjusted for all confounders measured
at inception, and model 3 was additionally
adjusted for exercise for those women who
answered the second questionnaire in the year
2000. The sHRs for avoidance of sun exposure as
compared to moderate and high sun exposure
amongst those participants who answered the
second questionnaire including exercise and the
same independent variables as mentioned previ-
ously were 1.4 (95% CI 1.01!1.8) and 2.2 (95% CI
1.5!3.2) for CVD, 1.0 (95% CI 0.8!1.3) and 1.1
(95% CI 0.8!1.5) for cancer and 1.6 (95% CI
1.2!2.1) and 2.1 (95% CI 1.5!2.9) for non-
cancer/non-CVD mortality, respectively. Because
age is such a strong determinant of death, we also
introduced age as a continuous variable in model
2. The sHR estimates for moderate and high sun
exposure were 0.75 (95% CI 0.6!0.9) and 0.5 (95%
CI 0.4!0.6) for CVD and 0.7 (95% CI 0.6!0.9) and
0.6 (95% CI 0.4!0.7) for noncancer/non-CVD
mortality, respectively. To assess confounding
due to the differences in BMI between groups, we
conducted a stratified analysis according to BMI
for all women with reported BMI values
(n = 22 342). The HRs for moderate and high sun
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