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Might vitamin D explain the seasonal
variation of cardiovascular disease in
Tromsø?

Mark R Goldstein1, Luca Mascitelli2 and William B Grant3

Hopstock and colleagues1 reported a modest, but sig-
nificant, increase in incident myocardial infarction in
the dark winter months among participants of a large
prospective population study (Tromsø Study) in north-
ern Norway. We suggest that the findings are partially
related to decreased sunlight exposure and low vitamin
D levels during the dark sub-Arctic winter season.

Low blood 25-hydroxyvitamin D (25[OH]D) levels
have been found to be associated with increased
all-cause mortality, largely fuelled by an increase in
cardiovascular disease (CVD) mortality, among non-
smokers in the Tromsø population.2 Vitamin D levels
are significantly lower in the winter months in various
populations at different latitudes, and there is a definite
seasonality of CVD events in both cold and warm cli-
mates; CVD events are significantly more common in
winter than summer months.3 Meta-analysis of pro-
spective observational studies on the relation of vitamin
D and CVD demonstrate an approximate doubling of
CVD mortality in subjects with low vitamin D levels.4

Vitamin D is tied to many aspects of atherosclerosis,
including blood pressure, plaque stability, inflamma-
tion and lipoprotein metabolism. The biologically
active form of vitamin D, 1,25-dihydroxyvitamin D, is
a negative regulator of the renin-angiotension system.5

Ultraviolet B (UVB) irradiation increases dermal vita-
min D production and has been shown to significantly
decrease blood pressure in hypertensive patients.6

Interestingly, independent of vitamin D, whole-body
ultraviolet A (UVA) irradiation has been shown to
lower blood pressure in healthy individuals by aug-
menting the transmigration of nitrite-derived nitric
oxide from skin into plasma.7

Vitamin D supplementation alters the balance of
cytokines by increasing anti-inflammatory interleukin-
10 and decreasing pro-inflammatory tumour necrosis
factor-a production,8 which might add stability to ath-
erosclerotic plaque. Moreover, vitamin D insufficiency
is associated with increased circulating matrix metallo-
proteinase-9 (MMP-9) and C-reactive protein (CRP)

levels, and MMP-9 and CRP are decreased by vitamin
D supplementation,9 possibly augmenting plaque
stability.

In addition, vitamin D levels are positively related to
serum insulin growth factor (IGF)-1 levels, up to
25[OH]D blood concentrations of about 32 ng/mL.10

It is noteworthy that low serum IGF-1 levels have
been shown to be related to ischaemic heart disease
risk.11 Recently, vitamin D has been reported to have
favourable effects on lipoprotein metabolism. Higher
blood 25[OH]D levels are associated with large high-
density lipoprotein (HDL) particles, which are more
effective in reversing cholesterol transport.12

Counterintuitively, the mortality increase in the
winter compared to the summer months is more
robust at latitudes where the winters are relatively
mild.13 Indeed, the seasonality of CVD events was
modest in the cold and dark climate of Tromsø.1

Perhaps, this paradox might be explained by higher
blood melatonin levels of subjects living in areas
where the winters are darker and likely colder.
Increases in melatonin might lead to decreased CVD
through its blood pressure lowering and antioxidant
properties and favourable effects on lipoprotein metab-
olism.14 Possibly, the beneficial cardiovascular effects of
higher blood melatonin during dark winters blunts the
negative cardiovascular effects of lower winter blood
25[OH]D levels. It is also plausible that supplementa-
tion of vitamin D during the winter months by people
living in northern latitudes partially blunts the season-
ality of CVD events.15
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In conclusion, the lower sunlight exposure and vita-
min D status in the Tromsø population during the
winter, probably explains the increase in incident myo-
cardial infarction during the winter months.
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