
mortality (and not overall CVD mortality) might be considered an
appropriate end point for the current risk estimates. However, our
results (Table 1) indicate that even such a limited focus would be
problematic, at least for women. Alternatively, total cholesterol
could be excluded from the risk estimates, potentially being
replaced either by nothing or by some different subparticle(s) of
cholesterol with better predictive properties, such as HDL or HDL/
total cholesterol [2,8,16]. Finally, future risk estimates may be
based on more nuanced statistical models, allowing for gender-
and age-specific associations between cholesterol and disease
development (mortality).

The Norwegian guidelines for prevention of CVD [17] include
a risk estimation model developed on the basis of Norwegian
population data [21]. This model assumes a linear association of
cholesterol with CVD mortality, and the authors do not indicate
that any evaluation of the linearity of the association has taken
place, i.e. an evaluation of a possible U-shaped association. Selmer
et al. included participants, aged 20–67, in their study, while we
included people up to 74 years old, and the U-shaped association
has been most prominent in studies, including participants over
age 60. This difference should, however, be minimized by the
statistical adjustments made for the effects of age. Besides the
included age groups, there is no reason to believe that the Norwe-
gian population data underlying the Norwegian guidelines differ
considerably from the HUNT 2 population.

To address the question of whether the U-shaped association
was age-dependent in the HUNT population, we performed an
age-stratified Cox-regression analysis post-hoc. The results indi-
cated a U-shaped association of cholesterol with CVD mortality
among men aged 40–74, and an inverse association among women
aged 60–74. Because of limited statistical power, we refrain from
emphasizing these results. Seen in the light of previous studies
[37,55,58,61,64–66,73–77], it is possible that a U-shaped associa-
tion is primarily a phenomenon related to people aged 60 years
and older.

Our smoking-stratified analysis (Table 2) indicated that the
U-shaped association can possibly be found among both smokers
and non-smokers, as no considerable difference was observed
between these two strata. Analysis with more categories of cho-
lesterol levels would have been preferable here, but due to limited
statistical power, we refrain from further analyses post-hoc.

In contrast to cholesterol, the detrimental effect of smoking was
clearly evident even after stratifying for cholesterol levels
(Table 3). This emphasizes the importance of smoking as a CVD
risk factor compared with cholesterol.

Conclusions
Based on epidemiological analysis of updated and comprehensive
population data, we found that the underlying assumptions regard-
ing cholesterol in clinical guidelines for CVD prevention might be
flawed: cholesterol emerged as an overestimated risk factor in our
study, indicating that guideline information might be misleading,
particularly for women with ‘moderately elevated’ cholesterol
levels in the range of 5–7 mmol L-1. Our findings are in good
accord with some previous studies. A potential explanation of the
lack of accord between clinical guidelines and recent population
data, including ours, is time trend changes for CVD/IHD and
underlying causal (risk) factors.

‘Know your numbers’ (a concept pertaining to medical risk
factor levels, including cholesterol) is currently considered part of
responsible citizenship, as well as an essential element of preven-
tive medical care. Many individuals who could otherwise call
themselves healthy struggle conscientiously to push their choles-
terol under the presumed ‘danger’ limit (i.e. the recommended
cut-off point of 5 mmol L-1), coached by health personnel, per-
sonal trainers and caring family members. Massive commercial
interests are linked to drugs and other remedies marketed for this
purpose. It is therefore of immediate and wide interest to find out
whether our results are generalizable to other populations.
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