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Objective—Mercury has been suggested to have negative effects on cardiovascular health. We investigated the effects of
high mercury content in hair on the risk of acute coronary events and cardiovascular and all-cause mortality in men from
eastern Finland.

Methods and Results—The population-based prospective Kuopio Ischaemic Heart Disease Risk Factor Study (KIHD)
cohort of 1871 Finnish men aged 42 to 60 years and free of previous coronary heart disease (CHD) or stroke at baseline
was used. During an average follow-up time of 13.9 years, 282 acute coronary events and 132 cardiovascular disease
(CVD), 91 CHD, and 525 all-cause deaths occurred. Men in the highest third of hair mercury content (!2.03 !g/g) had
an adjusted 1.60-fold (95% CI, 1.24 to 2.06) risk of acute coronary event, 1.68-fold (95% CI, 1.15 to 2.44) risk of CVD,
1.56-fold (95% CI, 0.99 to 2.46) risk of CHD, and 1.38-fold (95% CI, 1.15 to 1.66) risk of any death compared with
men in the lower two thirds. High mercury content in hair also attenuated the protective effects of high-serum
docosahexaenoic acid plus docosapentaenoic acid concentration.

Conclusions—High content of mercury in hair may be a risk factor for acute coronary events and CVD, CHD, and
all-cause mortality in middle-aged eastern Finnish men. Mercury may also attenuate the protective effects of fish on
cardiovascular health. (Arterioscler Thromb Vasc Biol. 2005;25:228-233.)
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Of all the heavy metals, mercury is said to be one of the
most dangerous environmental poisons,1 and it has no

known physiological role in human metabolism. Heavy
exposure to mercury also causes a number of effects in the
human body, which may have negative impacts on cardio-
vascular health. Mercury as a transition metal can promote
formation of free radicals. Mercury also has a very high
affinity for thiol groups,2 and it can bind selenium to form an
insoluble complex.3 All of these could reduce the antioxida-
tive capacity and promote free radical stress and lipid
peroxidation in the human body. These possible effects have
raised interest in the adverse impact of mercury on the risk of
cardiovascular disease (CVD).

The Kuopio Ischaemic Heart Disease Risk Factor Study
(KIHD) was the first study to show that high mercury content
in hair may promote progression of carotid atherosclerosis
and be a significant risk factor for acute coronary events and
mortality from coronary heart disease (CHD) and CVD in
middle-aged men living in eastern Finland.4,5 Similar results
were observed in a recent European Multicenter Case-Control
Study on Antioxidants, Myocardial Infarction, and Cancer of

the Breast (EURAMIC) study concerning myocardial infarc-
tion.6 In the KIHD and EURAMIC study populations, the
beneficial effects of fish were also attenuated by high
mercury content in fish.6,7

However, recent studies concerning the effects of mercury
on CHD have been contradictory.6,8 The purpose of the
present study was to retest our previous findings in the KIHD
study using a longer follow-up period. In addition, to deter-
mine whether mercury could attenuate the beneficial effects
of fish oils, we wanted to investigate the interaction of
mercury and serum n-3 end-product fatty acids docosahexae-
noic acid (DHA), docosapentaenoic acid (DPA), and eicosa-
pentaenoic acid (EPA) with the risk of acute coronary events
and CVD, CHD, and all-cause mortality.

Methods
Study Population
Subjects were participants in the KIHD study.9 This study was
designed to investigate risk factors for CVD, atherosclerosis, and
related outcomes in a population-based, randomly selected sample of
men from eastern Finland.9 Baseline examinations were performed
between March 1984 and December 1989. The study sample was
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