
doi: 10.1111/j.1365-2796.2009.02088.x

Chocolate consumption and mortality following a first
acute myocardial infarction: the Stockholm Heart
Epidemiology Program

I. Janszky1, K. J. Mukamal2, R. Ljung1,3, S. Ahnve1, A. Ahlbom4 & J. Hallqvist1,5

From the 1Department of Public Health Sciences, Karolinska Institute, Stockholm, Sweden; 2Division of General Medicine and
Primary Care, Beth Israel Deaconess Medical Center, Boston, MA, USA; 3Centre for Epidemiology, The National Board of
Health and Welfare, Stockholm; 4Department of Epidemiology, Institute of Environmental Medicine, Karolinska Institute,
Stockholm; and 5Department of Public Health and Caring Sciences, Uppsala University, Uppsala, Sweden
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Boston, MA, USA; The National Board of Health and
Welfare, Stockholm; Karolinska Institute, Stockholm;
and Uppsala University, Uppsala, Sweden). Chocolate
consumption and mortality following a first acute
myocardial infarction: the Stockholm Heart Epide-
miology Program. J Intern Med 2009; 266: 248–257.

Objectives. To assess the long-term effects of chocolate
consumption amongst patients with established coro-
nary heart disease.

Design. In a population-based inception cohort study,
we followed 1169 non-diabetic patients hospitalized
with a confirmed first acute myocardial infarction
(AMI) between 1992 and 1994 in Stockholm County,
Sweden, as part of the Stockholm Heart Epidemiology
Program. Participants self-reported usual chocolate
consumption over the preceding 12 months with a
standardized questionnaire distributed during hospital-
ization and underwent a health examination 3 months
after discharge. Participants were followed for hospi-
talizations and mortality with national registries for
8 years.

Results. Chocolate consumption had a strong inverse
association with cardiac mortality. When compared
with those never eating chocolate, the multivariable-
adjusted hazard ratios were 0.73 (95% confidence
interval, 0.41–1.31), 0.56 (0.32–0.99) and 0.34 (0.17–
0.70) for those consuming chocolate less than once
per month, up to once per week and twice or more
per week respectively. Chocolate consumption gener-
ally had an inverse but weak association with total
mortality and nonfatal outcomes. In contrast, intake of
other sweets was not associated with cardiac or total
mortality.

Conclusions. Chocolate consumption was associated
with lower cardiac mortality in a dose dependent
manner in patients free of diabetes surviving their first
AMI. Although our findings support increasing evi-
dence that chocolate is a rich source of beneficial bio-
active compounds, confirmation of this strong inverse
relationship from other observational studies or large-
scale, long-term, controlled randomized trials is
needed.
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Introduction

Health effects of chocolate have been of great interest
in recent years. As chocolate is a significant source of

flavonoid antioxidants [1], several short-term clinical
trials have shown beneficial cardiovascular effects of
chocolate or cocoa consumption, including improve-
ment of endothelial function [2–5], inhibition of
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