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Abstract
Objective To evaluate the association of chocolate consumption with
the risk of developing cardiometabolic disorders.

Design Systematic review and meta-analysis of randomised controlled
trials and observational studies.

Data sources Medline, Embase, Cochrane Library, PubMed, CINAHL,
IPA, Web of Science, Scopus, Pascal, reference lists of relevant studies
to October 2010, and email contact with authors.

Study selection Randomised trials and cohort, case-control, and cross
sectional studies carried out in human adults, in which the association
between chocolate consumption and the risk of outcomes related to
cardiometabolic disorders were reported.

Data extraction Data were extracted by two independent investigators,
and a consensus was reached with the involvement of a third. The
primary outcomewas cardiometabolic disorders, including cardiovascular
disease (coronary heart disease and stroke), diabetes, and metabolic
syndrome. A meta-analysis assessed the risk of developing
cardiometabolic disorders by comparing the highest and lowest level of
chocolate consumption.

Results From 4576 references seven studies met the inclusion criteria
(including 114 009 participants). None of the studies was a randomised
trial, six were cohort studies, and one a cross sectional study. Large
variation was observed between these seven studies for measurement
of chocolate consumption, methods, and outcomes evaluated. Five of
the seven studies reported a beneficial association between higher levels
of chocolate consumption and the risk of cardiometabolic disorders. The
highest levels of chocolate consumption were associated with a 37%
reduction in cardiovascular disease (relative risk 0.63 (95% confidence
interval 0.44 to 0.90)) and a 29% reduction in stroke compared with the
lowest levels.

Conclusions Based on observational evidence, levels of chocolate
consumption seem to be associated with a substantial reduction in the
risk of cardiometabolic disorders. Further experimental studies are
required to confirm a potentially beneficial effect of chocolate
consumption.

Introduction
According to the World Health Organization, by 2030 nearly
23.6 million people will die from cardiovascular disorders.1 2

Furthermore, about a fifth of the world’s adult population are
thought to have metabolic syndrome, a cluster of factors
associated with an increased risk of type 2 diabetes and
cardiovascular disease.3 4 This increase in cardiometabolic
disorders exerts a great burden on people, healthcare
organisations, and society in general. However, cardiometabolic
disorders are largely preventable, and a better understanding of
the factors associated in their physiopathogenesis and
implementation of interventions to modify these factors will be
critical in tackling the current epidemic.
Diet is one of the key lifestyle factors involved in the genesis,
prevention, and control of cardiometabolic disorders. Cocoa
products containing flavonol have been shown to have an
encouraging potential to help prevent cardiometabolic disorders.5
Recent studies (both experimental and observational) have
suggested that chocolate consumption has a positive influence
on human health, with antioxidant, antihypertensive,
anti-inflammatory, anti-atherogenic, and anti-thrombotic effects
as well as influence on insulin sensitivity, vascular endothelial
function, and activation of nitric oxide.6-16 These beneficial
effects have been confirmed in recent reviews and
meta-analyses, supporting the positive role of cacao and cocoa
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