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Abstract: Although epidemiological studies have examined the role of chocolate in preventing
cardiometabolic disease, the results remain inconsistent. Herein, we conducted a meta-analysis of
prospective studies to determine the association between chocolate intake and risk of coronary heart
disease (CHD), stroke, and diabetes. A systematical search in PubMed and Embase through March
2017, together with reference scrutiny of relevant literatures, was performed to identify eligible studies.
Relative risks (RRs) and 95% confidence intervals (CIs) were pooled using random effect models.
Fourteen prospective studies of primary prevention with 508,705 participants were finally included,
with follow-up durations ranging from 5 to 16 years. The summary RRs for the highest versus
lowest chocolate consumption were 0.90 (95% CI: 0.82–0.97; n = 6) for CHD, 0.84 (95% CI: 0.78–0.90;
n = 7) for stroke, and 0.82 (95% CI: 0.70–0.96; n = 5) for diabetes. Dose–response meta-analysis
suggested a nonlinear association of chocolate consumption with all outcomes. For both CHD and
stroke, there was little additional risk reduction when consuming chocolate �3 servings/week (one
serving was defined as 30 g of chocolate). For diabetes, the peak protective effect of chocolate
emerged at 2 servings/week (RR: 0.75, 95% CI: 0.63–0.89), with no benefit observed when increasing
consumption above 6 servings/week. In conclusion, chocolate intake is associated with decreased
risks of CHD, stroke, and diabetes. Consuming chocolate in moderation (6 servings/week) may be
optimal for preventing these disorders.
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1. Introduction

Cardiovascular disease, including coronary heart disease (CHD) and stroke, remains the leading
cause of morbidity and mortality worldwide [1]. It was estimated that nearly 16.7 million deaths in 2010
were attributable to these diseases, with projections suggesting a staggering 23.3 million by 2030 [2].
Diabetes is also a widespread chronic disease with severe clinical sequelae, such as cardiovascular
disease, renal dysfunction, retinopathy, and diabetic cardiomyopathy. The global prevalence of diabetes
is rising progressively and is estimated to increase from 366 million cases in the year 2011 to 552 million
cases in 2030 [3]. Therefore, effective prevention strategies for these cardiometabolic disorders are
essential to improve public health and to relieve the social and economic burdens.

Diet is one of the key lifestyle elements involved in the prevention and control of cardiometabolic
disease. Chocolate is a highly popular dietary food throughout the world, and has gained increasing
attention for its potential benefits in cardiometabolic health. A number of experimental and clinical
studies have indicated a protective role of chocolate against oxidative stress, inflammation, endothelial
dysfunction, and atherogenesis [4]. These salutary effects have been confirmed in recent meta-analyses
of feeding trials, supporting the favorable impact of chocolate on cardiometabolic risk factors such as
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