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Background: Small, short-term, intervention studies in-
dicate that cocoa-containing foods improve endothelial
function and reduce blood pressure. We studied whether
habitual cocoa intake was cross-sectionally related to blood
pressure and prospectively related with cardiovascular
mortality.

Methods: Data used were of 470 elderly men partici-
pating in the Zutphen Elderly Study and free of chronic
diseases at baseline. Blood pressure was measured at base-
line and 5 years later, and causes of death were ascer-
tained during 15 years of follow-up. Habitual food con-
sumption was assessed by the cross-check dietary history
method in 1985, 1990, and 1995. Cocoa intake was es-
timated from the consumption of cocoa-containing foods.

Results: One third of the men did not use cocoa at base-
line. The median cocoa intake among users was 2.11 g/d.

After adjustment, the mean systolic blood pressure in the
highest tertile of cocoa intake was 3.7 mm Hg lower (95%
confidence interval [CI], −7.1 to −0.3 mm Hg; P=.03 for
trend) and the mean diastolic blood pressure was 2.1
mm Hg lower (95% CI, −4.0 to −0.2 mm Hg; P=.03 for
trend) compared with the lowest tertile. During follow-
up, 314 men died, 152 of cardiovascular diseases. Com-
pared with the lowest tertile of cocoa intake, the ad-
justed relative risk for men in the highest tertile was 0.50
(95% CI, 0.32-0.78; P=.004 for trend) for cardiovascu-
lar mortality and 0.53 (95% CI, 0.39-0.72; P! .001) for
all-cause mortality.

Conclusion: In a cohort of elderly men, cocoa intake is
inversely associated with blood pressure and 15-year car-
diovascular and all-cause mortality.
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C OCOA HAS A RICH HISTORY,
covering a period of more
than2600years.1 Inancient
history,numerouspositive
properties tohumanhealth

have been ascribed to cocoa and chocolate.
Already in the 18th century, cocoa was be-
lievedtostrengthentheheartandreducean-
gina pectoris,2 but these benefits were not
based on scientific evidence. After the find-
ingthatcocoaandchocolatecontainphenolic
compounds,3scientificinterestwastriggered.
Cocoa is a rich source of flavan-3-ols, also
known as flavanols or catechins, a subclass
of flavonoids. The flavan-3-ols in cocoa are
presentasmonomers,4 andasoligomersand
polymers, better known as procyanidins.5

In the past few years, the results of sev-
eral small randomized trials were pub-
lished in which the effects of cocoa-
containing foods were studied on
intermediate end points of cardiovascu-
lar diseases (CVDs). Consumption of
chocolate or cocoa drinks rich in flavan-
3-ols lowered blood pressure6-8 and im-
proved endothelial function8-11 and insu-

lin sensitivity.7,8 Although these results are
promising, most studies6-10 used choco-
late or cocoa that contained much higher
amounts of flavan-3-ols than commer-
cially available products. Furthermore, the
question remains whether the observed ef-
fects are long-standing or transitory, and
whether they extend to clinical CVDs.

To our knowledge, observational stud-
ies examining the association of cocoa in-
take with blood pressure or CVD have not
been published. We, therefore, have esti-
mated the intake of cocoa from the ha-
bitual consumption of cocoa-containing
foods and evaluated whether cocoa intake
was inversely related to blood pressure and
cardiovascular mortality in elderly men liv-
ing in Zutphen, the Netherlands.

METHODS

STUDY POPULATION

The Zutphen Elderly Study is the continua-
tion of the Zutphen Study, the Dutch contri-
bution to the Seven Countries Study.12 Base-
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