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Background
•cocoa is rich in anti-oxidants, particularly flavonoids, 
with falvan-3-ol mostly presented in cocoa beans in the 
forms of catechin and epicatechin. (Gu et al., 2004; 
Whiting, 2001)
• It is already known that cocoa plays a protective role 
for CVD, (Pérez-Jiménez, Neveu, Vos, & Scalbert, 2010) 
through improving endothelial function, leading to a 
vasodilatory effect. (Paillard, 2014) One of the mediator 
is believed to be the increased bioavailability of nitric 
oxide (NO).
• A recent study using spectroscopy found an increased 
brain oxygenation after a 903mg cocoa intake, along 
with an improved Stroop task performance. Another 
study reported that a single dose of 516mg flavanol-rich 
cocoa drink could significantly increase CBF 2 hours 
after the ingestion.
• aging is associated with cognitive decline.

Aim
Evaluate the effects of cocoa ingestion on
cognitive performance and cerebral blood
flow, and the associations between them
in healthy individuals

Methodology
Desingn (double-blind, randomized, cross-over study )

• Participants: 17 younger and 5 older subjects
• All participants gave three visits for: familiarization, Cocoa 
and placebo visit
• Written consent forms given

Measurement
During 20-min rest, participants will be fitted into a TCD 
headset, a finger finometer and a breathing mask that is 
attached to a Douglas bag. Expired gas will be analyzed. HR, 
MAP, MCAv and PetCO2 will be collected from baseline across 
the 2% and 5% CO2 (4 min each) hypercapnia stage and the 
hyperventilation. The hypocapnia was achieved through 2 
stages of hyperventilation. (PetCO2 at 35 and
25 mmHg respectively)

Statistical analysis
A univariate analysis was used to look at the cocoa effect on 
CANTAB outcomes and an overall age difference; A unpaired T 
test was used to investigate the age difference in each CANTAB 
outcomes under two conditions. The relationship between CVR 
and Cognition was analyzed using linear regression analysis.

i) The MCAv decreased at baseline after intake of both cocoa
or placebo compared with preingestion baseline. CVR did not
vary across the whole time.
ii) In terms of the outcomes of the CANTAB, there was no
cocoa effect on the 8 outcomes. However, age difference is
significant, with the younger cohorts performing better than
the elderly in all the outcomes. However, it is interesting that
the age-related difference disappeared under the cocoa
condition for RTIFMDMT, SWMBE468 and SWMBE.
iii) No linear relationship between CVR/MCAv and cognitive
performance.

Results

1. Based on previous studies, the decreased MCAv at
baseline under both conditions might be due to the caffeine
content in the cocoa, which would result in 23-30%
reduction in MCAv after solely acute ingestion. (Cameron,
Modell, & Hariharan, 1990)
2. In line with other studies, CVR did not change significantly
in the present study, nor in other studies using chronic
ingestion protocol.
3. The reason why cognition did not respond to cocoa might
be the nature of the test since it was reported that only
sustained effortful cognitive tasks but not simple tasks
could reveal the immediate behavioral effects of flavonoids.
4. The number of older subjects in the study might be a
limitation. Another limitation could be
the design of the cognitive test since cognition was tested
only once in each visit but not after the CVR test during pre-
ingestion period.
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