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Abstract 

The link between excess adipose tissue and an increased risk of developing various 

pathologies, including cardiovascular (CV) diseases and type 2 diabetes, is now well 

accepted. There is increasing evidence supporting impaired arterial function (AF) as a 

causal link in this process. It can therefore be postulated that interventions aimed at 

improving AF may attenuate or prevent this progression from overweight/obesity to CV 

and metabolic disease. 

Exercise has been shown to improve AF in various pathologies. A limitation in the 

evidence for exercise or increased fitness in an obese population is the differentiation of 

effects of obesity and fitness or exercise on CV function and risk. To investigate this, a 

cross sectional study was done to compare cardiorespiratory fitness (CRF; predicted 

VO2max) and markers of AF (brachial flow mediated dilatation (FMD), arterial 

compliance (AC) and blood pressure (BP)) in sedentary obese (N=27) and sedentary lean 

(N=26) volunteers. The obese group had more whole body fat and abdominal fat (43.5 ± 

1.2% vs. 27.2 ± 1.6%; p<0.001 and 48.6 ± 0.9% vs. 28.9 ± 1.8%; p<0.001 respectively) 

and lower FMD (3.2 ± 0.4% vs. 5.7 ± 0.7%; p<0.01) than the lean subjects but there was 

no difference in AC. FMD correlated with whole body fat (R = 0.28; p<0.05) and 

abdominal fat (R = 0.34; p<0.05) but not with CRF. By comparison AC in large arteries 

was positively associated with CRF (R = 0.5; p<0.01) but not with fatness. These results 

suggest a differential influence of fitness and fatness on AF. 

Flavanols from cocoa have been shown to positively influence AF in a variety of CV risk 

groups, however this effect has not been investigated in obese subjects or in long term 

studies. This question was addressed by conducting a 2x2 factorial, randomised 

controlled trial comparing a high flavanol (HF; 902mg/day) and low flavanol (LF; 
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36mg/day) cocoa drink, with or without a moderate exercise program for 12 weeks in 49 

overweight/obese volunteers. Compared with LF, HF increased FMD acutely (2 hrs post 

dose) by 2.42% (p < 0.01) and chronically (over 12 weeks; p < 0.01) by 1.63% and 

reduced insulin resistance by 0.31 (p < 0.05), diastolic BP by 1.57mmHg and mean BP by 

1.17mmHg (p < 0.05), independent of exercise. Regular exercise increased fat oxidation 

during exercise by 0.10g.m-1 (p < 0.01) and reduced abdominal fat by 0.92% (p < 0.05), 

independent of cocoa consumption. This study provides the first evidence for a sustained 

improvement in CV and metabolic function with HF cocoa in an overweight/obese 

population. To expand upon these potential benefits of cocoa in overweight/obesity a 

further study was conducted to compare the acute effects of HF (701mg) to LF (22mg) 

cocoa on BP during exercise in 21 overweight/obese volunteers. Results of this study 

showed a significant attenuation of the exercise induced rise in BP with the HF compared 

to LF cocoa. 

The antihypertensive effects of cocoa flavanols were further examined by 24 hour 

ambulatory monitoring in 52 untreated hypertensive volunteers consuming 1 of 4 doses 

(state doses) of cocoa flavanols for 6 weeks. There were significant reductions in 24-hour 

systolic (5.3 ± 0.8 mmHg; p = 0.001), diastolic (3 ± 0.7 mmHg;  p = 0.002) and mean 

arterial blood pressure (3.8 ± 0.8 mmHg;  p = 0.0004) at the highest dose only (1052 

mg/d). No reduction in BP was seen at any other dose. These results support the previous 

evidence for a BP lowering effect of HF cocoa but indicate that the effective dose may be 

higher than previously indicated. Collectively these results provide considerable support 

for the potential use of cocoa flavanols to resist the progressive decline in AF leading 

from obesity to metabolic syndrome. 


	TITLE: Effects of Exercise and Cocoa Flavanol Supplementation on Cardiometabolic Function
	Table of contents
	Declaration
	Acknowledgements
	Abstract




