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High-cocoa polyphenol-rich chocolate improves blood pressure in patients with 
diabetes and hypertension 
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Abstract 
BACKGROUND: The aim was to examine the effects of high-cocoa polyphenol-rich chocolate on 
lipid profiles, weight, blood pressure, glycemic control, and inflammation in individuals with 
Type 2 diabetes and hypertension. 
METHODS: Sixty individuals [32 in dark chocolate group (DCG) and 28 in white chocolate group 
(WCG)] with Type 2 diabetes on stable medication were enrolled in a randomized, placebo-
controlled double-blind study. Subjects were randomized to consume 25 g DCG or WCG for 8 
weeks. Changes in weight, blood pressure, glycemic control, lipid profile, and high sensitive C-
reactive protein (hsCRP) were measured at the beginning and end of the intervention. This 
clinical trial was registered at the Iranian registry of clinical trials. 
RESULTS: In DCC group, compared with baseline, serum levels of Apo A-1 (P = 0.045) was 
increased and fasting blood sugar (FBS) (P = 0.027), hemoglobin A1c (HbA1c) (P = 0.025), Apo B 
(P = 0.012) and Log of hsCRP (P = 0.043) levels were decreased at the end of study. No changes 
were seen within the WCG in studied parameters. High polyphenol chocolate consumption 
compared to white chocolate resulted in significant decrease in of systolic (−5.93 ± 6.25 vs. −1.07 
± 7.97 mmHg, P = 0.004) and diastolic blood pressure (−6.4 ± 6.25 vs. 0.17 ± 7.9 mmHg, P = 
0.002), FBS (−7.84 ± 19.15 vs. 4.00 ± 20.58 mg/dl, P = 0.019) over the course of 8 weeks of daily 
chocolate consumption neither weight nor body mass index and TG levels altered from baseline. 
CONCLUSION: High polyphenol chocolate is effective in improving TG levels in hypertensive 
patients with diabetes and decreasing blood pressure and FBS without affecting weight, 
inflammatory markers, insulin resistance or glycemic control. 
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Introduction 

The prevalence of Type 2 diabetes mellitus is rising 
worldwide, accompanied by an increasing risk of 
hypertension, cardiovascular disease, and mortality.1 
According to the result of the recent survey on the risk 
factor of chronic disorders in Iran, indicated that 7.8% 
of adult with age 25-64 years have Type 2 diabetes 
mellitus.2 In diabetes, hypertension (defined as a blood 
pressure ≥ 140/90 mmHg) is a common comorbid 
condition affecting ∼20-60% of diabetic patients, 

depending on obesity, ethnicity, and age. In 
observational studies, patients with both diabetes and 
hypertension have approximately twice the risk of 
cardiovascular disease as nondiabetic patients with 
hypertension. Patients with diabetes and hypertension 
have also increased the risk of specific complications, 
including retinopathy and nephropathy.3 

Intense pharmacologic treatment regimens are 
necessary, but often remain inadequate to prevent 
incidence and complications of Type 2 diabetes 
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