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1. Introduction 

Hypertension is one of the leading causes of death 

worldwide.1 Its popularity is increasing dramatically; 

The rate of death from high blood pressure in the 

United States increased by 10.5% between 2005 and 

2015.2 Worldwide, 1.3 billion people with hypertension 

were diagnosed in 2010. According to WHO, the 

number one cause of death in 2016 was ischemic 

heart disease and stroke, the main complication of the 

killer disease.  In the United States, 11% of children 

and adolescents were susceptible to this NCD in 2012, 

according to the American Heart Association.1 

Flavonoids are a diverse group of biologically active 

polyphenol compounds found in plants and herbs. 

Regular consumption of flavonoids has 

cardioprotective effects and may reduce the onset or 

progression of many cardiovascular diseases, 

especially hypertension. Observational studies show 

an inverse association between any of these three 

combinations: a) anthocyanin intake and risk of 

myocardial infarction (MI), b) flavanone intake and risk 

of stroke caused by ischemia, and c) flavonol intake 

and risk of type 2 diabetes. Randomized controlled 

trials (RCTs) in humans have shown that catechins 

and quercetin significantly affect lowering blood 

pressure. Mechanistically, flavonoids mediate their 

hypotensive effects by increasing nitric oxide (NO) 

bioavailability, reducing oxidative stress in endothelial 

cells, or modulating vascular ion channel activity. 
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A B S T R A C T  

Hypertension is a common condition in which the long-term force of blood 

against artery walls is high enough to cause health problems, such as heart 

disease eventually. High blood pressure is known as the "silent killer". Most 

people with high blood pressure are unaware of the problem because it may 
not have any warning signs or symptoms. For this reason, it is essential to 

measure blood pressure regularly. A new study has shown that consuming 
foods rich in flavonoids can help patients with high blood pressure. This 

advantage of these compounds is due to their vasodilator properties. 

Flavonoids are a diverse group of biologically active polyphenol compounds 
found in plants and herbs. Regular consumption of flavonoids has 

cardioprotective effects and may reduce the onset or progression of many 

cardiovascular diseases, especially hypertension. The article search was 
done in PubMed, ScienceDirect, and Google Scholar databases. The current 

body of evidence supports the ingestion of flavonoids for their beneficial effect 

on blood pressure. However, more significant research should further 
investigate the vascular moderating effects and the safety and acceptability 

of almond consumption. 
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Several studies have demonstrated that consuming 

foods rich in flavonoids can help patients with high 

blood pressure.3,4 

 

2. Methods 

Data collection 

The articles were searched online by December 

2021 on PubMed, ScienceDirect, and Google Scholar 

databases using keywords related to “hypertension,” 

“flavonoid,”. The term “flavonoid” was used in the 

search for all databases. The relevant papers then get 

selected based on inclusion and exclusion criteria. 

This study reviews research articles published 

between 2000 and 2021 to examine the effect of 

flavonoids on lowering blood pressure. The flowchart 

presents the data acquisition process to select the 

concordant studies as illustrated in figure 1. 

The inclusion and exclusion of this study were 

already decided before the search. This study included 

all research articles using naringin with or without 

control groups. In the studies that have already been 

collected and then filtered, duplicates are removed. 

The articles are then studied, and the irrelevant 

studies get removed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The flow chart in the selection of the article. 

 

This study was written as a systematic review 

based on the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines.6 The 

search tool for this systematic review is PICO or 

population, intervention, comparison, and outcome.7 

The PICO is population: hypertension model; 

intervention: the use of flavonoid; comparison: with or 

without antihypertension or statin groups and; 

Record excluded based on titles 

(n=87) 
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(n=11) 
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evaluation (n=11) 
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• Uncontrolled trials (n=4) 
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or follow up blood 
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• Administration of an 
active comparator in the 

control group (n=1) 

Articles included in the systematic 

review (n=4) 

Potential articles identified 

through database search (n=98) 
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outcome: decrease blood pressure. 

 

Statistical analysis 

The relevant information from selected articles and 

then extracted, such as the subject characteristics, 

interventions, duration, results from the intervention, 

and methods in data analysis. The main result 

expected from the selected articles were the potential 

of flavonoid to decrease blood pressure because of 

hypertension subject compared to the available control 

or standard available. 

 

3. Results and Discussion 

Based on online searching in several sites resulted 

in 98 articles from the initial search; however, only 11 

articles are regarded as relevant from 4 sources which 

six articles from PubMed, three articles from Science 

Direct, and two from Google Scholar, while 89 articles 

are excluded because of irrelevant titles. Another four 

articles are removed from the selection because of the 

uncontrolled trial; two articles lack sufficient 

information on baseline or follow-up blood pressure 

values, and 1 article was administered by an active 

comparator in the control group. 

The final seven articles selected are from Iran 

(2014, 2013)5,6 Korea (2011)7, and Germany (2013).8 

In total, 299 participants were randomized, of whom 

152 were allocated to quercetin supplementation and 

140 to the control group in the seven selected studies 

with nine treatment arms. The number of participants 

in these trials ranged from 13 to 93. Included studies 

were published between 2011 and 2014 and were 

conducted in the Iran, Korea, and Germany Ranges of 

doses from 100 to 1000 mg/day of quercetin were 

administered in the included trials. The duration of 

supplementation with quercetin ranged between 8 and 

10 weeks. 

 

Table 1. Summary of data description from the included studies 

Study Subject criteria Flavonoid dose Length of follow 

up 

Outcome 

Zahedi et al. 2013 (Iran) 

 Women with a history T2DM for at 

least 3y, lack of severe heart 
disease, stroke, severe liver 

 
Design: Randomized double-blind 

placebo-controlled clinical trial 

500 mg/day 8 weeks, sacrificed 

at the end 

flavonoids 

decrease 
hypertension 

95% CI: 
2.44, 0.49, P=0.191) 

Javadi et al. 2014 (Iran) 

 Women unchanged type and dose 
of medications form previous 

month  

 
Design: Randomized double-blind 

placebo-controlled clinical trial 

500 mg/day 8 weeks, sacrificed 
at the end 

flavonoids 
decrease 

hypertension  

95% CI: 2.00, 1.52, 
P=0.788) 

Lee et al. 2011 (Korea) 

 Healthy male smokers  
 

Design: Randomized double-blind 

placebo-controlled clinical trial 

100 mg/day 10 weeks, 
sacrificed at the 

end 

flavonoids decrease 
hypertension 

95% CI: 3.23, 1.47, 

P=0.464) 

Pfeuffer et al. 2013 (Germany) 

 Healthy man patients with 

apolipoprotein E genotype 

 
Design: Randomized double-blind 

placebo-controlled crossover trial 

150 mg/day 8 weeks, sacrificed 

at the end 

flavonoids decrease 

high blood 

95% CI: 3.72, 
0.02, P=0.053 
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In this systematic review, we reviewed existing 

studies on dietary polyphenols and blood pressure in 

epidemiological studies and investigated the 

association between total or individual subclasses of 

flavonoid intake and the risk of hypertension in 

prospective cohort studies. The epidemiological 

studies evaluating the association between total 

dietary polyphenols and cardio-metabolic risk factors, 

including hypertension, generally showed contrasting 

results. Among articles with a cross-sectional design, 

while no study but one9 reported an inverse 

association between total polyphenol or flavonoid 

intake and occurrence of hypertension, few studies 

reported significant results for phenolic acids.10,11 The 

findings on the relation between dietary 

phytoestrogens intake and blood pressure are more 

univocal, with a general significant inverse association 

between intake of either isoflavones or lignans and 

blood pressure levels, despite the heterogeneity of 

results between sexes and the cross-sectional design 

of most of the studies reviewed limiting the level of 

evidence. Among subclasses of flavonoids, the meta-

analysis showed that dietary intake of anthocyanins 

was significantly associated with a reduced risk of 

hypertension: a comparison of the highest vs. lowest 

anthocyanins exposure showed an 8% reduction in 

risk of hypertension. Moreover, after the exclusion of 

data from one cohort, also the analyses for total 

flavonoids and flavones demonstrated significant 

results. Significant heterogeneity between studies 

observed for total flavonoids should be considered a 

major limitation of these findings. Nevertheless, 

heterogeneity was mainly related to the strength of the 

association rather than to the direction of risk 

estimates, suggesting overall promising perspectives 

for future studies. 

Existing literature on studies aiming to explore 

the relation between flavonoid-rich foods, dietary 

flavonoids and hypertension is generally consistent 

but not univocal. Two meta-analyses of dietary 

interventions characterized by isocaloric diets with 

pulses or fruits and vegetables (including one portion 

of berries/day and 50 g of dark chocolate) showed 

significant reduction in systolic/diastolic blood 

pressure12 and of markers of endothelial function13, 

respectively. Among major food sources of 

anthocyanins, potential blood pressure lowering 

effects have been demonstrated for pomegranate 

juice14 and berries15,16, whereas a lack of effects has 

been reported for blueberry supplementation.17 

Among food sources of isoflavones, a meta-analysis 

exploring the effects of soybeans on blood pressure in 

postmenopausal women showed that ingestion of ≥25 

g soy protein per day had blood pressure-lowering 

effects, and the improvements in blood pressure may 

be due to the isoflavones component of soy protein.18 

Other sources of phytoestrogens are seeds, which are 

rich in lignans: meta-analyses on clinical trials 

evaluating the effects of flaxseeds and sesame 

consumption on blood pressure concluded that they 

both may exert blood pressure-lowering effects.19,20 

Among the major sources of phenolic acids, the most 

comprehensive meta-analysis of cohort studies on 

coffee consumption and incidence of new-onset 

hypertension reported a modest decrease in risk of 

hypertension21, while several meta-analyses 

investigating the effects of tea on blood pressure, 

showing potential benefits for long-term (>12 weeks) 

intake22,23 and significant effects also for secondary 

prevention of cardiovascular disease among 

overweight and obese adults24 and in individuals 

within pre-hypertensive and hypertensive ranges25. 

However, a meta-analysis of clinical trials on 

polyphenol supplementation showed contrasting 

results. A previous meta-analysis of randomized 

controlled trials on the effects of anthocyanins on 

blood pressure showed overall null results.26 Other 

meta-analyses on soy isoflavones supplementation 

reported that soy isoflavone extracts significantly 

decreased systolic but not diastolic blood pressure in 

adult humans, and no dose-response relationship was 

observed27, while another meta-analysis suggested 

that the effects were more evident in hypertensive, but 

not in normotensive individuals.27 Similarly, the 

beneficial potential of flaxseed to reduce blood 

pressure may be greater when it is consumed as a 
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whole seed rather than as a lignan extract.28 Possible 

reasons for such scarce findings may depend on 

limitations in the study design of the trials included in 

the analysis, or on the short-term consumption to 

which the trials refer, which may be indicative of 

potential acute effects, but not equivalent to long-term 

consumption. Moreover, supplementation using 

pharmaceutical formulas (i.e., pills or capsules) of 

pure extracts may not be equivalent to dietary intake. 

Finally, it has been suggested that flavonoid bioactivity 

may not follow a classical linear dose-response 

association, and attention should be paid when 

designing and pooling together results from 

randomized controlled trials.29 

 

4. Conclusion 

Flavonoid intake resulted in significantly decreased 

hypertension in humans. Moreover, participants who 

consumed quercetin for 8 weeks or more showed 

significantly changed levels of high-density lipoprotein 

cholesterol and triglycerides in trials with a parallel 

design. 
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