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Hypertension is a common health problem, and one of the most important risk factors for cardiovascular disease. Hypertension treatment is usually based on drug administration, yet lifestyle changes and especially diet have also been proven to be almost as effective in hypertension therapy. Dietary components may act favourably in many pathophysiological mechanisms responsible for blood pressure elevation, both acutely and after long-term use. The Special Issue “Nutritional Therapy for High Blood Pressure” aimed at offering a valuable insight into how diet as a whole or via individual components can serve as valuable means for blood pressure control in patients or apparently healthy populations, thus bringing together some of the latest relevant scientific evidence.



The association of diet with blood pressure has been thoroughly investigated both holistically, through the examination of the whole diet and dietary patterns, but also at a single food item or nutrient level, via the examination of specific foods, nutrients and certain bioactive compounds. There is also variability with regards to the design of the studies that have provided evidence related to the association or the effects of nutrition on high blood pressure, considering that the Special Issue combines data from reviews, observational studies and clinical trials.



According to evidence coming from observational studies that examine the associations between the whole diet and blood pressure, the cross-sectional study by Valle et al. used data from the ESTEBAN survey that was conducted with a representative sample of French adults and reported that adhesion to the DASH (Dietary Approach to Stop Hypertension) diet was associated with lower systolic and/or diastolic blood pressure levels [1]. The DASH diet is proven for its effectiveness in lowering blood pressure, mainly due to the combination of many of the known blood pressure-reducing dietary factors in one dietary pattern, such as low sodium, high potassium, high fiber, low red meat and low dietary fat intake. Furthermore, this cross-sectional study also showed that people with the lowest adherence to the DASH dietary pattern, were associated with 1.8 mmHg higher systolic blood pressure (SBP) and 0.6 mmHg higher diastolic blood pressure (DBP) compared to those being on the highest quartile. Interestingly, some other studies have used lifestyle instead of dietary patterns, thus attempting to investigate an even more holistic approach regarding non- pharmacological means for hypertension prevention, such as the combination of healthy weight status, healthy diet, regular physical activity and alcohol consumption reduction. In this context, in the study by Lelong et al., 80,426 French adults participating to the NutriNet-Santé cohort study were examined prospectively to assess the incidence of hypertension after 3.5 years of follow-up [2]. This study used the Healthy Lifestyle Index to assess adherence to a healthy lifestyle and showed that the risk of hypertension decreases for each additional healthy lifestyle factor adopted by the participants. Furthermore, it was shown that adherence to all healthy lifestyle factors (i.e., healthy weight status, healthy diet, regular physical activity and reduction of alcohol consumption) decreased the risk of hypertension in half.



Other observational studies have reported associations between the dietary intake of specific nutrients and vascular outcomes related to high blood pressure. In this regard, the review by Tsirimiagkou et al. investigated the association between dietary sodium intake and major vascular damages, which include atheromatosis, arteriosclerosis and arterial remodeling, and lead among others also to hypertension [3]. Arteriosclerosis was much more investigated compared to atheromatosis and arterial remodeling, yet there were neither strong nor consistent results for any of those clinical conditions. Most importantly, the review by Tsirimiagkou et al. highlighted the methodological limitations mainly related to the inaccurate assessment of dietary sodium intake, as well as the absence of salt-sensitivity assessment, since salt sensitive and salt resistant study participants have been reported to have different or even inverse between sodium intake and hypertension. Therefore, serious concerns on the validity of the findings reported by these observational studies have been posed. Regarding alcohol intake it is well known that high alcohol consumption has an almost linear association with the risk of developing hypertension. The ESTEBAN survey showed that the positive association between alcohol consumption and blood pressure levels was only observed in men, while no such association was observed in women [1]. This finding paves the way for future research in this area, since it highlights the need to shed some more light on the sex differences indicated by the ESTEBAN survey, as well as by many other epidemiological studies that also indicate a different level of optimum alcohol consumption between men and women.



Considering the inappropriateness of observational studies to provide a causal pathway in the associations observed between the whole diet or its individual components and high blood pressure, clinical trials can more accurately address the therapeutic effect of diet, foods or single nutrients on hypertension. In terms of the blood pressure-lowering properties of certain food items, Cashman et al. conducted a randomized crossover pragmatic intervention trial on 97 apparently healthy adults in Ireland, with slightly to moderately elevated blood pressure [4]. These adults consumed either bread with “low-salt” (0.3 g salt/100 g) or bread with the typical level of salt (1.2%) as part of a 5-week cross-over design. Participants in the “low-salt” treatment decreased their salt intake by 1.7 g/day, while their SBP was significantly lower (by 3.3 mmHg) during the reduced-salt dietary period compared to the period when they were consuming bread with the typical level of salt. However, there were no differences observed in DBP. Similar findings were reported by another double-blind, randomized, controlled cross-over trial, which examined the effect of high polyphenol extra virgin olive oil on blood pressure and arterial stiffness in healthy Australian adults (OLIVAUS study). In this cross-over trial by Sarapis et al., participants were randomized to consume a daily dose of 60 mL of either high polyphenol olive oil (360 mg/kg polyphenols) or low polyphenol olive oil (86 mg/kg polyphenols) for three weeks. This study showed a significant decrease in peripheral and central SBP by 2.5 and 2.7 mmHg respectively, only after consumption of high polyphenol extra virgin olive oil. However, no within-group changes or between-group differences were observed in DBP and arterial stiffness markers. The use of refined olive oil instead of another type of vegetable oil in the control group probably explains the non-significant between-group differences in the OLIVAUS study. Although the concentration of polyphenols in refined olive oil is lower compared to extra virgin olive oil, it is still high enough to produce some clinically significant health benefits, also in terms of blood pressure and arterial stiffness. Following another approach, Jones et al. examined the effect of beetroot juice consumption on blood pressure, as well as on microvascular and macrovascular endothelial function markers in a randomized, double-blind, placebo-controlled pilot study in healthy older adults [5]. This pilot study showed that plasma nitrate (i.e., a strong vasodilator) increased significantly following two weeks of beetroot juice consumption, while SBP and DBP decreased by approximately 6 and 4 mmHg respectively compared to the placebo group. However, there were no other differences with regards to the effect of beetroot juice consumption on endothelium function markers.



The clinical trials published in this Special Issue, provide strong evidence that support the therapeutic potential of reduced salt (or sodium) intake through staple foods, as well as of bioactive nutrients, such as polyphenols in olive oil and nitrate in beetroot juice, in the management of hypertension. Nevertheless, the blood-pressure properties of diet are not limited to these specific foods and/or nutrients. In this regard, the systematic literature review and meta-analysis by Aboud investigated whether vitamin D supplementation reduces BP in children and adolescents [6]. Although this review included both non-randomized and randomized controlled clinical trials, it did not report any significant effect of vitamin D supplementation in lowering SBP and DBP in children and adolescents. While there is evidence indicating a modest BP-lowering effect of vitamin D in adult patients who are hypertensive, the effect of vitamin D on the blood pressure levels of normotensive adults has not been found to be significant [7,8]. Furthermore, the review by Tsirimiagkou et al. gathered existent clinical trials investigating the effect of sodium intake or sodium reduction in subclinical vascular damage like atherosclerosis, atheromatosis and arterial remodeling. It was evidenced that most of the relevant interventions mainly investigate arteriosclerosis, showing either reduction of arterial stiffness through sodium intake reduction or no statistically significant effects. Regarding arterial remodeling and atheromatosis, it was highlighted that there is scarce evidence, which does not allow solid conclusions. Lastly, the Special Issue also included another review by Malinowski et al. that examined the available evidence on the effect of a range of dietary compounds on blood pressure levels [9]. This review reported that there is good evidence suggesting the blood pressure-lowering effect of lycopene, docosahexaenoic acid (i.e., omega-3 fatty acid), epigallocatechin-3-gallate (i.e., a type of catechin found in tea) and dietary fibre, although further studies are required to strengthen these findings.



In conclusion, despite the wide range of pharmacological treatments for high blood pressure control, hypertension remains one of the leading health problems, highlighting the need for additional, non-pharmacological solutions. Diet therapy has been repeatedly proven to be effective in blood pressure control, either as a whole through healthy dietary patterns, such as DASH or the Mediterranean diet, or through bioactive nutrients that include vasoactive compounds. Future experimental studies should aim to assess the long-term compliance to these healthy dietary patterns, as well as the effective and safe dose of individual dietary compounds and their combination in the control of high blood pressure.






Author Contributions


G.M. and K.K. equally contributed in writing and editing the editorial. All authors have read and agreed to the published version of the manuscript.




Funding


This editorial is linked to no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Vallee, A.; Gabet, A.; Deschamps, V.; Blacher, J.; Olie, V. Relationship between Nutrition and Alcohol Consumption with Blood Pressure: The ESTEBAN Survey. Nutrients 2019, 11, 1433. [Google Scholar] [CrossRef] [PubMed]

	



Lelong, H.; Blacher, J.; Baudry, J.; Adriouch, S.; Galan, P.; Fezeu, L.; Hercberg, S.; Kesse-Guyot, E. Combination of Healthy Lifestyle Factors on the Risk of Hypertension in a Large Cohort of French Adults. Nutrients 2019, 11, 1687. [Google Scholar] [CrossRef] [PubMed]

	



Tsirimiagkou, C.; Basdeki, E.D.; Argyris, A.; Manios, Y.; Yannakoulia, M.; Protogerou, A.D.; Karatzi, K. Current Data on Dietary Sodium, Arterial Structure and Function in Humans: A Systematic Review. Nutrients 2020, 12, 5. [Google Scholar] [CrossRef] [PubMed]

	



Cashman, K.D.; Kenny, S.; Kerry, J.P.; Leenhardt, F.; Arendt, E.K. “Low-Salt’ Bread as an Important Component of a Pragmatic Reduced-Salt Diet for Lowering Blood Pressure in Adults with Elevated Blood Pressure. Nutrients 2019, 11, 1725. [Google Scholar] [CrossRef] [PubMed]

	



Jones, T.; Dunn, E.L.; Macdonald, J.H.; Kubis, H.P.; McMahon, N.; Sandoo, A. The Effects of Beetroot Juice on Blood Pressure, Microvascular Function and Large-Vessel Endothelial Function: A Randomized, Double-Blind, Placebo-Controlled Pilot Study in Healthy Older Adults. Nutrients 2019, 11, 1792. [Google Scholar] [CrossRef] [PubMed]

	



Abboud, M. Vitamin D Supplementation and Blood Pressure in Children and Adolescents: A Systematic Review and Meta-Analysis. Nutrients 2020, 12, 1163. [Google Scholar] [CrossRef] [PubMed]

	



Witham, M.D.; Nadir, M.A.; Struthers, A.D. Effect of vitamin D on blood pressure: A systematic review and meta-analysis. J. Hypertens. 2009, 27, 1948–1954. [Google Scholar] [CrossRef] [PubMed]

	



Beveridge, L.A.; Struthers, A.D.; Khan, F.; Jorde, R.; Scragg, R.; Macdonald, H.M.; Alvarez, J.A.; Boxer, R.S.; Dalbeni, A.; Gepner, A.D.; et al. Effect of Vitamin D Supplementation on Blood Pressure A Systematic Review and Meta-analysis Incorporating Individual Patient Data. JAMA Intern. Med. 2015, 175, 745–754. [Google Scholar] [CrossRef] [PubMed]

	



Malinowski, B.; Leighton, R.I.F.; Hill, C.G.; Szandorowski, P.; Wicinski, M. Bioactive Compounds and Their Effect on Blood Pressure-A Review. Nutrients 2020, 12, 1659. [Google Scholar] [CrossRef] [PubMed]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  nutrients-12-03902


  
    		
      nutrients-12-03902
    


  




  





media/file0.png





