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ABSTRACT 

Introduction: Hypertension is one of the major risk factors for premature mortality and cardiovascular diseases. Lifestyle 
modifications, including diet, play a crucial role in its prevention and treatment. The aim of this review was to assess the 
impact of the DASH diet and the Mediterranean diet (MedDiet) on blood pressure values. 
Materials and methods: Data from randomized controlled trials (RCTs) and meta-analyses examining the effects of the 
DASH and MedDiet on systolic (SBP) and diastolic blood pressure (DBP) were analyzed. The review included key studies 
such as PREMIER, DASH-Sodium, ENCORE, PREDIMED, as well as meta-analyses published up to 2021. 
Results: The DASH diet was associated with significant reductions in SBP and DBP, particularly when combined with 
sodium reduction, weight loss, and increased physical activity. The MedDiet also contributed to blood pressure lowering, 
although the effect was smaller (average reduction in SBP by 1.5 mmHg and in DBP by 0.9 mmHg compared to other diets) 
and depended on the study population and control group. 
Conclusions: Both the DASH and Mediterranean diets are effective non-pharmacological strategies for managing 
hypertension. Their implementation should be supported through counseling, mobile technology, and systemic actions. 
Further RCTs with sodium intake monitoring are needed to more fully assess the impact of the MedDiet on blood pressure. 
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Introduction. 

Hypertension remains one of the key contributors to premature morbidity and mortality worldwide [1], 

as elevated blood pressure is a significant risk factor for impaired cardiovascular and renal function [2,3]. 

Increased blood pressure values result from complex interactions between genetic predisposition and 

environmental factors [4]. Numerous studies indicate that both individual dietary components, such as sodium 

and potassium, and specific dietary patterns, such as the DASH diet (Dietary Approaches to Stop 

Hypertension), have a direct association with blood pressure reduction [5]. Among dietary models recognized 

as effective strategies for lowering blood pressure are the DASH diet and the Mediterranean diet (MedDiet) 

[11,12]. To reduce the burden of hypertension and achieve proper blood pressure control, current hypertension 

management guidelines emphasize the importance of lifestyle modifications, including healthy eating habits, 

as an integral part of therapy regardless of the use of antihypertensive medications [6,7]. The impact of the 

DASH diet on blood pressure was first described over 20 years ago during the initial randomized controlled 

DASH trial, which evaluated the effects of three different dietary patterns on blood pressure levels in a 

controlled feeding setting. The “combination” diet—rich in fruits, vegetables, and low-fat dairy products, now 

known as the DASH diet—proved effective in lowering both systolic blood pressure (SBP) and diastolic blood 

pressure (DBP) compared to a control diet and a diet rich only in fruits and vegetables [8]. Subsequent clinical 

trials have consistently confirmed that adherence to the DASH diet, whether as a standalone intervention or 

combined with other lifestyle modifications—such as sodium reduction, weight loss, or increased physical 

activity—leads to significant reductions in blood pressure across a wide range of baseline levels [9]. The 

DASH diet, firmly grounded in evidence-based research, promotes increased intake of vegetables, fruits, whole 

grains, low-fat dairy products, and lean protein sources, while recommending reduced consumption of sodium, 

processed foods, and sugar-sweetened beverages. Adherence to these dietary recommendations supports the 

achievement and maintenance of blood pressure values within the optimal range [10]. 
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Review 

The effectiveness of the DASH diet in the treatment of hypertension and in supporting cardiovascular 

health has been well documented in the scientific literature. Numerous clinical trials and meta-analyses provide 

robust evidence confirming the value of this dietary model as a key component of non-pharmacological 

management of hypertension. 

The PREMIER study was one of the pivotal trials evaluating the impact of comprehensive lifestyle 

interventions, including the DASH diet, on blood pressure levels. The study included 810 participants with 

prehypertension (120–139/80–89 mmHg) and stage 1 hypertension (140–149/90–95 mmHg). Participants 

were randomly assigned to one of three groups: an advice-only group, a comprehensive lifestyle intervention 

group (including weight loss, increased physical activity, sodium and alcohol reduction), and a comprehensive 

lifestyle intervention group enriched with the DASH diet. The results showed an average systolic blood 

pressure reduction of 6.6 mmHg in the advice-only group, 10.1 mmHg in the comprehensive intervention 

group, and 11.1 mmHg in the comprehensive intervention group with the DASH diet [13]. 

The DASH-Sodium trial aimed to assess the effect of sodium intake levels combined with the DASH 

diet on blood pressure values. Participants were assigned to one of three groups: a control group following 

a typical American diet, a group following the DASH diet with higher sodium intake, and a group 

following the DASH diet with reduced sodium intake. The findings demonstrated that the DASH diet 

alone led to a significant reduction in blood pressure, while additional sodium restriction resulted in an 

even greater antihypertensive effect. The average reduction in systolic blood pressure in the DASH diet 

group with low sodium intake was 7.1 mmHg in individuals without hypertension and 11.5 mmHg in 

those with hypertension [14]. 

The OmniHeart study aimed to evaluate the impact of three different dietary patterns—including 

modified versions of the DASH diet—on blood pressure values and cardiovascular risk parameters. The study 

analyzed diets enriched with either protein, unsaturated fatty acids, or carbohydrates in individuals diagnosed 

with hypertension or prehypertension. The results showed that all dietary interventions led to reductions in 

blood pressure, with the greatest changes observed in participants following the modified DASH diet variants 

compared to the classic version of this dietary model [15]. 

Saneei and colleagues conducted a systematic review and meta-analysis using a random-effects model 

to assess the effect of the DASH diet on blood pressure values. The analysis included 17 randomized controlled 

trials (RCTs) involving 2,561 participants. The results demonstrated statistically significant reductions in 

systolic blood pressure by an average of 6.74 mmHg and diastolic blood pressure by 3.54 mmHg. Subgroup 

analysis revealed that the greatest blood pressure reductions were observed in studies that incorporated calorie 

restriction and in populations with diagnosed hypertension. Additionally, baseline blood pressure levels were 

identified as a significant factor contributing to variability among studies. These findings confirm the potential 

of the DASH diet to lower blood pressure, although the degree of its effectiveness depends on factors such as 

energy intake and baseline blood pressure levels [16]. 

Blumenthal and colleagues examined the combined effects of the DASH diet, regular physical activity, 

and weight loss on blood pressure values and cardiovascular function biomarkers. The ENCORE study 

enrolled overweight individuals with elevated blood pressure. Participants were assigned to one of three groups: 

a group following the DASH diet alone, a group following the DASH diet combined with a behavioral weight 

management program, and a control group maintaining their usual dietary habits. The results showed 

statistically significant reductions in systolic blood pressure in both intervention groups, with the greatest 

reduction observed in the group combining the DASH diet with weight control and exercise (16.1 mmHg), 

compared to the DASH diet alone (11.2 mmHg) and the control group (3.4 mmHg). Importantly, the combined 

intervention also led to improvements in vascular and autonomic function as well as a reduction in left 

ventricular mass, highlighting the added benefits of integrating physical activity and weight loss with the 

DASH diet in overweight individuals with hypertension [17]. 

Additionally, a study published in the American Heart Association Journal in 2001 assessed the efficacy 

of the DASH diet in the treatment of stage 1 isolated systolic hypertension (ISH). Among 459 participants in 

the DASH trial, 72 individuals were identified with ISH. During the dietary intervention, those following the 

DASH diet experienced a significant mean reduction in systolic blood pressure of 11.8 ± 9.3 mmHg, as well 

as a substantial decrease in diastolic blood pressure values. Notably, urinary sodium levels did not differ 

significantly between the study groups, whereas urinary potassium excretion increased in both the DASH and 

the fruit-and-vegetable-rich diet groups [18]. 
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In addition to the well-documented effectiveness of the DASH diet in lowering blood pressure, 

increasing evidence points to its broad range of health benefits. The DASH dietary pattern has a significant 

impact on lipid profiles, leading to reductions in low-density lipoprotein (LDL) cholesterol and triglyceride 

levels. Although changes in high-density lipoprotein (HDL) cholesterol and total cholesterol did not reach 

statistical significance, adherence to the DASH diet was associated with an approximately 13% reduction in 

the estimated 10-year risk of cardiovascular disease [19]. 

Furthermore, adherence to a dietary pattern consistent with the DASH diet has been linked to a reduced 

risk of heart failure in individuals under 75 years of age, as well as to lower rates of hospitalization due to heart 

failure and reduced mortality from heart failure in men [20,21]. 

The combination of the DASH diet with sodium restriction has shown complementary effects in 

reducing bone turnover, thereby contributing to improved bone mineral metabolism. This effect was confirmed 

through observed reductions in serum osteocalcin and C-terminal telopeptide of type 1 collagen, as well as 

decreases in parathyroid hormone (PTH) levels and urinary calcium excretion [22]. 

The DASH diet also demonstrates beneficial effects in lowering serum uric acid levels. A randomized 

controlled trial conducted by Tang and colleagues showed significant reductions in uric acid levels after both 

30 and 90 days of adherence to this dietary model, indicating its potential usefulness in managing 

hyperuricemia and gout. Moreover, numerous studies have shown a significant association between adherence 

to the DASH diet and reduced all-cause mortality [23,24]. 

Practical aspects of implementing the DASH diet should begin with referring the patient to a qualified 

dietitian to assess the suitability of this dietary model for individual needs. The next steps include estimating 

the patient’s caloric requirements and conducting a detailed discussion on the benefits of meal planning, setting 

weight goals, and using shopping lists as tools to support adherence to dietary recommendations. Additionally, 

educating patients on healthy cooking techniques and, where possible, encouraging participation in relevant 

culinary workshops is recommended (see Figures 1–2) [25]. 

 

 
 

Fig. 1. Daily nutritional targets for the 2,100-calorie meal plan used in DASH studies. 

Source: [26] 
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Fig. 2. A typical example of a DASH meal plan. 

Source: [27] 

 

To enhance the effectiveness of implementing the DASH diet in adults with hypertension, it is crucial 

to provide appropriate counseling and health education. The United States Preventive Services Task Force 

classifies counseling interventions by intensity into three categories: brief, medium-intensity, and high-

intensity. Brief interventions, typically lasting about five minutes and delivered during routine medical visits, 

focus on conveying simple, actionable lifestyle modification recommendations. Medium-intensity sessions, 

lasting at least 30 minutes, take the form of individual or group meetings led by qualified dietitians and primary 

care professionals. These sessions may include thematic discussions, motivational counseling, and 

motivational interviewing techniques. The most advanced, high-intensity interventions can be implemented 

over periods of up to six years, bringing about lasting behavioral changes. Examples of such initiatives include 

workshops, seminars, or retreat-style educational programs enriched with regular follow-up sessions to 

monitor participants' progress [28]. 

In today’s society, the role of technology and digital advancement is indispensable in nearly every aspect 

of life, including health promotion and nutrition. Recent studies highlight the innovative use of technology in 

the implementation of the DASH diet. A system has been described that takes into account key factors related 

to dietary recommendations, enabling users to enter data via a mobile application. This data, stored in the cloud, 

is processed by a system that generates personalized recommendations based on DASH dietary guidelines. 

Thanks to integration with mobile devices—an integral part of daily life—this solution offers high practicality 

and accessibility. The cloud-based system ensures secure storage and authentication of data, while additional 

features such as user profile creation and a DASH-compliant food database exemplify the possibilities 

provided by modern technology [29]. 

Government-level policy actions play a significant role in supporting the implementation and promotion 

of the DASH diet, particularly in areas where appropriate infrastructure and social conditions are conducive. 

One of the key elements of these policies is ensuring the availability of foods recommended in the DASH diet 

across a wide network of retail outlets and grocery stores. These initiatives align with global guidelines that 

promote a healthy lifestyle, as formulated by leading international organizations. Such recommendations 

include, among others, the Dietary Guidelines for Americans, the guidelines of the National Cancer Institute, 

and the Step II Diet program within the National Cholesterol Education Program [30]. 
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Mediterranean Diet and Blood Pressure Reduction 

The Mediterranean diet (MedDiet) represents a dietary pattern that emphasizes high consumption of 

whole grains, vegetables, fruits, legumes, and nuts. It is characterized by an increased total fat content, with 

olive oil serving as the primary source of added fat. This model also includes regular consumption of fish and 

seafood, low-fat dairy products, poultry, and eggs, while limiting the intake of red meat, sweets, and sugar-

sweetened beverages. A characteristic feature of the MedDiet is moderate alcohol consumption, particularly 

red wine, typically consumed with meals [31]. 

The Mediterranean diet contains a range of components considered especially beneficial for health. 

These include a high content of nutrients with antioxidant and anti-inflammatory properties, dietary fiber, 

omega-3 polyunsaturated fatty acids, and monounsaturated fatty acids. Moderate ethanol intake, mainly in the 

form of red wine, is also characteristic, along with a low intake of trans fats, saturated fats, and dietary 

cholesterol [32]. 

The synergistic action of MedDiet components contributes to the attenuation of indirect pathways 

involved in the development of atherosclerosis and thrombosis in cardiovascular diseases (CVD), primarily 

through protective effects on endothelial function resulting from reductions in oxidative stress and 

inflammation [33]. Furthermore, MedDiet components have a beneficial influence on many CVD risk factors, 

including the lowering of elevated blood pressure, although the mechanisms underlying this antihypertensive 

effect have not yet been fully elucidated [34]. 

Olive oil is regarded as one of the key components of the Mediterranean diet that may positively 

influence blood pressure levels. It is rich in monounsaturated fatty acids, vitamin E, and polyphenols—

especially flavonoids—that may enhance nitric oxide bioavailability, promote vasodilation, and improve 

endothelial function [35]. Additionally, fruits and vegetables, rich in vitamins (e.g., vitamin C), minerals (e.g., 

potassium), dietary fiber, bioactive compounds (such as phytosterols and inorganic nitrates), and 

phytochemicals (including polyphenols, especially flavonoids), may support endothelium-dependent 

vasodilation and inhibit platelet aggregation [36]. The beneficial effects of whole grains on blood pressure are 

attributed to their high fiber content and minerals associated with fiber intake [37]. Red wine, as a complex 

mixture of bioactive compounds such as polyphenols (including resveratrol), exhibits antioxidant and anti-

inflammatory effects that translate into positive impacts on the cardiovascular system [38]. 

The 2018 guidelines of the European Society of Cardiology (ESC) and the European Society of 

Hypertension (ESH) on the management of arterial hypertension recommend the adoption of a healthy, 

balanced dietary pattern, such as the Mediterranean diet (MedDiet), for patients with hypertension [39]. 

Additionally, the 2021 ESC guidelines on cardiovascular disease prevention advocate the implementation of 

the MedDiet or a comparable dietary pattern to reduce cardiovascular risk, with a particular emphasis on 

favoring plant-based foods over animal-based products [40]. 

The first evidence of the cardioprotective effect of the Mediterranean diet (MedDiet) emerged in the 

1970s from the Seven Countries Study led by Ancel Keys. Keys observed that certain populations residing in 

the Mediterranean basin had specific dietary habits that, as hypothesized, could contribute to the lower 

cardiovascular mortality seen in these regions compared to populations in Northern Europe and the United 

States [41]. Over subsequent decades, the MedDiet has become one of the most extensively studied dietary 

patterns, and its definition—originally proposed by Keys—has been substantially refined [42]. Today, a large 

body of evidence documents the health benefits associated with adherence to the MedDiet, particularly in 

relation to metabolic syndrome, type 2 diabetes (T2D), cardiovascular disease (CVD), as well as certain 

neurodegenerative diseases and cancers [43,44]. With regard to the MedDiet’s influence on blood pressure 

levels, numerous studies have shown that consumption of foods characteristic of this dietary pattern is 

associated with a lower risk of developing hypertension, whereas consumption of foods uncharacteristic of the 

MedDiet, such as red and processed meat, is linked to elevated blood pressure [45]. 

The PREvención con DIETa MEDiterránea (PREDIMED) study was designed to assess the effect of 

the Mediterranean diet (MedDiet) on the primary prevention of cardiovascular diseases (CVD). This landmark 

trial involved nearly 7,500 participants at high cardiovascular risk. It compared two variations of the MedDiet—

one supplemented with extra virgin olive oil and the other with mixed nuts—to a low-fat control diet. Participants 

were not required to restrict calorie or sodium intake. All groups received dietary counseling, including group 

sessions tailored to the type of intervention, to support adherence to the assigned diet. In addition, participants in 

the MedDiet groups were provided with supplemental products (extra virgin olive oil or nuts) to ensure adequate 

intake of these key components. After a median follow-up of 3.8 years, greater reductions in diastolic blood 

pressure (DBP) were observed in the MedDiet groups compared to the low-fat diet: –1.5 mmHg (95% CI: –2.0 
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to –1.0) for the olive oil-supplemented diet and –0.7 mmHg (95% CI: –1.2 to –0.2) for the nut-supplemented diet. 

As for systolic blood pressure (SBP), differences observed after 4 years were only evident in unadjusted analyses 

and lost statistical significance after adjustment for confounding factors in multivariate analyses [46].Although 

the Mediterranean diet (MedDiet) has been extensively studied for its impact on cardiovascular risk factors, data 

regarding its effects on blood pressure (BP) values remained inconclusive until recently. The results of available 

studies were often inconsistent, due to both methodological differences and variability in the populations studied. 

Moreover, many studies were not originally designed to evaluate the antihypertensive effect of the MedDiet. In 

recent years, however, several meta-analyses of randomized controlled trials (RCTs) have been conducted to 

more precisely determine the impact of the MedDiet on blood pressure values; the results of these analyses are 

summarized in Table 3 [47, 48, 49, 50, 51, 52, 53]. 

 

Table 1. Effect of the MedDiet on BP: Results from published meta-analyses of RCTs examining the effect 

of the MedDiet on SBP and DBP in adults. 

 

Author, year Studies, n Participants, n 

Duration of 

trials 
BP difference (mmHg) 

Range 

SBP DBP 

Mean (95% CI) Mean (95% CI) 

Nordmann, et 

al., 2011 
6 2650 2–4 years Versus low-fat diet Versus low-fat diet 

    –1.7 (–3.3; –0.1) –1.5 (–2.1; –0.8) 

Nissensohn, et 

al., 2016 
6 7987 2–4 years Versus low-fat diet Versus low-fat diet 

    –1.5 (–2.9; 0.0) –0.7 (–1.3; –0.1) 

Ndanuko, et al., 

2016 
3 535 1–2 years 

Versus usual/low-

fat/prudent diet 

Versus usual/low-

fat/prudent diet 

    –3.0 (–3.5; –2.6) –1.9 (–2.3; –1.7) 

Gay, et al., 

2016 
4 7703 2–4 years 

Versus usual/low-

fat/prudent diet 

Versus usual/low-

fat/prudent diet 

    –1.2 (–2.8; 0.5) –1.5 (–2.1; –0.8) 

Rees, et al., 

2019 

Versus 

no/minimal 

interventio

n 

Versus 

no/minimal 

intervention 

Versus 

no/minimal 

intervention 

Versus no/minimal 

intervention 

Versus no/minimal 

intervention 

 2 269 3–24 months –2.9 (–3.5; –2.5) –2.0 (–2.3; –1.7) 

 

Versus 

another 

dietary 

interventio

n 

Versus another 

dietary 

intervention 

Versus 

another 

dietary 

intervention 

Versus another dietary 

intervention 

Versus another dietary 

intervention 

 4 448 3–12 months –1.5 (–3.9; 0.9) –0.2 (–2.4; 1.9) 
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Cowell, et al., 

2021 
19 4137 

1.5 week–5 

years 

Versus habitual/low–

fat/other diet 

Versus habitual/low–

fat/other diet 

    –1.4 (–2.4; –0.4) –1.5 (–2.7; –0.3) 

Filippou, et al., 

2021 
35 13,943 

6 weeks–3.7 

years 

Versus usual diet/other 

dietary intervention 

Versus usual diet/other 

dietary intervention 

    –1.5 (–2.8; –0.1) –0.9 (–1.5; –0.3) 

    Versus usual diet Versus usual diet 

    –3.1 (–4.8; –1.3) –1.6 (–2.6; –0.6) 

    
Versus all other dietary 

interventions 

Versus all other dietary 

interventions 

    –0.2 (–1.9; 1.5) –0.6 (–1.3; 0.1) 

    Versus low-fat diet Versus low-fat diet 

    –0.1 (–1.1; 0.9) –0.7 (–1.5; 0.1) 

BP, blood pressure; CI, confidence interval; DBP, diastolic blood pressure; RCT, randomized controlled trial; SBP, 

systolic blood pressure. 

 
Meta-analyses conducted to date to evaluate the impact of the Mediterranean diet (MedDiet) on blood 

pressure (BP) have provided inconclusive results. Additionally, in many studies, BP reduction estimates were 
based on differences relative to baseline values within individual study groups, which may have introduced 
the risk of bias in the analysis of outcomes. Unlike previous work, in our recently conducted meta-analysis, 
we sought to address these limitations and estimated the effect of the MedDiet on achieved BP reduction during 
follow-up, compared with usual diet or other dietary interventions [12]. The results showed that the MedDiet, 
compared with all other diets (usual diet or another dietary intervention), reduced systolic BP (SBP) by –1.5 
mmHg (95% CI: –2.8 to –0.1) and diastolic BP (DBP) by –0.9 mmHg (95% CI: –1.5 to –0.3). Compared only 
with the usual diet, the reductions were –3.1 mmHg (95% CI: –4.8 to –1.3) for SBP and –1.6 mmHg (95% CI: 
–2.6 to –0.6) for DBP. However, when compared with other active dietary interventions, including a low-fat 
diet, the MedDiet did not demonstrate an additional hypotensive effect, suggesting it is equally effective in 
lowering BP as other dietary interventions such as prudent, hypolipidemic, or modified-carbohydrate diets. 
Due to the limitations of available data, it was not possible to conduct a comparative analysis of the MedDiet’s 
effect on BP in hypertensive versus non-hypertensive individuals, as most studies included mixed populations. 
Moreover, in the few studies conducted exclusively in normotensive individuals, the effect of the MedDiet on 
BP was not statistically significant [47]. 

The effect of sodium intake on BP in the context of the MedDiet remains incompletely defined. Unlike 
the DASH diet, the MedDiet was not specifically designed to lower blood pressure, and its impact on BP has 
been studied mainly in relation to the reduction of other cardiovascular disease (CVD) risk factors such as 
overweight and obesity, hyperglycemia, or dyslipidemia, based on evidence linking it to lower CVD mortality. 
Randomized controlled trials (RCTs) assessing the MedDiet’s impact on BP were rarely designed with parallel 
sodium-reduction strategies. Although the MedDiet does not impose specific sodium intake limits, it promotes 
the consumption of foods naturally low in sodium, such as fruits and vegetables. As a result, individuals with 
high adherence to the MedDiet typically have lower sodium intake, and salt reduction often occurs secondarily 
as part of dietary intervention adherence [54]. However, based on the available RCT data, it is not possible to 
definitively determine to what extent sodium reduction contributes to the MedDiet’s observed hypotensive 
effects. Unlike studies assessing the DASH diet combined with sodium restriction, analyses of the MedDiet 
lack similar data, as these studies do not provide sufficient information on changes in sodium intake. 
Nevertheless, it can be hypothesized that the MedDiet’s beneficial effect on hypertension risk is related to its 
overall more optimal profile of micro- and macronutrients and minerals, which helps reduce oxidative stress 
and inflammation, and decreases exposure to potentially harmful dietary elements, including excess salt [55]. 
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Conclusions 

The conclusions drawn from this literature review indicate that both the DASH diet and the Mediterranean 

diet represent effective non-pharmacological strategies in the management of arterial hypertension and the 

prevention of cardiovascular diseases. The DASH diet demonstrates a clear antihypertensive effect, particularly 

when combined with sodium reduction, weight loss, and increased physical activity. In contrast, although the 

primary aim of the Mediterranean diet is not blood pressure reduction, it contributes to better blood pressure control 

through its beneficial impact on overall dietary quality, reduction of oxidative stress and inflammation, and 

decreased intake of harmful components such as trans fats or excessive salt. Successful implementation of both 

dietary models requires appropriate dietary counseling, the use of technological tools such as mobile applications 

that support dietary planning and monitoring, as well as policy actions that ensure broad access to healthy foods. 

Despite the substantial body of scientific evidence, further research—especially well-designed randomized 

controlled trials with precise sodium intake monitoring—is necessary to better assess the independent effect of the 

Mediterranean diet on blood pressure levels. 
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