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Diet as a non-pharmacological

method of treating hypertension
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Przemystaw Prokop?, Zuzanna Wrébel?, Jakub Sulima?

ABSTRACT

Hypertension is a primary global health concern and a paramount risk factor for
cardiovascular diseases and premature mortality. Similar to worldwide trends, this
issue affects almost one-third of adults in Poland. This review is based on the most
recent recommendations from the European Society of Cardiology and the
European Society of Hypertension. It investigates the role of diet as a non-
pharmacological strategy for controlling hypertension. We gathered results from
population studies, narrative reviews, and meta-analyses mostly published between
January 2020 and March 2025,

recommendations. The article highlights the importance of modifiable risk factors in

accentuating the evidence-based dietary
managing blood pressure, including obesity, poor nutritional habits, alcohol
consumption, and sodium and potassium intake. We demonstrated two dietary
patterns to lower blood pressure: the DASH and Mediterranean diets. Research
shows that even tiny lifestyle changes can significantly lower blood pressure,
reducing the need for pharmacological treatment at the same time. Complex
hormonal, vascular, and renal interactions are involved in the mechanisms

underlying dietary influence.

Keywords: hypertension, diet, obesity, non-pharmacological treatment methods.

1. INTRODUCTION

Around the globe, high blood pressure is a leading contributor to cardiovascular
disease and early mortality. It is among the group of civilization diseases,
frequently occurring worldwide (GBD 2017 Risk Factor Collaborators, 2019). The
National Health Fund 2019 study revealed that around 9.9 million adults in Poland
suffer from high blood pressure. It is 32.5% of the overall adult population in the
country. Individuals between 55 and 74 years old are the most impacted group.
According to the World Health Organization data, the disease affects as much as
1.28 billion adults aged 30-79 years around the world. Over 46% of people may not
even be aware of living with hypertension. Nowadays, monitoring blood pressure
at regular daily intervals is a strong predictor of cardiovascular diseases and deaths
caused by them. The threshold values for increased risk in 24-hour ambulatory
blood pressure monitoring differ. The American Heart Association defined the
value as 125/75 mmHg. However, according to the European Society of Cardiology,
a recommendation to initiate treatment of hypertension is 130/80 mmHg (Saco-Ledo
et al., 2020; Powell-Wiley et al., 2021).
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Objective
The study presents the role of diet as one of the non-pharmacological methods of treating hypertension based on the guidelines of the

European Society of Cardiology and the European Society of Hypertension.
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Figure 1. PRISMA flowchart

2. REVIEW METHODS

This work is a review focusing on the role of diet in hypertension management. The article involves the current guidelines and studies,
especially from January 2020 to March 2025. To complement the discussion, it is also essential to take older publications into
consideration. The oldest one dates back to 1996. The European Society of Hypertension and the American Heart Association
guidelines and recommendations are the basis of the presented overview. The cited publications refer to systematic reviews offering a
thorough overview of the current guidelines for hypertension treatment and prevention (Figure 1). To further enhance the objectivity of
the presented data, the paper includes six meta-analyses covering a wide range of studies on diet-related prevention and regulation of
hypertension. Additionally, findings from randomized, epidemiological, and observational population studies investigating the

relationship between diet and hypertension supplement the data.

3. RESULTS & DISCUSSION

Hypertension
In the guidelines from 2024, the European Society of Cardiology and the European Society of Hypertension defined hypertension as
repeated systolic blood pressure > 140 mmHg and/or diastolic blood pressure > 90 mmHg in a doctor’s office. At some point, the need
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to introduce a new category of blood pressure arose. It is called elevated BP. The term refers to a situation when systolic pressure is
between 120 and 139 mmHg or diastolic pressure values between 70 and 89 mmHg. It is worth noting that blood pressure values
strongly correlate with cardiovascular events and kidney diseases. However, the definition of hypertension is subjective and serves
mainly a practical purpose, which is to facilitate the diagnosis process and decisions on hypertension treatment. It also aims to
determine the pressure threshold at which lifestyle changes or pharmacological intervention holds more benefits compared to inaction
(Prejbisz et al., 2024; Mancia et al., 2023).

Risk factors for hypertension

The leading risk factors for hypertension include obesity, increased sodium intake, stress, and genetic factors. There is growing
evidence regarding the interactions between multiple genes and environmental factors that influence an individual’s risk of developing
various diseases. It is believed that hypertension arises due to disturbances in precisely functioning blood pressure regulation systems.
Abnormalities in blood pressure-controlling processes (molecular, biochemical, genetic) may consequently lead to an increase. These
disturbances are usually minor, and as a result, their identification is often challenging (Kunes & Zicha, 2009). Hypertension is turning
out to be an increasingly common health problem within an aging society. There are many more concerning factors, such as increase in
average body weight, and prevalence of a sedentary lifestyle. Current efforts focus on the prevention and management of hypertension.
Changing one’s lifestyle plays a significant role in treatment. Most information, such as risk of suffering from hypertension in the
future or the diagnosis of an already existing condition, may be obtained from an initial interview with the patient (Williams et al.,
2018).

Non-pharmacological treatment

Lifestyle changes have a significant influence on patients” health and well-being. Many factors contribute to deaths from cardiovascular
causes. Around the world, the responsibility for nearly 61% of deaths lies with poor diet, alcohol consumption, smoking, high blood
pressure, high body mass index (BMI), high cholesterol levels, high blood glucose levels, low fruit and vegetable consumption, and lack
of physical activity. The observations show that patients who maintain a healthy lifestyle have lower blood pressure by about 4-5
mmHg compared to those with a poor lifestyle. Appropriate health-promoting behaviors lower blood pressure and reduce the number
of pharmacological interventions and cardiovascular events (Mancia et al., 2023; Pescatello et al., 2021). For this reason, the European
Society of Cardiology (ESC) highlights the role of lifestyle intervention in the guidelines. However, it should never delay the
implementation of pharmacological treatment. The effectiveness of non-pharmacological methods is primarily based on observational
studies and meta-analyses. Some of them, i.e. normalization of body weight, proper diet, limitation of table salt intake, adequate
potassium intake, restriction of alcohol consumption, smoking cessation, and appropriate physical activity, seem to be the most
essential elements (Mancia et al., 2023; Filippou et al., 2020; He et al., 2020).

Normalization of body weight

Overweight and obesity affect approximately 1.5 billion people throughout the world. Body fat is a highly active and dynamic tissue.
Due to its biochemical activity leading to multifactorial disturbances in signaling pathways and hormonal secretion, the amount and
distribution of body fat are risk factors for cardiovascular disease (Koenen et al., 2021). Visceral fat releases free fatty acids into plasma,
directly influencing the development of atherosclerotic lesions in blood vessels. The increase in its concentration also stimulates
sympathetic ganglia in the lumbar spine and other central nervous system pathways, directly affecting the rise in blood pressure.
Adipocytes, the fundamental component of adipose tissue, increase the production of leptin, interleukin-6, and plasminogen activator
inhibitor, which are responsible for changes in the endothelium and vascular lining (El Meouchy et al.,, 2022; Fantin et al.,, 2019).
Receptors for leptin, which activate the hypothalamus, are also located within large vessels, mainly the aorta. It affects the proliferation
of vascular smooth muscle. It leads to arterial stiffness (Fantin et al., 2019). By putting pressure on the kidney, excessive kidney fat leads
directly to an increased renin secretion which further activates the renin-angiotensin-aldosterone system (Dinh Cat et al., 2016). ESC
guidelines indicate a correlation of a 3.6-4.4 mmHg decrease in average blood pressure for every 5.1 kg reduction in excess weight,

leading to the decline of obesity or overweight and thus restoring normal body weight (Williams et al., 2018; McEvoy et al., 2024).
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Diet
The recommendations also say to maintain appropriate dietary patterns as a non-pharmacological hypertension treatment. Proper
eating habits have a positive effect on blood vessel functioning, which may lower blood pressure. The DASH (Dietary Approaches to

Stop Hypertension) and the Mediterranean diets have the most significant proven effectiveness (Mancia et al., 2023)

DASH diet

DASH focuses on consuming fruits, vegetables, nuts, fish, poultry, and low-fat dairy products and minimizing the intake of highly
processed foods. The very distinctive feature of this diet is reduced consumption of fat, red meat, sweets, and sugar-sweetened
beverages. While being limited in sodium, it is rich in potassium, calcium, magnesium, and dietary fibre. Studies conducted in the
United States have shown that the use of the DASH diet, either high or low in potassium, lowers blood pressure. Combining this diet
with low sodium intake has greater blood pressure-lowering effects than using these components separately (Sacks et al., 2001). Other
studies have shown that DASH lowers blood pressure even in the group of people who do not suffer from hypertension. This effect is
independent of the initial blood pressure values and ongoing antihypertensive drug therapy. Recommendations show the importance

of appropriate dietary patterns in delaying the onset of hypertension. It is also important in supporting pharmacological therapy.

Mediterranean diet

In 2010, UNESCO acknowledged the Mediterranean diet as Intangible Cultural Heritage of Humanity due to its geographical roots
(Guasch-Ferré & Willett, 2021; Gaforio et al., 2019). The diet is a reflection of the 1960s Mediterranean dietary patterns. It is famous for a
plentiful consumption of fat plant-based products such as fruits, vegetables, bread, potatoes, beans, nuts, and many others. Minimally
processed, seasonal, and locally grown foods are preferred. Fresh fruits often appear in the diet, while sweets containing sugar or
honey are consumed only occasionally. The primary source of fat is olive oil. The distinctiveness of the Mediterranean diet lies in an
abundance of nuts, olive oil, and balanced wine consumption, which distinguishes it from other healthy dietary patterns (Gaforio et al.,
2019). It also includes fermented dairy products in reasonable amounts. Six studies revealed a positive relationship between the
Mediterranean diet and blood pressure level. Unfortunately, this effect was small, and there is insufficient evidence to explain the role
of this diet in the treatment of hypertension among European patients, where the risk of cardiovascular diseases is increasing
(Nissensohn et al., 2016).

Sodium intake
Table salt contains 40% sodium ions and 60% chloride ions. Unfortunately, it is the main source of sodium in our diets (He et al., 2020).
A small amount of salt is necessary for humans to preserve fluid balance and keep cells stable. Before understanding how salt preserves
food and using it as preservative, the typical daily intake was around 0.5g. Following that discovery, table salt turned into an essential
and highly sought-after item globally, and its use rose dramatically. Despite the development of refrigeration technologies, which also
keep food away from going bad, salt is still widely used. An average intake is about 10g per person a day in most countries (He et al.,
2020; MacGregor and de Wardener, 1999; Powles et al., 2013). A high-sodium diet alters Na+/K+-ATPase activity in the renal tubules
via hormonal mediators such as dopamine and angiotensin II. Sodium also stimulates the adrenal glands to release endogenous
ouabain-like compounds (OLCs). This inhibition of Na+/K+-ATPase activity results in rising intracellular Na+ and Ca2+ concentrations
of vascular smooth muscle cells, thereby increasing vascular tone and blood pressure (Jaitovich and Bertorello, 2010). There are
suspicions that chlorine may also affect blood pressure by influencing the brain, kidneys, and smooth muscles. Erythrocytes low level
of chloride ions and their decreased activity are standard features in patients with hypertension. It may result from chlorine metabolic
disorders that lead to development of hypertension (Suliburska, 2010).

Many studies showed that high sodium intake is linked to increased blood pressure values. By limiting sodium intake, we may
achieve lowering blood pressure, better control, and reducing the amount of antihypertensive drugs taken. According to the 2023 ESC

guidelines, a recommendation for salt intake is to consume <5g/day, which contains about 2g of sodium (Mancia et al., 2023).

Potassium intake
Adequate dietary potassium intake helps to lower blood pressure values but it is essential to avoid excessive consumption (Filippini et
al., 2020). Studies on vegetarians eating patterns, featuring greater potassium and reduced sodium consumption, have indicated a

decreased occurrence of high blood pressure. An elevation in blood potassium levels, even when still within normal ranges, causes
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endothelium-dependent vasodilation. This mechanism works through hyperpolarizing endothelial cells, which is the consequence of
the sodium pump stimulation and opening of the potassium channels. Other proposed mechanisms by which potassium can affect
blood pressure are natriuresis, modulation of baroreceptor sensitivity, reduced sensitivity to norepinephrine and angiotensin II,
elevated serum and urinary kallikrein levels, increased sodium-potassium ATPase activity, changes in DNA synthesis and proliferation
of smooth muscle cells in vessels, and the sympathetic nervous system (Houston & Harper, 2008; Haddy et al., 2006). The 2023 ESC
guidelines recommend an appropriate dietary modification, including an increased potassium intake, for people with hypertension.

This indication does not include patients with advanced chronic kidney disease (Mancia et al., 2023).

Alcohol consumption

Modern science says it is not true that alcohol has cardioprotective properties. It still remains a widely held belief in public opinion.
Epidemiological studies indicate that consumption of 30 grams of pure ethanol per day is associated with an increased frequency of
hypertension development and a higher risk of cardiovascular diseases. Blood pressure values in people who consume large amounts
of alcohol are, on average, 5-10 mmHg higher than the population average. Contemporary research indicates a complex, multifactorial
pathogenesis of hypertension caused by chronic, excessive alcohol consumption (Chobanian et al., 2003; Wexler & Aukerman, 2006;
Husain et al., 2014). The theory developed by the World Hypertension League indicates an imbalance between a significant effect on
the central nervous system affecting cardiac output and a peripheral impact on blood vessels, which is explained by a consistently
greater increase in systolic blood pressure than diastolic blood pressure in groups of patients who excessively consume alcohol (Husain
et al., 2014). Alcohol weakens the sensitivity of baroreceptors located in the brainstem and increases the secretion of corticotropin-
releasing hormone, which is responsible for increasing heart rate and peripheral vasoconstriction. It also increases the activity of the
RAA system and the secretion of cortisol, which can lead to increased levels of specific vasoconstrictors such as endothelin-1,
norepinephrine, and nitric oxide. It also plays a significant role in the pathogenesis of hypertension (Rupp et al., 1996; Marchi et al.,

2014). The summaries are presented in Table 1.

Table 1. Summary of key factors influencing blood pressure reduction.

Factor Degree of reduction in arterial hypertension Sources

A decrease in mean arterial pressure of 3.6—4.4
Normalization of mmHg for every 5.1 kg of excess weight loss, .
. . 0 . . (Williams et al., 2018)
body weight. leading to a reduction in obesity or overweight

and restoration of a healthy body weight

Following the DASH diet, with either high or low
potassium levels, lowers blood pressure.
Combining this diet with low sodium intake

) ) ) (Sacks et al., 2001)
DASH diet. results in a greater blood pressure-lowering effect
than using either component separately. Studies
also show a reduction in blood pressure in people

without hypertension.

Studies suggest a positive correlation between the
Mediterranean diet and blood pressure. The effect
Mediterranean diet. is minor, and there is insufficient evidence to (Nissensohn et al., 2016)
support its use in non-pharmacological treatment

of hypertension in Europe.

Reducing sodium intake contributes to better
Sodium intake. blood pressure control and reduced drug demand. | (Mancia et al., 2023)

Guidelines recommend consuming <5g of salt per
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day, which contains 2g of sodium.

Adequate potassium intake may lower blood

pressure. Too much potassium intake should be .
(Filippini et al., 2020)

Potassium intake. avoided. Guidelines recommend increasing .
(Mancia et al., 2023)

potassium intake by diet modifications. It does
involve patients with advanced kidney disease.

Consumption of 30 grams of pure ethanol per day (Chobanian et al,, 2003) (Wexl
obanian et al., exler

Alcohol is associated with an increased incidence of .
) . . . . & Aukerman, 2006) (Husain et
consumption. hypertension and a higher risk of cardiovascular 1, 2014)
al.,
disease.

Lifestyle changes and the implementation of dietary modifications in the treatment of hypertension are essential ways to prevent
the exacerbation of negative factors associated with hypertension. Patient education regarding diet and limiting the consumption of

stimulants that increase the risk of cardiovascular diseases is of significant importance.

4. CONCLUSION

The Mediterranean and vegetarian diets have been shown to offer practical health benefits in treating hypertension. They contain
significantly higher amounts of vegetables. Remembering the limited consumption of red meat in favour of fish or plant-based protein
substitutes is also essential. Minimizing table salt in the diet and increasing the proportion of plant-based products helps to balance the
intake of sodium and potassium. The reduction of the risk of hypertension complications, related to overweight or obesity, can be
obtained by assessing the patient's body weight, an appropriately adjusted diet, and maintaining a proper caloric balance. Limiting or
stopping the use of stimulants such as alcohol and cigarettes will allow for more effective normalization of blood pressure, especially in
people who do not have atherosclerosis. All the above-mentioned factors significantly inhibit the progression of the disease, which may

result in limited pharmacotherapy.
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