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Abstract
High blood pressure (BP) is considered as a strong predisposing factor for cardiovascular diseases (CVD) Environmental and genetic factors may
have a role in high blood pressures. Nutrition has a potential role in the prevention of hypertension and its sequelae. Effect of lowering blood
pressure by modification of complex dietary patterns may be the result of synergism between the various components of certain foods or food
combinations rather than of the specific effect of a particular nutrient. Vegetarian Diet, Mediterranean Diet, and Dash Diet are three food patterns
which have been associated with lowering BP. Vegetarian Diet are characterized by high intake of legumes, nuts, vegetables, and fruits. A relatively
high polyunsaturated to saturated fat ratio will make by this kind of diet. Low fat content and high potassium, magnesium, and fiber content
of this diet, all factors possibly cooperating to the reduction of blood pressure. Mediterranean Diet has low animal and dairy products as well as
saturated fatty acids and cholesterol; it is rich in plant food, legumes, fiber, and antioxidant vitamins with olive oil as the main source of fat. The
dietary approaches to stop hypertension (DASH) is a success process in control of hypertension, which emphasizes vegetables and fruits and dairy
foods with low-fat, it also includes more nuts, poultry, fish, and, whole grains and lower amounts of red meat, fats, sweets, and sugar-containing
beverages. DASH diet is poorer in total and saturated fat and cholesterol and richer in potassium, magnesium, calcium, and fiber in comparison to
the habitual Western diet. In conclusion, although multiple dietary factors can influence on BP and each factor has a modest effect; the combined
effects of those factors can be substantial. In the current study, we review food patterns, lifestyle, and their relationship with hypertension and the
possible mechanisms involved.
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1. Context
Industrialized countries pay a heavy to cardiovascular
diseases (CVDs) in terms of morbidity and mortality. In
the past two decades in many developing countries an increasing load of CVD was shown. Therefore, CVD shows
are considered as a main cause of disability, morbidity,
and mortality worldwide [1]. Seventy-five percentage CVD
results from high blood cholesterol, high blood pressure
(BP), smoking, or their combination. In particular, high BP
is a powerful risk factor for CVD, stroke, heart failure, renal
failure, and deaths [1-4]. Specifically, nearly one billion individuals worldwide were affected by hypertension, thus
hypertension representing the main cause of cardiovascular disease in the world. In addition, it is responsible for 13%
of all deaths worldwide [1, 2, 5]. The prevalence of hypertension is similarly to increase with the population ages,
as suggested by current data from the Framingham Heart
Study;" whereby non-hypertensive individuals at 55 years
of age have a 90% lifetime risk to develop hypertension"
[6]. Furthermore, high BP is less frequently a single risk
factor but is more often accompanied by a bunch of other
risk factors grouped under the definition of metabolic syndrome [7]. Elevated BP results from genetic factors, en-

vironmental factors, and interactive interactions among
these factors. Among of the environmental factors that affect BP (inactivity, diet, and psychosocial factors), factors
that have a distinguished role on BP regulation is dietary
factors [8]. It follows that nutrition has a great potential
role in the prevention of hypertension and its comorbidity. Although the range of BP reduction from dietary manipulation is slightly greater in hypertensive individuals
than in non-hypertensive, even an apparently small reduction in BP could have a great beneficial impact on the whole
population [8].
The aim of this paper is to review present knowledge relating lifestyle modification and complex dietary patterns
to the prevention and treatment of high BP.

2. Evidence Acquisition

We focus particularly on two dietary patterns habitually consumed by different populations/individuals in
different parts of the world-the vegetarian diets and the
Mediterranean diets- and an experimental diet that largely
went into use, that is, the DASH diet.
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3. Results
3.1. Lifestyle Modification
Lifestyle modification, in last decade called nonpharmacologic therapy, has an important role in hypertensive and non-hypertensive individuals. In individuals
with hypertension, lifestyle alteration act as a initial treatment before the start of drug therapy and as an auxiliary
part of medication in persons already on drug therapy.
In medication-controlled BP individuals, these therapies
can facilitate drug descend and drug retreat in individuals who receive and keep lifestyle changes. To prevent
hypertension, in non-hypertensive individuals, lifestyle
modifications have a important role, and more extensively
to reduce BP and thereby lower the risk of BP-related
comorbiditie. Reduction in systolic BP to 3-mmHg can
lead to an 8% and 5% reduction in stroke mortality and
mortality from coronary heart disease respectively [9].
The effects of specific lifestyle factors that reduce BP
highlight in the following sections: Increase in physical activity levels. Lowering in BP due to an increasing in level of
physical activity was independent of concurrent changes
in weight. An aerobic exercise intervention resulted in a 4
mmHg net reduction in systolic BP among individuals documented in a recent meta-analysis of 27 randomized trials
[10]. Interestingly, independent of the exercise intensity
to effect on BP change be magnitude. Increased physical
level can promote initial weight loss and maintenance of
it, in addition to a direct beneficial effect on BP. In aggregate, these findings are accompanied by recommendation
of the US surgeon general; “persons exercise 30 minutes or
more most, if not all, days of the week.”
3.2. Reducing Salt (Sodium Chloride) Intake
The effect of high intake of sodium chloride on BP was
shown in the past evidences. Document results from epidemiologic studies, animal studies, and clinical trials have
documented that reduction in sodium intake can prevent
hypertension (TOHP2, phase 2 of the trials of hypertension prevention) [11], promote control of hypertension in
older-aged persons who use medication (TONE, trials of
non-pharmacologic interventions in the elderly) [12], and
in overweight individuals potentially can prevent cardiovascular events [13, 14]. TOPH2 was shown that reduce in
sodium intake can decrease the incidence of hypertension
by approximately 20% alone or combined with weight loss.
Reducing in BP and the need for antihypertensive medication in older persons documented in the TONE. In both trials reducing in total sodium intake to approximately 100
mmol/d was shown. Such data support current guidelines
to limit salt intake to 6 g/d, the equivalent of 100 mmol of
sodium (2400 mg) per day.
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3.3. Maintaining a Healthy Body Weight
Observational and clinical trials studies indicate that
BP and hypertension strongly associated with weight.
High prevalence of overweight and obesity throughout the
world showed the importance of this relationship. Weight
reduction can lower BP was documented in every clinical trial that has examined the influence of weight loss
on BP [15]. In one study that aggregated results across 11
weight loss trials, average systolic and diastolic BP reductions were 1.6/1.1 mmHg per kilogram of weight loss [16].
Lifestyle intervention trials have uniformly achieved shortterm weight loss. Shahraki et al., in clinical cross-sectional
study showed that educational level, multiple pregnancies, marital status, and lack of exercise are some possible
explanations for the obesity among Sistan and Baluchestan women [17]. In another study he showed that the rate
of overweight/obesity among boys and girls was 8.9 % and
10.3 %, respectively; Prevalence of overweight increased as
the boys and girls approached adolescence and it was more
prevalent among girls than boys. Prevalence of overweight
was directly related to maternal education in this population [18]. In another clinical cross-sectional study he reported that the prevalence of cardiovascular risk factors
increases with age. They emphasized that WC is a better index for predicting some cardiovascular risk factors
in younger and middle-aged women; however, for older
women, WHR was better [19].
3.4. Moderating Alcohol Intake (Among Those Who Drink)
Many epidemiologic studies have documented the relationship between elevated BP and high alcohol intake
(typically three or more drinks per day). Reductions in alcohol intake can lower BP in non-hypertensive and hypertensive men who are heavy drinkers have also reported in
trials. In the prevention and treatment of hypertension
study, which studied moderate- to-heavy drinkers mentioned that; “a reduction in alcohol intake lowered BP to
a small, non-significant extent” [20]. In aggregate, many
documents support a recommendation to limit alcohol intake for men and women respectively to no more than two
drinks and one per day among those who drink.
3.5. Increasing Potassium Intake
Increasing in levels of potassium intake is associated
with low BP, whereas there is a direct relationship between
salt intake and BP. A metnalysis of trials documented that
supplementation of diet with potassium lowered BP [21].
Reducing systolic and diastolic BP to 4.4 and 2.5 mmHg
and to 1.8 and 1.0 mmHg respectively was shown in hypertensives and non-hypertensives individuals by a typical dose of 60 to 120 mmol/d of supplemental potassium.
Zahedan J Res Med Sci. 2016; 18(7):e7547.
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From potassium intake reduction in BP in black people
greater than whites. Because using diet can supply a high
dietary intake of potassium rather than pills and because
the sources of are variable, obtain potassium from food is
better than supplements.
3.6. Importance of Dietary Patterns
Previous investigations of adolescent diet have tended
to focus on intakes of individual foods or nutrients alone.
However, in recent years, the use of dietary pattern analysis has become popular for characterizing the whole diet
in combination, because this approach captures complex
behaviors and potentially interactive and antagonistic effects among nutrients that might impact health outcomes
[22, 23].
Vegetarian diet, Mediterranean diet, and Dash diet are
three food patterns have been associated with lowering BP.
3.7. Vegetarian Diet
Anthropological and historical considerations of the
diet of primitive men [24] as well as observational data
on population groups where diets are plant-based [25,
26] clearly support the benefits on BP levels derived from
the adherence to a vegetarian dietary regimen with no
or very little amount of animal-based products [27]. Notably, when these individuals migrate to industrialized
countries therefore changing their diet and lifestyles, their
BP, and risk of hypertension increase [28]. However, even
within industrialized societies, lifestyles and diet influence BP. To date, the most definitive and well-controlled
observational data on the effects of vegetarian diets on BP
come from studies of seventh-day Adventists. The seventhday Adventists are expected, by religious belief, to abstain from alcohol, nicotine, and caffeine and to follow a
vegetarian diet supplemented with eggs and dairy products. In a cross-sectional analysis on a large cohort of 34
192 California seventh-day Adventists, the prevalence of hypertension was nearly double among Adventists who followed a diet similar to a typical American diet than in vegetarian adventists [29]. After adjustment for body weight,
the effect was somewhat reduced, suggesting that the adherence to a vegetarian diet may be associated to lower
body mass. Moreover, the Adventists showed a trend toward lower mortality from cancer, heart disease, and diabetes than non-Adventists living in the same communities.
Cross-cultural studies have shown that the age-related increases in BP typically observed in developed societies is
less evident in individuals adopting a vegetarian dietary
style [30]. In summary, data from observational studies indicate that the SBP of vegetarians is 3 - 14 mmHg lower and
the DBP is 5 - 6 mmHg lower than that of non-vegetarians.
Zahedan J Res Med Sci. 2016; 18(7):e7547.

Vegetarians also show lower prevalence of hypertension
than non-vegetarians (2% - 40% versus 8% - 60%, respectively) [22]. The number of randomized controlled trials of
the effect of vegetarian diets on BP is quite small [27]. Overall they are supportive of the BP-lowering effects of vegetarian diets in both normotensive and hypertensive individuals. However, in most clinical studies, the adjustment for
body weight reduced the effect of the intervention on BP,
indicating that weight loss may be one of the mechanisms
leading to the reduction of BP, while apparently a reduction of sodium intake was not responsible for the observed
effect.
Vegetarian diets are characterized by high intake of
fruits, vegetables, legumes, and nuts, thus resulting in a
relatively high polyunsaturated to saturated fat ratio, relatively low fat content and high potassium, magnesium,
and fiber content, all factors possibly cooperating to the
BP-lowering effect [31]. Additionally, the vegetarian lifestyle
is often associated in Western societies to increased physical activity, abstention from alcohol and smoke, and adoption of relaxation techniques, possibly favorably acting on
BP regulation. Fruits and vegetables are rich sources of antioxidants. John et al. [32] showed that, increased intake
of fruits and vegetables was associated with decreases in
SBP and DBP in both hypertensive and non-hypertensive individuals. Regulation of nitric oxide syntheses by antioxidants is a proposed mechanism by which vegetables may
decrease BP [33]. The ability of dietary antioxidants to remove excess superoxide may be expected to potentiate the
action of nitric oxide and reduce BP, because nitric oxide
can be inactivated in vivo by the superoxide anion [33, 34].
A vegetarian diet can make reduction in body weight in
overweight individuals and to the maintenance of a low
body weight, with consequence of reductions in BP and in
the risk of hypertension. However, reduced body weight is
not the only mechanism by which vegetarian diets influence BP.
In conclusion, although the evidence suggests a BPlowering effect of a vegetarian diet, the high degree of
intercorrelation among different dietary and non-dietary
components hampers the identification of the factor or
factors responsible for this effect. However, although specific recommendations for a vegetarian diet in the prevention/treatment of high BP cannot be made, this diet is
largely consistent with most guidelines for the prevention
and treatment of hypertension and CVD.
3.8. Mediterranean Diet
The story of the Mediterranean diet, first explored
in the 1960s in the seven countries study, is considered
the golden standard of healthy nutrition and it is associated with decreased morbidity and mortality, especially
3
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from cardiovascular causes [35-37]. This diet has consistently been associated with better health and longevity
and the protective effects of the Mediterranean diet on
coronary heart disease morbidity and mortality rates are
well known [38-41]. This diet is low in animal and dairy
products as well as saturated fatty acids and cholesterol;
Mediterranean diet is rich in plant food, legumes, fiber,
and antioxidant vitamins, whereas the main fat source
of this diet is olive oil. Epidemiologic observations considering the complexity of the interplaying factors. This
diet includes daily consumption of vegetables (2 - 3 servings),unrefined cereals and cereal products, fruit (4–6 servings), dairy products (1 or 2 servings),olive oil, and red or
white wine (1–2 wine glasses); weekly consumption of fish
(4– 5 servings), potatoes (4–5 servings), pulses, olives, and
nuts (more than 4 servings) and sweets (1–3 servings)and
eggs; monthly consumption of red meat and meat products (4–5 servings) [42]. The possible beneficial effect of
the visible fat of the Mediterranean diet, monounsaturated
olive oil, was investigated in a group of 23 hypertensive
patients [43]. All of them were on stable antihypertensive
treatment and had not changed their body weight in the
last 6 months.
This study shows how a dietary pattern based on the
use of olive oil (40 g daily for men and 30 g for women) was
able to impede with BP control over long time in comparison to a dietary regimen whose lipid source was mainly
represented by a similar amount of polyunsaturated sunflower oil. Three phases of this randomized single-blind
clinical trial study includes: a 1-month run-in, a 6-month
intervention period with monounsaturated or polyunsaturated dietary treatment, and a 6-month intervention period with the alternative dietary approach. Body weight
did not change over this period. A significant reduction
in the baseline dosage of antihypertensive drugs was observed (-48%, 95% confidence interval [CI], -25 to -71), at the
end of the olive oil dietary intervention, while at the end
of the polyunsaturated treatment (-4%, 95% CI, -24 to 17),
no change was observed. The difference between the effects of the two dietary periods being statistically significant (P < 005). In spite of the reduction of drug dosage,
also reduction in BP levels at the end of the olive oil period
is more significantly than the sunflower oil (127.84 ± 14.8
mmHg versus 135.90 ± 13.8 mmHg, P < 05 for SBP and P
< 01 for DBP). Poly-phenols with antioxidant properties in
virgin olive oil may improve the endothelial function and
effect on BP. These results, also confirmed by other studies
[44].
3.9. Dash Diet
The story of the nutritional management of hypertension through modification of dietary patterns initiated
4

from the DASH [45] and DASH-sodium trials [46]. The impressiveness of a dietary regimen similar to that adopted
in the DASH diet has been emphasized in recent commanding reports [8, 47] DASH diet is emphasizes on fruits, vegetables, and low-fat dairy foods. Compared to the typical
western diet, Dash diet also includes more whole grains,
poultry, fish, and nuts, and lower amounts of fats, red
meat, sweets, and sugar-containing beverages. DASH diet
is poorer in total and saturated fat and cholesterol and
richer in potassium, magnesium, calcium, and fiber in
comparison to the Western diet. Actually, the BP lowering
effect of complex dietary patterns is the result of the synergism between the different components of certain foods or
food combinations rather than of the particular effect of a
nutrient alone. The goal of the DASH diet was really to evaluate the effects on BP of a change in dietary patterns, rather
than the effects of a change in a particular nutrient. Lowering systolic blood pressure by an average of about 6 mm
Hg and diastolic pressure by about 3 mmHg was observed
by the DASH diet. The effect of the diet that was only higher
than the typical American diet in fruits and vegetables on
BP was about 3 mmHg in systolic and 2 mmHg reduction in
diastolic pressure.
The DASH trial was even more effective for participants
with blood pressure 140.90 - 159.99 mmHg cause reducing
in systolic and diastolic blood pressure by an average of 11
and 6 mmHg respectively [45, 48] and within 2 weeks of
starting the diet the reductions in blood pressure was happened. These surprising results presented significantly reduction in blood by the DASH diet and motivated the joint
national committee on prevention, detection, evaluation,
and treatment of high blood pressure to recommend the
DASH diet to goal in blood pressure control [49]. What we
earned from the DASH-Sodium study showed that reducing sodium intake could lower systolic and diastolic blood
pressure significantly in both the control and DASH diet
groups [44, 50]. Key findings in that study includes :
-The DASH diet decrease blood pressure at any levels of
sodium intake.
-Lowering sodium intake to the most recently recommended level (2,400 mg) effectively reduced blood pressure in all participants.
-Lowering sodium intake to 1,500 mg lowered blood
pressure by twice in comparison to recommended level.
-Lowering sodium intake to 1,500 mg/day in nonhypertensive subjects lowered blood pressure by 5.6/2.8
mmHg on the control diet and by 1.7/1.1 mmHg on the DASH
diet.
-Lower sodium intake and the DASH diet when combined the effect of them on blood pressure become substantially greater. The combined effect of the DASH diet
and lowering sodium intake to 1,500 mg was a reduction of
Zahedan J Res Med Sci. 2016; 18(7):e7547.
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8.9/4.5 mmHg (7.1/3.7 mmHg in non-hypertensive subjects
and 11.5/5.7 mmHg in hypertensive subjects).
These findings have comprehensive implications.
First, they supply a scientific basis for a dietary sodium
aim lower than most recently recommended. Second, they
emphasize on the benefit of reducing sodium intake even
in non-hypertensive people. The DASH combination diet
is consistent with other dietary recommendations. The fat
content of this diet (6% of calories from saturated fat) is
similar to that of the AHA step I diet [51]. It’s dairy content
(approximately 3 servings/day) and calcium content (1200
mg/day/2100 kcal) are also similar to dietary recommendations planned to prevent osteoporosis [52]. The content
of fruit and vegetable (10 servings/day) also meets the
current U.S. dietary guidelines planned to prevent cancer
[21]. Therefore, the DASH trial performed BP reduction may
also have other benefits in terms of preventing chronic
disease. Potassium is one nutrient that contributed to the
effect of the fruits-and-vegetables and a combination diet.
In DASH diet, the fruits-and-vegetables, and combination
diets provide approximately 75 mmol more potassium/day
than the control diet (at 2100 kcal/day). In a recent Metaanalysis shows that, an increase of 60 mmol of potassium
in hypertensive individuals was collaborated with a 4.4
mmHg reduction in SBP and 2.4 mmHg reduction in DBP
[53]. Diets enriched in fruits and vegetables associated
with increased antioxidant activity [54]. Prior studies
have shown endothelium-dependent vasodilatation can
improve by antioxidants [55]. Additionally, these diets
are also increased in magnesium content. In population
studies, inversely related was found to dietary intake of
magnesium and BP among men, [56] women, [57] and children, [58] and there was an inverse relationship between
magnesium intake and risk of stroke. However, direct
supplementation of magnesium had no significant effect
on BP in women with low intake.
4. Conclusions
High BP is largely associated with chronic condition
impressed both developed and developing countries, with
increasing risk collaborated with the ageing the population. Multiple dietary factors affect BP homeostasis
and may have desirable effects on high BP prevention
and treatment. Besides the “classical” nutritional guidelines (weight loss, reduced salt intake, increased potassium intake, moderation of alcohol consumption among
drinkers), there is a clear-cut evidence of the effectiveness
of the DASH dietary pattern in lowering BP, particularly in
hypertensive individuals. Beneficial effect of other complex dietary patterns, like the vegetarian diets and the traditional Mediterranean diet was shown in many evidences.
Zahedan J Res Med Sci. 2016; 18(7):e7547.

More research is needed to substantiate the findings obtained by observational studies or short-term intervention
trials with larger randomized intervention studies. In conclusion, the role of nutrition in the prevention of high BP
and its comorbiditie with high impact on public health
and socioeconomic costs must not be neglected and need
stronger researches than that supported by present scientific evidence.
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