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KEY POINTS

e A compelling body of evidence supports the concept that multiple dietary factors affect blood pres-

sure (BP).

e Dietary changes that effectively lower BP are weight loss, reduced sodium intake, increased potas-
sium intake, moderation of alcohol intake (among those who drink), and Dietary Approaches to Stop
Hypertension (DASH)-style and vegetarian dietary patterns.

e In view of the increasing levels of BP in children and adults and the continuing epidemic of BP-
related cardiovascular (CV) and renal diseases, efforts to reduce BP in both nonhypertensive and

hypertensive individuals are warranted.

e The challenge to health care providers, researchers, government officials, and the general public is
developing and implementing effective clinical and public health strategies that lead to sustained
dietary changes among individuals and more broadly among whole populations.

INTRODUCTION

Elevated BP remains an extraordinarily common
and important risk factor for CV and kidney dis-
eases throughout the world.! According to the
2011 to 2012 National Health and Nutrition Exami-
nation Survey (NHANES), approximately 70 million
adult Americans (29%) have hypertension (a sys-
tolic BP >140 mm Hg, a diastolic BP >90 mm Hg,
or treatment with antihypertensive medication),?
and at least as many Americans have prehyperten-
sion (systolic BP 120-139 mm Hg or diastolic BP
80-89 mm Hg, not on medication). Regrettably,
the prevalence of hypertension has remained
essentially unchanged for the past 2 decades, and
control rates remain low, at approximately 53%.>
Systolic BP progressively rises with age, such
that hypertension becomes almost ubiquitous
among the elderly. As a result of the age-related
rise in systolic BP, approximately 90% of adult
Americans develop hypertension over their life-
time.* Elevated BP afflicts both men and women.
African Americans, on average, have higher BP

than non-African Americans as well as an
increased risk of BP-related disease, in particular
stroke and kidney disease.

BP is a strong, consistent, continuous, indepen-
dent, and etiologically relevant risk factor for CV
disease and renal disease.® Importantly, there is
no evidence of a BP threshold, that is, the risk of
CV disease increases progressively throughout
the range of usual BP, including the prehyperten-
sive range.® It has been estimated that approxi-
mately a third of BP-related deaths from coronary
heart disease (CHD) occur in individuals with BP
in the nonhypertensive range. Accordingly, prehy-
pertensive individuals not only have a high probabil-
ity of developing hypertension but also carry an
excess risk of CV disease compared with those
with a normal BP (systolic BP <120 mm Hg and dia-
stolic BP <80 mm Hg).” Approximately 54% of
strokes and 47% of ischemic heart disease events
worldwide have been attributed to an elevated BP.2

Elevated BP results from environmental factors
(including dietary factors), genetic factors, and
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interactions among these factors. Of the environ-
mental factors that affect BP (diet, physical inac-
tivity, toxins, and psychosocial factors), diet likely
has a predominant role in BP homeostasis. Well-
established dietary modifications that lower BP
are a reduced sodium intake, weight loss, moder-
ation of alcohol consumption (among those who
drink excessively), and healthy dietary patterns,
specifically, Dietary Approaches to Stop Hyper-
tension (DASH)-style diets, vegetarian diets, and,
to a lesser extent, Mediterranean-style diets.

In nonhypertensive individuals, dietary changes
that lower BP have the potential to prevent hyper-
tension and reduce the risk of BP-related CV
disease. Even an apparently small BP reduction,
if applied broadly to an entire population, could
have an enormous, beneficial impact. For example,
it has been estimated that a 3 mm Hg average
reduction in systolic BP could lead to an 8% reduc-
tion in stroke mortality and a 5% reduction in mor-
tality from CHD (Fig. 1).° In uncomplicated stage |
hypertension (systolic BP 140-159 mm Hg or dia-
stolic BP 90-99 mm Hg), dietary changes can serve
as first-line therapy, before antihypertensive medi-
cation. Among hypertensive individuals who are
already on medication, dietary changes can further
lower BP and make it possible to reduce the num-
ber and doses of medications. In general, the
magnitude of BP reduction from dietary changes
is greater in hypertensive individuals than in nonhy-
pertensive individuals.

Although dietary changes lower BP, there is
considerably less evidence on whether dietary
changes blunt the age-related rise in systolic BP.
On average, systolic BP rises by approximately
0.6 mm Hg per year. Efforts to prevent this
age-associated rise in systolic BP hold the greatest
promise as a means to prevent elevated BP
and curb the epidemic of BP-related disease. Un-
fortunately, even the longest diet-BP intervention
trials have lasted less than 5 years. Whether the
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BP reductions observed in these trials have merely
shifted the age-associated rise in BP curve down-
ward, without a change in slope (Fig. 2), or actually
reduced its slope (see Fig. 2) cannot be deter-
mined. Still, evidence from migration studies,
ecologic studies, and, most recently, observational
analyses of trial data'® suggest that dietary factors
should reduce the rise in systolic BP with age.
The objective of this article is to synthesize
evidence on the relationship of diet and BP. The
summary of evidence and corresponding recom-
mendations largely reflect previous reviews.'!'2

DIETARY FACTORS THAT REDUCE BLOOD
PRESSURE
Weight Loss

Weight is directly associated with BP. The impor-
tance of this relationship is reinforced by the high
and increasing prevalence of obesity throughout
the world. In the United States, approximately
69% of adults have a body mass index
(BMI) greater than or equal to 25 kg/m? and, there-
fore, are classified as either overweight or obese;
approximately 35% of adults are obese
(BMI >30 kg/m?)."® Likewise, among infants, tod-
dlers, children, and adolescents, the prevalence
of high weight persists, with scant evidence of
any improvement.

Weight loss lowers BP. Reductions in BP occur
before, and even without, attainment of a desirable
body weight. In a meta-analysis of 25 trials, an
average weight loss of 5.1 kg reduced systolic BP
by a mean of 4.4 mm Hg and diastolic BP by a
mean of 3.6 mm Hg."* In subgroup analyses, BP re-
ductions were greater in those who lost more
weight. Dose-response analyses'® and observa-
tional studies also provide evidence that greater
weight loss leads to greater BP reduction. Given
the potential for huge reductions in weight, howev-
er, a linear dose-response relationship is unlikely.

Fig. 1. Estimated effects of
population-wide shifts in systolic BP
on mortality. CHD, coronary heart
disease. (Data from Stamler R. Impli-
cations of the INTERSALT study. Hy-
pertension 1991;17(1 Suppl):116-20.)
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