
The Role of Dairy and Dairy Nutrients in 

Promoting the Benefits of DASH

The DASH Eating Plan
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The DASH Eating Plan
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Why DASH?
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Dietary Approaches
to Stop Hypertension

ÅResearch has shown 

that the DASH Eating 

Plan can lower blood 

pressure.
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Why DASH?

ñIf uncontrolled, 

hypertension can lead 

to coronary heart 

disease, stroke, cardiac 

failure,

or kidney failureò
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Goal:
Hypertension    

from 28% to 

16% of adults.

U.S. Department of Health and Human Services. Healthy People 2010. January 2005.6



DASH: Recommended by
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DASH Eating Plan Basics
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DASH Eating Plan

ÅEmphasizes nutrient-rich low-fat dairy 

products, fruits and vegetables

ÅConsistent with the 2005 Dietary Guidelines

ÅProvides nutrients of concern: calcium, 

potassium, fiber and magnesium, as well 

as vitamins A, C and E.

ÅPositive approach - focused on what to 

include, not what to avoid

9
U.S. Department of Health and Human Services. Your Guide to Lowering Your 

Blood Pressure with DASH. 2nd Edition, April 2006



DASH Eating Plan
based on a 2,000 calorie diet

U.S. Department of Health and Human Services. Your Guide to Lowering Your Blood 

Pressure with DASH. 2nd Edition, April 2006

Food Group Daily Servings

Grains 6-8

Vegetables 4-5

Fruits 4-5

Low-fat or fat-free dairy products          2-3

Meats, poultry, fish 6 or less

Nuts, seeds, dry beans 
and peas 4-5/week

Fats and oils 2-3

Sweets 5 or less/week
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How Are Americans Doing?

What We Eat in America, NHANES 2001-2002, 2005-2006: Usual Nutrient Intakes from Food 

Compared to Dietary Reference Intakes;http://www.ars.usda.gov/foodsurvey 

Fruits/Vegetables:

DASH recommendation                  8-10 daily servings

American average                        3.04 daily servings

Milk Group Foods

DASH recommendation 3.00 daily servings

American average 1.7 daily servings

Calcium Intake

DASH trial 1250mg daily

American average 970mg daily
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DASH Eating Plan Benefits
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Heart Health & Stroke

Bone HealthMetabolic Syndrome

Hypertension/blood pressure

13



Hypertension

A blood pressure reading of 

140/90 mm/Hg or greater

A serious health problem among 

Americans with ramifications 

if not controlled

stroke cardiac 
failure

coronary 
heart 

disease

kidney 
failure
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Whoôs at Risk?

American Heart Association; High Blood Pressure Statistics; www.americanheart.org, (7/08)
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Postmenopausal 
Women

African

Americans
Men

Overweight children

& adolescents



Prevention is Key
Systolic 
(mm Hg)

Diastolic 
(mm Hg)

Prehypertension 120-139 80-89

Hypertension

Stage 1

Stage 2

140-159  or

>160

90-99

>100

JNC VII, Hypertension. 2003; 42:1206-1252

Normal <120  and <80
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What the Research Says
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DASH: Central to Prevention

ÅLandmark study shows the

DASH eating plan can help 

reduce blood pressure

ÅIn mild hypertension, DASH 

can be as effective as a single 

antihypertensive medication

18
Appel, et al., N Engl J  Med, 1997



DASH Trial

ÅN = 459 adults 
Å49%  women

Å60% African Americans

ÅSystolic < 160 mm Hg

ÅDiastolic 80 ï95 mm Hg

DASH Trial
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DASH Study Design

Å3-week run-in on control diet

Å 8-week randomization to one of three diets:

ïControl

ï Fruits and vegetables

ïCombination:     fruits, vegetables and

low fat dairy products

ÅEnergy intake adjusted to ensure 

constant weight

Å Sodium content of all three diets 

was approximately 3000 mg/daily
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ÅQuick and lasting results with BP 

reduction within 2 weeks and 

sustained for 6 more weeks

ÅDecreased blood pressure more 

than other diets

Results:
Combination Diet with Low-fat Dairy = 
Greatest Blood Pressure Reduction
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Results:
Combination Diet with Low-fat Dairy = 
Greatest Blood Pressure Reduction

ÅResults rival medications 

ïStage 1 hypertensives, blood pressure fell 

as much as with single drug therapy

ÅEffect independent of sodium intake /

weight status

ÅHypertensives    more than normotensives 

ïAfrican-Americans with hypertension 

benefit the most
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DASH: Mean Systolic BP
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DASH: Mean Diastolic BP

77

78

79

80

81

82

83

84

85

86

Intervention Week

D
ia

s
to

li
c

 B
P

 (
m

m
 H

g
)

Control

F & V

Combo

24



DASH Sodium Trial
Å N = 412 adults

ï 57% women

ï 57% African Americans

Å Control Diet vs. DASH Combination Diet

Å Sodium level (30 days each)

ïHigh (3,300 mg)

ïMedium (2,400 mg) 

ï Low (1,500 mg)

Sacks, et al., N Engl J Med, 2001
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Results: 
Reduced Blood Pressure

at All Sodium Levels

ÅLargest reduction at low sodium level

ÅTotal group:  Systolic/Diastolic 

8.9/4.5 mm Hg

ÅHypertensives: Systolic     11.5 mm Hg

ÅAfrican American 

hypertensives: Systolic     12.6 mm Hg
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DASH Sodium Trial

Systolic
Blood

Pressure
(mmHg)

Sodium Levels (mgNa)

High 3300 Intermediate 
2400

Low 1500

Control

DASH

136

134

132

130

128

126

124

122

120
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Acceptability of the 

DASH-Sodium Eating Plan

Å Acceptability of DASH eating plan 

(with fruits, vegetables, low-fat dairy products) 

15% higher than control diet at all sodium levels

Å Intermediate sodium level (2,300 mg/d) 

received highest acceptability ratings overall

Å African-Americans found control diet 

more acceptable; lowest sodium level 

least acceptable

28
Karanja, et al.  JADA, 2007



Low Sodium: 
Tough to Achieve

ÅAverage American sodium intake = 3,436 mg daily

ÅCurrent Dietary Guideline = 2,400 mg daily

ïAverage American would need to decrease sodium

intake more than 30% to meet recommendation

ÅLowest DASH sodium level = 1,500 mg daily

ïTo achieve the average American would need to 

reduce sodium intake more than 50%

What We Eat in America, NHANES 2001-2002, 2005-2006: Usual Nutrient Intakes from Food 

Compared to Dietary Reference Intakes;http://www.ars.usda.gov/foodsurvey29



PREMIER Trial
ÅFirst trial to implement DASH in 

free-living persons

Å810 adults with above optimal blood 
pressure randomized to:

ïAdvice only

ïEstablished blood pressure 
interventions (weight loss, sodium 
reduction, increased physical 
activity, limited alcohol)

ïEstablished + DASH

PREMIER Collaborative Research Group, JAMA,  2003
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Results:

EST + DASH Most Effective
ÅEST + DASH had greatest reduction in

blood pressure¹

ÅAdditional Benefits of EST + DASH:

ïEnhanced insulin sensitivity²

ïReduced risk factors in those with 
metabolic syndrome³

ïDecreased waist circumference and BMI4

ïEnhanced nutrient intakes5

31

1 PREMIER, JAMA, 2003

2 Ard, et al., Diab Care, 2004

3 Lien, et al., Hypertension, 2007 

4 Ledikwe, et al., Am J Clin Nutr, 2007 

5 Lin, et al., JADA, 2007



DASH Significantly Reduces

Blood Pressure Over Low-Fat Diet

Å12-week clinical trial in 54 free-living 
overweight/obese men

ÅRandomly assigned low-fat diet or DASH

ÅBoth groups had comparable weight loss

ÅDASH group had significantly greater 
reductions in systolic and diastolic blood 
pressure ïattributed to higher dairy 
intake, and higher intakes of calcium 
and potassium

32
Nowson, et al., Am J Clin Nutr, 2005



Heart Health and Stroke

Coronary Heart Disease (CHD)

16 million Americans in 2005 

Stroke: 

5.8 million Americans in 2005

Heart Disease and Stroke Statistics, 2008 Update-at-a-Glance, American Heart Association, 2008. 

33



88,000 female nurses in Nurses Health Study

Subjects with greatest adherence to DASH:

®24% risk for both fatal and non-fatal CHD

®18% risk for stroke

DASH Associated with 
Lower CHD and Stroke Risk

34
Fung TT, et al., Arch Intern Med, 2008



Å DASH eating plan may reduce risk for heart disease by 

lowering abnormally high blood levels of the amino acid 

homocysteine.  

Å High homocysteine levels are associated with increased risk 

for heart disease and stroke.

Effect may be caused by vitamin
B-rich dairy, fruits, vegetables.

Å Lowering homocysteine with DASH may 

reduce heart disease by an additional 

7% ï9% on top of the 15-27% reduction in heart disease and 

stroke (due to decreases in blood pressure).

Appel, et al Circulation,  2000

DASH Lowers 
Homocysteine Levels
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DASH Promotes 
Heart Health

Subjects following DASH diet:

Total cholesterol 13.7 mg/dL

LDL cholesterol 10.7 mg/dL

HDL cholesterol 3.7 mg/dL

36
Obarzanek, et al Am J Clin Nutr, 2001



Å44 randomized 

subjects

ÅHalf received lifestyle 

modifications
ïReduced calorie 

DASH diet

ïExercise

ïReduced sodium intake

Blood pressure

Weight an average                            

of 11 lbs.

Cholesterol

Miller, et al., Hypertension, 2002

The DEW-IT Trial

DASH Reduces CHD  
Risk Factors
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Metabolic Syndrome

Metabolic syndrome is characterized by a
group of metabolic risk factors, including:

Å High LDL cholesterol

Å High triglycerides

Å Low HDL cholesterol

Å Elevated blood pressure 

Å Abdominal obesity

Å Insulin resistance or glucose intolerance

Effects an estimated 50 million Americans

American Heart Association, What is the Metabolic Syndrome?, 

www.americanheart.org (8/08)38



DASH Reduces Risk Factors
in Subjects with Metabolic Syndrome

In subjects with metabolic

syndrome:

ÅIncreased HDL

ÅLower triglycerides

ÅLower BP

ÅWeight loss

ÅReduced fasting 

blood glucose

Azadbakht et al., Diabetes Care, 200539



Bone Health

According to the National 
Osteoporosis Foundation:

Å Osteoporosis is a major public health threat for an 

estimated 44 million Americans (age 55 and older).

Å In the U.S. today, 10 million individuals are estimated 

to already have the disease, 34 million more may 

have low bone mass, placing them at increased risk 

for osteoporosis. 

Å While osteoporosis is often thought of as an older 

person's disease, it can strike at any age.

National Osteoporosis Foundation  Prevalence Statistics, 8/08
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DASH Promotes Bone Health

ÅDASH diet significantly reduced 

bone turnover

ÅPositive effect of DASH on bone 

turnover likely resulted from 

many factors, including higher 

calcium, potassium and 

magnesium intake

ÅLong term clinical trials needed to 

confirm the benefits of DASH on 

bone health

Lin et al., J Nutr, 133: 3130, 2003
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Summary: 
Reduce Risk with DASH

ÅResearch suggests DASH eating plan 

may:

ïReduce risk of CHD and stroke

ïReduce blood pressure

ïReduce cholesterol levels

ïReduce homocysteine levels

ïSupport weight loss 

ïCut risk factors in metabolic syndrome

ÅImproves bone metabolism
42



African Americans and

the DASH Eating Plan

Focus
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African-Americans:
Increased Risk Factors 

Compared to Caucasians

ÅHigher Incidences of Hypertension¹

ÅHigher Incidences of Overweight or 

Obesity in Women¹

ÅHigher Rates of Diabetes¹

ÅLower Calcium/Dairy Intake²

¹American Heart Association, African Americans and Cardiovascular Disease Statistics 

Fact Sheet,  2008 Update 

²What We Eat in America, NHANES 2005-2006: Usual Nutrient Intakes from Food 

Compared to Dietary Reference Intakes;http://www.ars.usda.gov/foodsurvey 44



African Americans See Greater
Benefit from DASH Eating Plan

DASH eating plan is twice as effective at lowering systolic 

blood pressure among African-Americans as in Caucasians

Svetkey, et al. Arch Intern Med , 1999
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Similar Pattern in Diastolic
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Svetkey, et al. Arch Intern Med , 1999



Children, Adolescents and 

the DASH Eating Plan

Focus
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Children May Benefit from 
DASH Eating Plan

ÅChildren who consistently eat 

more low-fat dairy, fruits and 

vegetables have lower 

systolic blood pressure in 

early adolescence.

48
Moore, et al. Epidemiology, 2005.



DASH Helps Manage 
Hypertension in Adolescents

ÅDASH-type diet more effective than routine 

out-patient care at improving systolic blood 

pressure and diet quality in adolescents with 

elevated blood pressure.

49
Couch, et al, J Pediatr, 2008



National High Blood Pressure Education Program Working Group, 4th report.  Pediatrics, 2004

50

Encourages the DASH
eating plan as one of
the lifestyle modifications
to help prevent and
control high blood
pressure in children.



Dietary Recommendations for Children and Adolescents:  Pediatrics, Feb 2006

ñAlthough thereare no 

comparable clinical trial data in 

children, there is no reason to 

suspect that the DASH diet 

would not be safe to

implement in older children 

and adolescents as long as 

protein and calorie needs 

are met.ò
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