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The DASH Eating Plan

The Role of Dairy and Dairy Nutrients in
Promoting the Benefits of DASH
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Dietary Approaches

t
0 Stop Hypertension

\What you eat affects ¥OU¢ chances of developing
high blood pressure (hypertension)- Rescarch

e s that high blood pressure can be prevented—
> lowered—by followiig “he Dictary Approaches
%o Stop Hypertension DASH) eating plans which
includes eatng less <l and sodivm-

High blood pressures which is blood pressure
higher than 140190 mmHg,* atf

65 million—o7 1 out of € - American adults.
‘Another 59 million Americans have prehyperten”
<ion, which is blood pressure berweet 120180

and 14089 mmig. This increases their chances
*§ developing high blood pressure and it

ects more than

complications-

High blood pressue 18 gangerous because 1t makes

vour heart work 100 hard, hardens the walls of

Jour arterics, and can cause
e brain to hemorrhag®

or the kidneys 1© function
poorly or not At all.

\f not controlled: high
blood pressure €an lead

0 (o heart and kidneY
isease, stroke, and
blindness-

But high blood pressut® can be prevented—and

Iwered—if you take these stepst

» Followa healthy €ating plan, such as DASH,
that includes foods lower 10 saltand sodium-

o Mainain a healthy weight.

Be moderate

ive for at least

30 minutes on most a5 9 the week.
o 1f you drink " oholic beverages, 4o S0

moderation-

|f you already have high blood pressure and
o

your de

r has prcunkd medicine,

ake your

Y dicine, as directeds 1 nd also follow these SE€Ps:

The DASH Eating Plan

rhe DASH cating plan 1* ich in fruis, vegetables

fat-free or low-fat " ik and milk products whole
grains, fish, poults beans, sceds, and nuts: It also
B atains less salt and A am; sweets, added SUENT

0% sugar-conuaining beveriil
Hhan the typical Americts diet
T of cating s also lower

ad red meats

fat. and cholesterol and rich i
sociated with lowering bloof
potassium, magaesivms and ¢
fiber.

Natiord Hea, L9 and Biood istiiste

National Heart
Lung and Blood Institute

People Science Health

A [«;\esearch has shown
at the DASH Eating

Plan can lower blood
pressure.
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Why DASH?
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Goal:

Hypertension
from 28% to
16% of adults.

6 U.S. Department of Health and Human Services. Healthy People 2010. January 2005.
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DASH: Recommended by

National Heart
Lung and Blood Institute

People Science Health

American Heart

~
Associationc@“

Dietary Guidelines
for Americans
2005

NMA

Since 11895

.egf” American Dietetic
right. Association
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DASH Eating Plan Basics

o
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DASH Eating Plan

A Emphasizes nutrient-rich low-fat dairy
products, fruits and vegetables

A Consistent with the 2005 Dietary Guidelines

A Provides nutrients of concern: calcium,
potassium, fiber and magnesium, as well
as vitamins A, C and E.

A Positive approach - focused on what to
Include, not what to avoid

U.S. Department of Health and Human Services. Your Guide to Lowering Your
Blood Pressure with DASH. 2nd Edition, April 2006
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DASH Eating Plan

based on a 2,000 calorie diet

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

U.S. Department of Health and Human Services. Your Guide to Lowering Your Blood
Pressure with DASH. 2nd Edition, April 2006



How Are Americans Doing?

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

DASH trial 1250mg daily

American average 970mg dalily

; ; ; : © National Dairy Council 2010@
What We Eat in America, NHANES 2001-2002, 2005-2006: Usual Nutrient Intakes from Food Pariisalon 18 graniedio Hesli proke st e 1

11 Compared to Dietary Reference Intakes;http://www.ars.usda.gov/foodsurvey reproduce for nonprofit educational purposes.
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Hypertension
heart kidney

disease failure
stroke cardiac

coronary

fallure

A blood pressure reading of
140/90 mm/Hg or greater

A serious health problem among
Americans with ramifications
If not controlled



African

Americans

Postmenopausal _ & | e 3 Overweight children
Women et | & adolescents

_ o _ " : . : , o
15 American Heart Association; High Blood Pressure Statistics; www.americanheart.org, (7/08) BT ISN;;'grzltgﬁgﬂ?;zg;fg;gw
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Prevention Is Key

Normal <120 and
Prehypertension 120-139
Hypertension
Stage 1 140-159 or
Stage 2 >160

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

16

<80
80-89

90-99
>100
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DASH: Central to Prevention

A Landmark study shows the
DASH eating plan can help
reduce blood pressure

A In mild hypertension, DASH
can be as effective as a single
antihypertensive medication
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EFFECTS ON BLOOD PRESSURE OF REDUCED DIETARY SODIUM AND THE
DIETARY APPROACHES TO STOP HYPERTENSION (DASH) DIET

FRANK M. SAcKks, M.D., LAURA P. SVETKEY, M.D., WiLLIAM M. VOLLMER, PH.D., LAWRENCE J. AppeL, M.D.,

Geora A. Bray, M.D., Davio HaRsHA, PH.D., EVA OBARZANEK, PH.D., PauL R. ConuN, M.D.,

Epcar R. MiLLer 111, M.D., PH.D., Denise G. SiMons-MorToN, M.D., PH.D., NJERI KARANJA, PH.D., AND Pao-Hwa Lin, PH.D.,
FoR THE DASH-S00IUM COLLABORATIVE RESEARCH GROUP

ABSTRACT

Baclcgrnuud The effect of dietary composition on
blood pressure is a subject of public health impor-
tance. We studied the effect of different levels of di-
etary sodium, in conjunction with the Dietary Ap-
proaches to Stop Hypertension (DASH) diet, which is
rich in vegetables, fruits, and low-fat dairy products,
in persons with and in those without hypertension.

Methods A total of 412 par ticipants we l

The New England
Journal of Medicine

01, by the Mas:

DASH Trial

dical

YPERTENSION affects almost 50 million
people in the United States and places
them at higher risk for cardiovascular dis-
eases.M? Furthermore, this risk increases
with progressive elevations in blood pressure, begin-
ning at even normal levels of blood pressure.? The
Dictary Approaches to Stop Hypertension (DASH)
trial demonstrated that a diet that emphasizes fruits,
bl

re

assigned to eat either a control diet typical of intake
in the United States or the DASH diet. Within the as-
signed diet, participants ate foods with high, interme-
diate, and low levels of sodium for 30 consecutive days
each, in random order.

Results Reducing the sodium intake from the high
to the intermediate level reduced the systolic blood
pressure by 21 mm Hg (P<0.001) during the control
Hiiet and by 1.3 mm Hg (P=0.03) during the DASH di-
et. Reducing the sodium intake from the intermedi-
ate to the low level caused additional reductions of

1.7 mm Hg during the DASH diet (P<0.01). The ef-
fects of sodium were observed in participants with
and in those without hypertension, blacks and those of
other races, and women and men. The DASH diet was
associated with a significantly lower systolic blood
pressure at each sodium level; and the difference was
greater with high sodium Jevels than with low ones. As
compared with the control diet with a high sodium
level, the DASH diet with a low sodium level led to a
mean systolic blood pressure that was 71 mm Hg
lower in participants without hypertension, and 115
mm Hg lower in participants with hypertension.
~onclusions The reduction of sodium intake to lev-
els below the current recommendation of 100 mmol
per day and the DASH diet both lower blood pressure
substantially, with greater effects in combination than
singly. Long-term health benefits will depend on the
ability of people to make long-lasting dietary changes
and the increased availability of lower-sodium foods.
(N Engl J Med 2001;344:3-10.)
Copyright © 2001 Massachusetts Medical Socioty:

N Engl ] Mcd, Vol. 344, No. 1+ January 4,2001 - wwwanejmorg * 3

Downloaded from www.nejm.or on Auﬁxsl 13, 2008 . For personal use only. No other uses without permission.
i5ssachusetts Medical Society. All ights reserved.

Copyright © 2001

and low-fat dairy products, that includes
whole grains, poultry, fish, and nuts, that contains only
small amounts of red meat, sweets, and sugar-contain-
ing beverages, and that contains dec ased amounts of
total and saturated fat and cholesterol lowers blood
pressure substantially both in people with hyperten-
Pon and those without hypertension, compared
with a typical dict in the United States.* The DASH
diet is now recommended in national guidelines.'®
Clinical trials have shown that reducing the sodium
chloride content of typical diets in the United States or
northern Europe lowers blood pressure,* * and guide-
lines recommend reducing the daily dietary sodium

From the Endocrine-Hypertension Disision and the € hanning Labora
partment of Mediine, Brigham and Woret™ Hospital and Har
o Magical Sehool, Boston (EMS., PRC; the Duke Hypertension
and the Sarah W. Stedman € pal Studics, Duke
ty School of Medicine, Durha H.L); the Kaiser
‘anente Center for Health Rescarch, 3
the Welch € Epid
Johns Hopkins University, Baltimore
Lol e Rescarch Cemer, Baton Rouge, La. (GAB- D.H); and the
Diston of Epidemiology and Clinical Applications, National Heart, Lung,
D Blood Institute, Bethesda, Md. (EO., DGS. M Address reprint re
jon Department, Harvard School of Public
e Boston, MA 02115, or at Backs@hsph

i, Orce.
sology. and Clinical Rescarch,
T ERM); the Pennington

d.edu
ors were Mikel Aickin, Ph.D., Kaisce Peancnie Cemce for
1

" Marlene M. Most Windhauser, Ph.D-,
Rouge, La; Thomas )
acl A. Proschan, Ph.D.

nd Jeftirey A, Cutler, M.D., Nart
Bethesda, Md

A N = 459 adults

A 49% women

A 60% African Americans

A Systolic < 160 mm Hg

A Diastolic 80 i

5 mm Hg
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DASH Study Design

A 3-week run-in on control diet

A 8-week randomization to one of three diets:
T Control
i 1T Fruits and vegetables

i Combination:]T fruits, vegetables and
low fat dairy products

A Energy intake adjusted to ensure
constant weight

A Sodium content of all three diets
was approximately 3000 mg/daily

—
=

S

™
A .
5
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Results:

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

A Quick and lasting results with BP
reduction within 2 weeks and
sustained for 6 more weeks

A Decreased blood pressure more
than other diets

® National Dairy Council 2010®
on ranted to health professionals to
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Results:

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

A Results rival medications

I Stage 1 hypertensives, blood pressure fell
as much as with single drug therapy

A Effect independent of sodium intake /
weight status

A Hypertensives{lmore than normotensives

I African-Americans with hypertension
benefit the most

® National Dairy Council 2010®
Is granted to health professionals to



DASH: Mean Systolic BP

132 -
130

128 -
=& Control

126 A - F &V
124 - =&~ Combo

Systolic BP (mm HQ)

& N v * © o0 A 9
9 Intervention Week
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DASH: Mean Diastolic BP

86 1
85 1
84 1

837 -0~ Control
827 =-F&V

81 -
“*= Combo
80 A

79 7
78 7
77 1 1 1 1 T 1

Diastolic BP (mm HQ)

Intervention Week
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DASH Sodium Trial

A N =412 adults
T 57% women
T 57% African Americans

A Control Diet vs. DASH Combination Diet

A Sodium level (30 days each)
I High (3,300 mg)
I Medium (2,400 mg)
I Low (1,500 mg)

@ National Dairy C il 2010 @
Sacks, et al., N Engl J Med, 2001 _ National Dairy Council 2010€

Permission Is granted to health professionals to
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Results:

Reduced Blood Pressure
at All Sodium Levels

A Largest reduction at low sodium level

A Total group: Systolic/Diastolic
Il 8.9/4.5 mm Hg

A Hypertensives: Systolic4111.5 mm Hg

A African American
hypertensives:  Systolic [112.6 mm Hg



Systolic
Blood
Pressure
(mmHQ)
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DASH Sodium Trial

136
134
132

130 1
M

128
126
124

122 -

Y1

12l

1

T

P

A

High 3300

Intermediate Low 1500
2400

Sodium Levels (mgNa)

O Control
O DASH
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Acceptability of the
DASH-Sodium Eating Plan

A Acceptability of DASH eating plan
(with fruits, vegetables, low-fat dairy products)
15% higher than control diet at all sodium levels

A Intermediate sodium level (2,300 mg/d)
received highest acceptability ratings overall

A African-Americans found control diet
more acceptable; lowest sodium level
least acceptable

Karanja, et al. JADA, 2007
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Low Sodium:
Tough to Achieve

A Average American sodium intake = 3,436 mg daily

A Current Dietary Guideline = 2,400 mg daily

I Average American would need to decrease sodium
Intake more than 30% to meet recommendation

A Lowest DASH sodium level = 1,500 mg daily

I To achieve the average American would need to
reduce sodium intake more than 50%

© National Dairy

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

' Catineil 2040 €
/ Council 2010



PREMIER Trial

‘ A First trial to implement DASH in
free-living persons

’a A 810 adults with above optimal blood
pressure randomized to:

i Advice only

| Established blood pressure
Interventions (weight loss, sodium
reduction, increased physical
activity, limited alcohol)

H %‘, ) i Established + DASH

. ®
PREMIER Collaborative Research Group, JAMA, 2003 Pnr iN;UOtneillD?m:tr?p?ur s i201|0t
30 p orkce o onprofit educational purpos



Results:
EST + DASH Most Effective

A EST + DASH had greatest reduction in
blood pressurel

A Additional Benefits of EST + DASH:
I Enhanced insulin sensitivity?

I Reduced risk factors in those with
metabolic syndromes

I Decreased waist circumference and BMI4
i Enhanced nutrient intakes®

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 ® National Dairy Council 2010 @
Permission Is granted to health professionals to

31 5 Lin, et al., JADA, 2007



DASH Significantly Reduces
Blood Pressure Over Low-Fat Diet

A 12-week clinical trial in 54 free-living
overweight/obese men

A Randomly assigned low-fat diet or DASH
A Both groups had comparable weight loss

A DASH group had significantly greater
reductions in systolic and diastolic blood
pressure T attributed to higher dairy
Intake, and higher intakes of calcium
and potassium

Calcium }

Nowson, et al., Am J Clin Nutr, 2005 © National Dairy Council 2010®
s granted to health professionals to
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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.



DASH Associlated with
Lower CHD and Stroke Risk

88,000 female nurses in Nurses Health Study

Subjects with greatest adherence to DASH:

10249 risk for both fatal and non-fatal CHD
10 18% risk for stroke

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

34



DASH Lowers
Homocysteine Levels

A DASH eating plan may reduce risk for heart disease by
lowering abnormally high blood levels of the amino acid
homocysteine.

A High homocysteine levels are associated with increased risk
for heart disease and stroke.

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

A Lowering homocysteine with DASH may
reduce heart disease by an additional
7% 1 9% on top of the 15-27% reduction in heart disease and
stroke (due to decreases in blood pressure).

. . ©® National Dairy Council 2010@
Appel, etal Circulation, 2000 Permission Is granted to health professionals to
35 reproduce for nonprofit educational purposes.
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DASH Promotes
Heart Health

Subjects following DASH diet:

< Total cholesterol 13.7 mg/dL

J_L LDL cholesterol 10.7 mg/dL

<. HDL cholesterol 3.7 mg/dL

Obarzanek, et al Am J Clin Nutr, 2001

® National Dairy Council 2010®
sslon Is granted to health professionals to
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DASH Reduces CHD
Risk Factors

A 44 randomized < Blood pressure

subjects Weight an average

A Half received lifestyle ~ of 11 Ibs.

modifications

I Reduced calorie ~
DASH diet

T Exercise
T Reduced sodium intake

Cholesterol

Miller, et al., Hypertension, 2002



Metabolic Syndrome

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

High LDL cholesterol

High triglycerides

Low HDL cholesterol

Elevated blood pressure

Abdominal obesity

Insulin resistance or glucose intolerance

Effects an estimated 50 million Americans

o Io Po To o Do

American Heart Association, What is the Metabolic Syndrome?,
38 www.americanheart.org (8/08)



DASH Reduces Risk Factors
In Subjects with Metabolic Syndrome

In subjects with metabolic
syndrome:

A Increased HDL

A Lower triglycerides
A Lower BP

A Weight loss

A Reduced fasting
blood glucose

=,
w-

39 Azadbakht et al., Diabetes Care, 2005
reproduce for nonprofit educational pur poses.
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Bone Health
)

According to the National
Osteoporosis Foundation:

E@OSIUSNEBDEASTIEEEN

A Osteoporosis is a major public health threat for an
estimated 44 million Americans (age 55 and older).

A 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.

A While osteoporosis is often thought of as an older
person's disease, it can strike at any age.

- . . o ® National Dairy C il 2010@
National Osteoporosis Foundation Prevalence Statistics, 8/08 Nationa’ DAl SOME Sl s
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DASH Promotes Bone Health

A DASH diet significantly reduced
bone turnover

A Positive effect of DASH on bone
turnover likely resulted from
many factors, including higher
calcium, potassium and
magnesium intake

_ A Long term clinical trials needed to
| Magnesium confirm the benefits of DASH on
bone health

Calcium

Pdtassium

; 4 ©® National Dairy Council 2010@
Linetal,JNutr, 133:3130,2003 e granted to health professionals to
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Summary:
Reduce Risk with DASH

A Research suggests DASH eating plan
may:
I Reduce risk of CHD and stroke
I Reduce blood pressure
I Reduce cholesterol levels
I Reduce homocysteine levels
I Support weight loss
I Cut risk factors in metabolic syndrome

A Improves bone metabolism

® National Dairy Council 2010®
on Is granted to health professionals to
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African Americans and
the DASH Eating Plan

Permission Is granted to health professionals to
reproduce for nonprofit educational purposes.



African-Americans:
Increased Risk Factors
Compared to Caucasians

A Higher Incidences of Hypertension?

A Higher Incidences of Overweight or
Obesity In Woment

A Higher Rates of Diabetes?
A Lower Calcium/Dairy Intake?

1American Heart Association, African Americans and Cardiovascular Disease Statistics
Fact Sheet, 2008 Update

44 2What We Eat in America, NHANES 2005-2006: Usual Nutrient Intakes from Food
Compared to Dietary Reference Intakes;http://www.ars.usda.gov/foodsurvey
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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

Systolic Blood Pressure

147
£ 121 ® Hypertensive
E 10- Normotensive
c
o 8
s
o 47
28]
T 27
Z
O-

Black Non-Hispanic White

©® National Dairy Council 2010@
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Similar Pattern in Diastolic

Diastolic Blood Pressure

14 B Hypertensive
% 12+ Normotensive
e
e 10
S 8-
O
35 6
%
o 47
m
o 27
Z
0_

Black Non-Hispanic White

©® National Dairy Council 2010@
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Children, Adolescents and
the DASH Eating Plan

©® National Dairy Council 2010@
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Children May Benefit from
DASH Eating Plan

A Children who consistently eat
more low-fat dairy, fruits and
vegetables have lower
systolic blood pressure in
e carly adolescence.

. : ©® National Dairy Council 2010@
Moore, et al. Epidemiology, 2005. on s granted to health professionals to



DASH Helps Manage
Hypertension in Adolescents

A DASH-type diet more effective than routine
out-patient care at improving systolic blood
pressure and diet quality in adolescents with
elevated blood pressure.

1 ® National Dairy Council 2010®
Couch, et al, J Pediatr, 2008 on Is granted to health professionals to
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PEDIAT
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courages the DASH

National High Blood Pressure Education Program Working Gr

Pressure in Children and Adolescents
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AAl t hougr@not her e
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. o

© National Dairy Council 2010@
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