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FOREWORD

his paper addressing dietary salt and sodium is one in a series published by the
Grocery Manufacturers Association (GMA) to evaluate and explore the science

behind some of the most talked-about food-related issues of importance to con-

sumers and policymakers.
The Grocery Manufacturers Association represents the world’s leading food, bever- age

and consumer products companies. The Association promotes sound public poli- cy,
champions initiatives that increase productivity and growth, and helps to protect the safety
and security of the food supply through scientific excellence. One of the Association’s goals
is to ensure that the laws and regulations governing food market- ing and production are
feasible, practical and based on sound information.

Each of our science policy papers includes a review of key scientific peer-reviewed
published articles, regulatory considerations, food and beverage applications and market
insights. The Association’s goal in publishing these white papers is to provide current,
scientifically accurate resources to journalists, health professionals, policy makers,

interested consumers and other stakeholders.

For more information, visit the Grocery Manufacturers Association website at
www.gmabrands.com

Robert Brackett, Ph.D.
Senior Vice President and

Chief Science and Regulatory Affairs Officer
Grocery Manufacturers Association
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EXECUTIVE SUMMARY

he food industry takes seriously its commitment to develop products that provide
choices for consumers interested in managing their intake of salt (sodium chlo-
ride) and sodium. The element sodium naturally occurs in a variety of foods and

beverages, including drinking water. However, the majority of salt in the U.S. diet comes
from manufactured foods and from restaurant foods away from home. Thus, the food
industry can play a key role in offering consumers lower-salt food choices with
conventional and modified levels of salt or sodium. It is important to remember that salt
plays a critical role in the flavor, texture and safety of foods, so approaches to reduce the
salt content of foods or beverages must consider these key functions.

Sodium is an essential nutrient, in other words, required for life and health; dietary
inadequacy can lead to serious consequences. Present in biological systems as a major
element in the space surrounding cells (extracellular space), sodium maintains extra- cellular
fluid volume and balance.

The food industry is committed to helping consumers find ways to meet the daily intake
goal of 2,300 mg daily sodium, the upper level recommended in the Dietary Guidelines for
Americans, 2005. Companies are achieving lower sodium in products through extensive
research, reformulation, new salt reduction technology, and new- product development.
Today, thanks to industry efforts, more and more sodium- or salt-modified products appear in
the marketplace. In fact, the top health and wellness claims by product category and their
associated sales include foods and beverages with salt- and sodium-related labeling claims.
For the year ending April 2008, annual sales of such products topped $15.9 billion, following
products bearing claims about fat, and those with “natural” or calorie claims. With “silent”
and incremental reduc- tions over time, sales of products that have modified sodium content
are much greater. Further, individual companies’ efforts and industry collaboration have
produced edu- cation programs encouraging consumers to make incremental changes to
reduce sodi- um intake.

Amendments to the Federal Food, Drug and Cosmetic Act (FDCA; the Act) in 1958
established the statutory safety standard of GRAS (Generally Recognized as Safe) and
established a list of “prior sanctioned” food commodities and ingredients. Salt, pepper, sugar,
flour, corn meal and many other products are prior sanctioned by their long- term history of
safe use. The Act requires that scientific experts make a GRAS determi- nation of an
ingredient’s or substance’s safety, as shown by established scientific pro- cedures or
experience based on common use in foods before 1958, under the intended conditions of use
of that substance. Salt is a common food ingredient that clearly meets the above definition of
GRAS and “prior sanctioned,” as the naturally occurring mineral has been safely used in
foods since antiquity.

All nutrients can be present in the diet at levels that cause deficiencies, provide for
optimal intake, or lead to excessive intake. Similar to sodium, many nutrients, even essential
nutrients, can have adverse effects at high levels of intake. Sodium at normal dietary levels,
or even at levels modestly above the current Daily Value used in food labeling of 2,400

milligrams (mg) per day (the Dietary Guidelines for Americans, 2005
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[commonly referred to as the 2005 Dietary Guidelines] recommends 2,300 mg/d),
is completely safe for humans from a toxicological point of view. Thus, no scientific,

medical, or clinical basis exists to abandon the millennia of safe use of salt and almost 50

years as a “prior sanctioned” GRAS ingredient.
In November 2007, the U.S. Food and Drug Administration (FDA) held a hearing to

consider aspects of regulation of salt and sodium. This sodium and salt review summarizes

scientific research, regulatory history, consumption levels, patterns and trends, uses in

foods and beverages, health considerations and marketplace trends.

After considering, in total, evidence-based dietary guidance, epidemiological and

clinical studies, consumer behavior, and applications in food manufacture and pro-

cessing, the following points are critical when considering sodium and salt in foods:

The addition of salt and other sodium-containing ingredients to many foods is

critical for functional and safety reasons.

An overarching priority in food policy should be improving overall food choices and

dietary patterns, rather than singling out specific ingredients or foods.

Federal policies should be compatible with and should advance the 2005 Dietary
Guidelines and MyPyramid food guidance system, to encourage the public to adopt the
recommended “pattern of eating.” In addition, educational efforts to encourage
changes in food and dietary patterns (e.g., MyPyramid food patterns or DASH dietary

patterns) also are critical to help meet sodium intake recom- mendations.

Consumers who take small steps to gradually reduce their salt and sodium intakes and
incremental changes by the food industry can result in the greatest overall success in

reaching a daily sodium intake of 2,300 mg (about 1 teaspoon of salt).

Additional research related to taste mechanisms, use of salt alternatives, success in
meeting food and dietary patterns, health outcomes, and consumer under- standing and

behavior is required.

Although salt and sodium are related to blood pressure, and blood pressure is related
to risk of heart disease and other conditions, a large-scale human-heart- disease
outcomes study needs to be funded and conducted to evaluate the role of salt and

sodium in health and disease for various subpopulations. m
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INTRODUCTION

Dietary salt {sodium chloride) and sodium have long
pamered interest with consumers, researchers, policy
makers, consumer advocacy groups, professional organi-
zations, and other key stakeholders. When it comes to
public health and sodium, much of the discussion centers
on the relationship between salt and hypertension (high
blood pressure). However, many factors contribute to the
development of hypertension beyond salt or sodium,
including genetics, advancing age, weight, obesity, seden-
tary lifestyle, stress, smoking and insufficient potassium
intake."! Research also reveals that potassium, magne-
sium, calcium and, especially, chloride can produce
greater effects, both up and down, on blood pressure
than salt or sodium. (-4

Scientific consensus does not exist to advocate reduc-
ing daily sodium intake below the 2,300 milligram (mg)
per day level currently recommended in the Dietary
Guidelines for Americans, 2005 (2005 Dietary Guidelines).
In fact, too much sodium restriction can have adverse
effects, actually raising blood pressure.®!

Salt, as an ingredient, is paramount in the taste, tex-
ture, and safety of many processed foods. Thus, any
attempts to reduce sodium in processed foods need
to consider salt’s key functional roles.

Throughout history, humans and other mammals have
exhibited an inherent affinity for salt, which may be a
principal reason for the popularity of the salty taste in
foods. Consumer acceptance of sodium-reduced foods
is an important consideration for scientific, industry and
policy stakeholders. After all, a “healthy food™ will not
promote health if it is not eaten.

Sodium occurs naturally in a variety of plant- and ani-
mal-based foods as well as in beverages, including drink-
ing water. In general, fruits contain the least sodium,
followed by vegetables, and then meat, fish and eggs."")
Milk and, subsequently, other dairy products, such as
yogurt, naturally contain more sodium. Salt also is added
to process dairy ingredients into cottage cheese, cheese,
etc.

Salt is added to a number of foods and beverages for
flavor, preservation and texture, making salt (sodium
chloride) the world’s most-established food additive and
one of the most common and important food preserva-
tives. Widely used as a seasoning, salt improves the
palatability of bland foods, such as bread and pasta, and
also enhances foods’ natural flavors.

Historically, salt curing is one of the earliest recognized
preservation forms for meat, fish and vegetables. And
today, salt still plays an important food safety role in
many foods. For example, salt acts as a microbial control
agent in cheeses, sausages and smoked fish.

Salt also aids in foods' color development, such as in
cured meats, pickled vegetables and bread products.

Sodium-containing ingredients are critical for leavening of
most breads and baked goods. Salt also is used to improve
the texture of many foods, such as development of rind

in cheeses, uniform grain in breads and tenderness in
cured meats.[7)

Sobium AND SALT —
THE Basics

What is Sodium?

Though technically incorrect, people often use the
terms “sodium” and “salt™ or “table salt,” interchange-
ably. However, common salt (NaCl) comprises the
elements sodium (Na+*) and chloride (Cl-) that form
microscopic cubes tightly bound together through ionic
bonding. By weight, salt is 40 percent sodium and 60
percent chloride.'® In common household-measurement
terms, 1 teaspoon of salt—weighing about 6,200 mg—
contains about 2,400 mg sodium.

Human Requirements for Sodium

Sodium, a mineral, is an essential nutrient, which is an
element or compound that humans need to consume for
life and health. In the body, sodium is involved in fluid
and electrolyte balance and is required for normal cellular
functions (i.e., ion channels, neurotransmission). Due to
sodium’s natural, widespread occurrence in foods, dietary
deficiency of sodium is very uncommon; however, dietary
inadequacies may lead to serious consequences.?) For
North America (United States and Canada), the Institute
of Medicine (IOM) Dietary Reference Intake (DRI) report
on water and electrolytes identifies 1,500 mg/day of sodi-
um as an “Adequate Intake” (Al) for normal human body
functions in adults, with higher levels appropriate for indi-
viduals who are very active."”’ [n addition, the IOM’s DRI
report establishes a Tolerable Upper Intake Level (UL) for
sodium at 2,300 mg sodium per day for adults. The DRI
reports define the UL as “The maximum level of daily
nutrient intake that is likely to pose no risk of adverse
effects.™

Roles and Uses of Salt
in Foods and Beverages

Salt adds enjoyment to eating, and by increasing
palatability of nutrient-dense foods/beverages, salt can
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contribute to a healthful eating pattern. Furthermore, salt
and other sodium-containing ingredients also serve multi-
ple, critical purposes in food processing.

Preservative: Salt preserves foods by creating a hostile
environment for certain microorganisms. Within foods,
salt brine dehydrates bacterial cells, alters osmotic pres-
sure, and inhibits bacterial growth and subsequent
spoilage. Historically, salting fish made long-range
explorations possible in the age of sailing ships.

Texture Aid: Salt strengthens gluten in bread dough,
providing uniform grain, texture and dough strength.
With salt present, gluten holds more water and carbon
dioxide, allowing the dough to expand without tearing.
Salt improves the tenderness in cured meats, such as
ham, by promoting protein’s binding-water capabilities.
Salt also gives a smooth, firm texture to processed meats.
Salt develops cheeses' characteristic rinds and helps pro-
duce the desirable, even consistency in cheese and other
foods such as sauerkraut.

Binder: Salt helps extract the proteins in processed
and formed meats, providing binding strength between
adjacent pieces of meat. Water-binding properties are
increased and, as a result, cooking losses are reduced.
Salt increases the solubility of muscle proteins in water.
In sausage making, stable emulsions are formed when
the salt-soluble protein solutions coat the finely-formed
globules of fat, providing a binding gel consisting of meat,
fat and moisture.

Fermentation Control: In baked products, salt controls
leavening by slowing and controlling the rate of fermenta-
tion, important in making a uniform product. During
pickle making, salt-brine concentration gradually increas-
es, reducing the fermentation rate as the process proceeds
to completion. Salt is also used to control fermentation
in making cheese, sauerkraut and summer sausage.

Color Developer: Salt promotes color development in
ham, bacon, hot dogs and sauerkraut. Used with sugar
and nitrate or nitrite, salt produces a color in processed
meats, which consumers find appealing. Salt enhances the
golden color in bread crust by reducing sugar destruction
in the dough and increasing caramelization (browning).!'%

Salt also is critical to ensure food safety:

Smoked fish: Salt is required for prevention of C. botu-
linum. Regulations require the water-phase salt level to be
above 3.5 percent to prevent the growth of this potentially
deadly organism.

Cured and fermented meats: For critical microbial
control, salt and other sodium-based compounds are
required for production of sausage, ham and other cured
meats, even with refrigeration requirements for these
types of foods.

Sodium, bound with other elements besides a chloride
ion—for example, as sodium nitrate, sodium phosphate
and monosodium glutamate—also can be added to foods
for various processing enhancements.®

Sources of Dietary Sodium

On average, naturally occurring sodium in foods
accounts for only about 10 percent of total intake, while
discretionary use of salt at the table and in cooking con-
tributes another 5-10 percent of total sodium intake.

The remainder of salt and sodium in foods and beverages
comes from manufactured foods and from food service
items in restaurants.!®

Within food commeodities and manufactured foods,
sodium is distributed throughout the food supply. As
dietary practices change over time, so have the principal
food sources of sodium in the American diet. Factors
include food choices, quantity consumed (portion),
frequency of consumption and product formulation.

Data from the U.S. National Health and Nutrition
Examination Survey (NHANES) from 2003-2004 (see
Table 1) shows that the amounts of sodium contributed
through foods to the diet is more dependent upon fre-
quency of consumption than upon the specific amount

in a serving of an individual food. Of these top 20 sources
of sodium by frequency of consumption in the diet, three
are food commodities for which sodium levels cannot be
changed, over half have sodium levels below the FDA
“Healthy" level (480 mg), and three qualify for “low
sodium.” Therefore, total sodium intake is more about
food choices and dietary pattern over a day than the
sodium content in an individual serving of a food.

TasLe 1. Top 20 Individual Food Sources of Sodium in the
American Diet (Based on the Combination of
Frequency of Consumption and Sodium Content)

1. Meat peza 11. Salty snacks/com chips
2. White bread 12. Whole milk
3. Processed cheese 13. Cheese piza
4. Hot dogs 14. Noodle soups
5. Spaghetti w/sauce 15. Eggs (whole/fried/scrambled)
6. Ham 16. Macamonl w/cheese
1. Catsup 17. Milk, 2%
8. Cooked rice 18. French fres
9. White roll 19. Creamy salad dressings
10. Flour (wheat) tortilla 20. Potato chips

Sourca: NHANES 2003-2004 (Data analysis provided by General Mills
Bell Institute of Health and Nutrition.)
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Current Consumption Levels

Dietary sodium consumption varies from country to
country, with average adult salt intake ranging between
9 and 12 grams salt (3,600-4,800 mg sodium) per day in
industrialized countries.(2) NHANES 2005-2006 data
show that the average daily U.S. intake of sodium is
3,436 mg (2,933 mg/d for adult females 20 years of age
and older; 4,178 mg/d for adult males 20 years of age
and older).*3!

Because of huge cultural diversity and variations in
dietary patterns, individual countries’ recommendations
for daily salt intake also vary. Each country’s recommen-
dation is a target for reduction in average daily sodium
intake (see Table 2).%)

Taste 2. Recommended Daily Sodium Intake by Country

Country Recommended Dally Sedium Intake
France 8 g sait (3,200 mg sodium)

UK, Germany, Denmark 6 g salt (2,400 mg sodium)

Sweden 5.6 g sait (2,240 mg sodium)
Greece 5 g sait (2,000 mg sodium)

Finland 3-5 g salt (1,200-2,000 mg sodium)

Dietary Guidance

For more practical, average daily consumption, the
2005 Dietary Guidelines advise daily consumption of less
than 2,300 mg sodium—about 5.75 g of salt (about one
teaspoon). For individuals with hypertension, blacks,
and all other middle-aged and older adults, the Guidelines
suggest no more than 1,500 mg of sodium per day, and, to
meet daily potassium recommendations, consumption of
foods that, together, provides 4,700 mg potassium daily.*

The 2005 Dietary Guidelines” sodium and potassium
recommendations are based on the premise that nutrient
needs are met by consuming foods that shape overall
dietary patterns. Both USDA's MyPyramid and the DASH
{Dietary Approaches to Stop Hypertension) diet focus on
eating a variety of foods from food groups that are rich in
nutrients and fiber and that provide adequate amounts of
nutrients that are expected to lower blood pressure, main-
ly minerals potassium, calcium, and magnesium. - !4

Prior research with the DASH-diet overwhelmingly sup-
port the premise that modifying total diets to include more
fruits, vegetables and low-fat dairy products can fairly eas-
ily reduce risk of hypertension as well as offer potential
for reducing the risk of other chronic diseases. (9. 15-21)

The Debate — U.S. Regulation
of Salt and Sodium in Foods

The federal government regulates salt as an ingredient,
requiring it in specified amounts in certain foods for food
safety reasons. Sodium content is also required on food
labels, and claims about reduced content are regulated via
content labeling claims. Dietary guidance calls for intake
levels that are somewhat lower than many adults’ intakes.
However, the scientific evidence showing benefits of
further sodium reduction is conflicting {see Health
Considerations).

Public health policy needs to be aimed at promoting
public health, using the best scientific data available.
And, a number of important questions arise related
to population approaches to reducing sodium through
government regulation:

# Will such an approach benefit most of the popula-
tion, including a significant benefit for the general
population?

® Will sodium reduction be safe across the U.S. popu-
lation (i.e., considerations for special populations or
conditions such as infants’ requirements and goiter
prevention)?

& Will sodium reduction improve cardiovascular
disease outcomes?

= Will unintended consequences occur with increased
regulation?

In 1981, the Center for Science in the Public Interest
(CSPI), a consumer advocacy group, submitted a petition
to the FDA seeking waming labels on salt packages.

The FDA denied that petition in 1982, indicating that an
isolated warning appearing on the label of one class of
food products would be inappropriate given that many
foods contribute to an individual’s sodium intake.

In 2005, CSPI filed a formal petition with the U.S. Food
and Drug Administration (FDA), urging the agency to
remove sodium from its list of Generally Recognized as
Safe (GRAS) food ingredients.?* In November 2007, the
FDA held a public hearing to address questions related
to sodium, including its relationship to human health,
federal regulation and labeling, and salt's uses in the
U.S. food supply.

Generally Recognized as Safe (GRAS)

The 1958 amendments to the Federal Food, Drug and
Cosmetic Act (FDCA; the Act) established the statutory
definition of GRAS (Generally Recognized as Safe).

This definition requires that scientific experts make a
GRAS determination of safety, as shown through scientific
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toxicological procedures or through experience based on a
substance’s common use in foods before 1958, under the
intended conditions of use of that substance. For 50 years, the
GRAS process has been a widely accepted and effec- tive tool
to evaluate the safety of a wide array of common food
ingredients. Because salt has been used for millennia in food
preservation and production, and is required in many foods
with standards of identity established by FDA, salt is a “prior
sanctioned” ingredient. Thus, salt is a com- mon food
ingredient that clearly meets the above defini- tion of GRAS
and has been safely used in foods since antiquity.

All nutrients can be present in the diet at levels that cause
deficient, optimal, or excessive nutrition. Salt, at normal
dietary levels, is safe from a toxicological point of view.
Similar to sodium, many other essential nutrients can have
adverse effects at high levels of intake.

Labeling

Since the implementation of the 1990 Nutrition Labeling
and Education Act (NLEA), all packaged food product labels,
through the “Nutrition Facts” panel, are required to provide the
amount of sodium per labeled serving (expressed in mg) and
the percentage contribution to a daily amount in a model
2,000-calorie dietary pat- tern—percent Daily Value (appearing
on labels as % Daily Value, or %DV). Also regulated are
nutrient content claims related to sodium or salt. These claims
provide a method for food and beverage products to offer, via
label- ing, ways to communicate about expanded food options
for consumers (see Table 3). Products with claims related to
sodium or salt offer a positive approach for consumers
attempting to make dietary changes for health, along with
information from the “Nutrition Facts” panel.

In addition to nutrient content claims about sodium or salt,
FDA’s “Healthy” nutrient content claim requires foods bearing
the claim to contain 480 mg sodium or less (meals and main
dishes, 600 mg or less).?® In any food product that bears a
nutrient content claim about a nutri- ent other than sodium, if
the sodium level in the food is more than 480 mg (more than
720 mg for main dishes; more than 960 for meal products), it
must provide a dis- closure statement in conjunction with the
nutrient content claim—*“See nutrition information for sodium
content.”?¥

The amount of sodium in a food must be controlled in order
to bear an FDA health claim. To bear a health claim, a food
must contain 480 mg sodium or less (720 mg or less for main
dishes; 960 mg or less for meal products); and contain
specified amounts, or less, of fat, saturated fat and cholesterol
(unless specifically exempted).?® The link between sodium
and hypertension is the subject of an FDA health claim
authorized by regulation, “Diets low in sodium may reduce the
risk of high blood pressure, a con-

dition associated with many risk factors” (requires meet-

ing FDA’s definition of “low sodium” at 140 mg sodium or
less).?9 The FDA health claim (FDA Modernization Act
[FDAMA] health claim) regarding the relationship between
potassium and reduced risk of blood pressure and stroke,
“Diets containing foods that are good sources of potassium
and low in sodium may reduce the risk of

high blood pressure and stroke,” requires that a food must
provide at least 350 mg potassium and sodium level must not
exceed FDA’s definition of “low sodium.”?”

Regulatory Issues

Salt in the United States may be fortified with iodine, the
addition of which has essentially eradicated goiter over the
decades since the public health strategy was implemented.
Thus, recommendations or petitions to place a warning label
on salt packages may be counterpro- ductive to the public
health goal of maintaining healthy intake levels of iodine.

Additionally, consideration should be given to lesser
sodium-reduction levels than currently allowed by federal
regulations for claims that characterize less sodium in a
food—such as 10 percent or 15 percent—rather than the full
25-percent reduction now required to make nutrient content
claims “reduced” or “less.” The industry believes that claims
about smaller sodium reductions would pro- vide added
incentives for food companies to offer refor- mulated and new
products with lower-sodium content- labeling claims that
would alert consumers to additional food options.

The “Healthy” nutrient-content claim is important for
encouraging the food industry to modify the sodium
content of foods, as exhibited by the number of manu-
facturers recently introducing and promoting additional
“Healthy” product options to consumers.®® This trend of
introducing “Healthy” foods and reformulating established
foods is one of the intended consequences that the FDA noted
in its 2005 final rule on the “Healthy” nutrient con- tent claim.
Together, foods with label claims about sodi- um or salt,
“Healthy” products, portion-controlled prod- ucts, and those
with stepwise, incremental reductions in sodium over time,
with or without label statements about such reductions, meet
consumer demands for taste and health and wellness, and may
increase acceptance of sodium-modified products over time.

Evaluation of a program such as that being implement- ed
in the United Kingdom against foods in the U.S. food supply
shows that most popular foods (and those con- tained in the
USDA National Nutrient Database, Standard Reference 20)
already meet the UK targets for average sodium levels. Said
alternatively, the current UK effort
is lowering sodium in food categories to average levels
that exist in the U.S. food supply.
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HeALTH CONSIDERATIONS

Sodium in the Body

Sodium is essential in regulating water balance, pH
(acid balance), normal pressure in the fluids surrounding
cells (extracellular) and in nerve transition. Because of
these essential functions, sodium levels are tightly

regulated by the body. Thus, sodium intake can vary

widely, yet the human body remains healthy by maintain-
ing relatively constant levels of sodium."” However,
advancing age, various health conditions, consumption

of other nutrients, and certain other variables can affect
the body's normal handling of sodium.

TasLe 3. FDA Regulations for Nutrient Content Claims about Sodium and Salt
(21 CFR §101.61 and 21 CFR §101.56)

Sodlum Free Very Low Sodium Low Sedium Reduced Sodium "l.w or Salt Claims
Less than 5 mg per refer- 35 mg or less per RACC 140 mg or less per RACC At least 25% less sodium *Light® (for sodium
ence amount customarily greaterthan 30 gor 27 greaterthan 30 gor 2T per reference amount than | reduced products): If food
consumed (RACC) and per | (and par 50 g If the RACC (and per 50 g f the RACC an appropriate reference ks “Low Calorie” and “Low
labeled senving (or for 5 less). For meals and Is less). For meals and food. For meals and main Fat* and sodium Is
meals and main dishes, main dishes, 35 mg or less | main dishes, 140 mg or dishes, 25 percent reduced by at least 50%
::‘manSmgperlabeled per 100 g less per 100 g. reduced sodium per 100 g. “Light in Sodium" may be
ne If the food meets the crite- | If the food meets the crte- | Reference food may not be | used if sodium is reduced
No ingredient that is ria for very low sodium nia for low sodium without “Low Sodium” by at least 50% per refer-
sodwm chlonide or general- | without special processing spedal processing or for- ence amount. Entire term
ly understood to contain | or formulation, the claim | mulation, the claim must :::’f:ﬁsf BCCOMPANY | ) \aht in Sodwm” must be
sodium excapt as noted must be stated, *[name of be stated, “{name of food|, the ) used in same type, size,
below* food), a very low-sodium a Jow-sodium food.” ' & ;:ompam: color & prominence. Light
If the food s inherantly o to the referance food, :.Sa‘ilun i ) -
sodwm free without special “reduced sodium [name s
processing or formulation, of food), [x parcent (or *Sait Free” must maet cr-
the claim must be stated, fraction) less sodum than terion for “Sodwm Free®

“[name of food), a sodium-
free food.*

[reference food), and
quantitative information
describing the sodium
reduction, “sodsum content
has been lowered from [x)
to |y] mg per serving”.

and not contain salt as
an ingredsent.

*No Sak Added" and
*Unsaited” may be used if
the food does not contain
salt salt & not used in pro-
cessing. If not sodum free,
the product must declare,
*Not A Sodwm Free Food”
or “Nat for control of
sodwm in the deet.”

“Lightly Saited”: 50% less
sodwm than nomally
added to reference food
and ¥ not “Low Sodwm®,
50 |abeled on information
panel with the statement,
*Not a low sodium food.”

* The ingredient in the product must be followed by an asterisk (*) and ane of the following statements below the ingredient declaration:
“Adds a tnvial amount of sedium,” *Adds a negiglble amount of sodium,” or *Adds a dietarly Insign#ficant amount of sodium.”
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Hypertension

About 50 million Americans have hypertension— 32
percent of black adults compared with 23 percent of
whites and 23 percent of Mexican Americans. % 30
Hypertension incidence advances with age. People exhibiting
normal blood pressures (normotensive) at age 55 have a 90
percent risk of developing high blood pres- sure.”
Hypertension is twice as common among obese, as among
non-obese, people. Reducing the high incidence of
hypertension in the United States and globally and deterring its
adverse impact on other health outcomes, including heart
attacks and strokes, has long been a public health priority.

Causes of hypertension are multifactorial, but genetics
greatly influence an individual’s risk. Obesity, sedentary
lifestyle, stress, smoking, and excessive amounts of alco- hol
or salt in the diet all can play a role in developing high blood
pressure in people who have a related, inherited tendency.V

Blood pressure is recorded as systolic pressure/diastolic
pressure, for example, 120/80 mm Hg (millimeters of mer-
cury). The higher value reflects the highest measurable
pressure in the arteries, which is reached when the heart
contracts (during systole). The lower value reflects the lowest
pressure measurable in the arteries, which is reached just
before the heart begins to contract again (during diastole).
High blood pressure is defined as 140/90 mg Hg or higher
(see Table 4).

TasLE 4. Categories for Blood Pressure Levels in
Adults (Ages 18 Years and Older)®?

Blood Pressure Level (mmHg)

Category Systolic Diastolic

Normal <120 and <80

Prehypertension 120-139 | or 80-89
High Blood

Stage 1 Hypertension’ "e>>""% 120159 | or | 90-99

Stage 2 Hypertension 2160 or 2100

Note: When systolic and diastolic blood pressures fall into

different categories, the higher category should be used to
classify blood pressure level. For example, 160/80 mmHg
would be stage 2 hypertension

(high blood pressure).

Blood Pressure’s
Relationship to Dietary
Salt/Sodium Intake

Some facts and research results related to dietary
salt/sodium intake:

= While common explanation has it that dietary sodi-
um/salt raises blood pressure, physiologically, serum

sodium (sodium content in the body’s fluids) raises
blood pressure by causing the body to retain water to
maintain normalcy. The heart then has to pump harder,
raising blood pressure, to handle the extra fluids. But,
with the exception of people who are “sodium
sensitive,” there is little evidence that dietary sodium
raises serum sodium.

Scientific consensus exists that sodium reduction
decreases blood pressure. More than 100 well- designed
and -executed randomized clinical trials and subsequent
meta-analyses [“studies of studies” that take into
account statistical analyses of many previous studies;
each meta analysis relates to one subject or question]
have unequivocally demonstrat- ed that, in adults, a
75-100 mmol (1,725-2,300 mg) reduction in daily
sodium intake can, on average, reduce blood pressure by
3—4 mm Hg systolic and less than 1 mm Hg
diastolic—more in older, hyper- tensive, or black
persons. Such reductions are mod- est and less than the

variance seen in routine blood pressure measurement.!
32)

Yet, blood pressure response to dietary changes in
sodium is hardly consistent. In some individuals, blood
pressure actually rises with dietary sodium reductions,
and in most people, a change in pressure is
undetectable.?

For example, three recent NHANES follow-up studies
involving a large, demographically representative group
within the total number of participants was analyzed
using a highly regarded methodology of the National
Center for Health Statistics. These analyses
demonstrated that no subgroup benefited from a
low-sodium diet, and, instead, these findings add to the
evidence that for the broad general U.S. popula- tion,
higher sodium is unlikely to be independently
associated with higher all-cause or cardiovascular
disease mortality.®3-39

Most salt/blood pressure trials have been of short
duration, and more extended study suggests that despite
continued adherence to lower salt regimens, the
beneficial effect tends to weaken over time. What’s
more, individual responses to sodium reduc- tion vary
and can include both a substantial fall or, actually, an
increase in pressure, reflecting the body’s “defense”
responses to a drop in sodium intake that protect
pressure and flow.®

A number of additional factors contribute to the
development of hypertension, including genetics,
advancing age, obesity, sedentary lifestyle, stress,
smoking, excessive amounts of alcohol or sodium, and
insufficient potassium intake."’ Research also reveals
that, in addition to the beneficial blood-pres-
sure-lowering effects of potassium, magnesium and
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calcium, chloride can produce the greatest increases in
blood pressure, even higher than sodium’s effects. In
fact, when sodium is combined with other ele- ments
besides chloride, blood pressure does not increase.?™

= In addition, sodium restriction generates other,
sometimes undesirable effects, including increased
insulin resistance, activation of the body’s compli-
cated, natural defenses to preserve its sodium level
within tight parameters, and increased sympathetic
nerve activity.®

Blood Pressure and Children

While the relationship of dietary sodium to blood pres-
sure in adults is well established by substantial epidemio-
logical and clinical data, as well as through various dis-
ease-related studies, not surprisingly, considerably less
is known about the relationship in children.®? Compared to
adults, hypertension in children generally is associated with
other serious health issues and diseases. Thus, put- ting
healthy and medically compromised children on research diets
with sodium levels lower than those recom- mended to meet
the Dietary Guidelines and MyPyramid may be unethical and
could threaten their general health.

To study the relationship between salt intake and blood
pressure in children and adolescents, researchers in Great
Britain analyzed the data of a large study (the National Diet
and Nutrition Survey for young people) in a national- ly
representative sample of children aged 4 to 18 years.

A total of 1,658 participants had both salt intakes, via
seven-day dietary records, and blood pressures recorded. Salt
intake increased with age, and by the age of 18 years, salt
intake had increased from 4.7+0.2 g/day to 6.8+0.2 g/day.

The researchers concluded that salt intake was strongly
associated with systolic blood pressure as well as with pulse
pressure after adjusting for age, sex, body mass index and
dietary potassium intake. Specifically, a differ- ence in salt
intake of 1g (1,000 mg salt contributing 400 mg sodium) was
associated with a 0.4 mm Hg rise in sys- tolic blood pressure.’’
In a commentary to the research, it was noted, the
significance of this relationship disappeared after
correcting for increasing energy intakes as the chil- dren
grew older. Interestingly, discretionary salt use, either at table
or in cooking, was not associated with blood pres- sure in these
children.¢?

In the above-mentioned study, the researchers noted that
the magnitude of the association of salt intake with systolic
blood pressure was very similar to that observed in a
meta-analysis of controlled trials in which dietary salt intake
was reduced, as was blood pressure. Surprising to many
experts, considering the disappearance of the sodi- um/blood
pressure relationship when energy-intake

adjustments were made, was the co-authors’ conclusion that
the results supported a call for reduced salt intake in children
and adolescents.®”

Limits of Epidemiological, Mortality
Studies

The theory that dietary sodium intake might influence
cardiovascular disease outcomes has been based upon
sodium’s relationship with blood pressure.®® However, in an
extensive analysis of studies addressing the impact of dietary
salt and sodium on blood pressure in adults, researchers
concluded that the historical impact of a few articles with
refutable data drove the thinking on the rela- tionship of
dietary sodium to blood pressure, as well as blood pressure to
mortality.

In fact, more recent work progressively narrowed the
lowering of dietary salt’s true influence on blood pressure to
the current concept of a dietary-sodium impact of about 1 mm
Hg blood-pressure reduction in non-hypertensive people as
determined from nearly a century of collected research. In
hypertensive individuals, Graudal notes that supporters and
skeptics have, via meta-analyses, agreed that sodium reduction
decreases blood pressure by about a modest average of 4/2 mm
Hg (systolic/diastolic). And, hypertension’s relationship to
death rates is even less established.®?

Other research examples refuting broad-brush theories

concerning salt and sodium and their effects on hyperten-
sion, cardiovascular disease and death rates further con- fuse

cause-and-effect relationships:

= A retrospective-analysis of a highly regarded European
database, which has generated multiple, previously
published papers, is likely the best data- base of the
relationship of sodium intake to cardio- vascular disease
(CVD) and death from all causes. While the sample of
people was not large, various researchers consider the
CVD and mortality data precise and the other research
procedures complete. However, a quick review suggests
that, from the research results, any individual would
prefer to be in the higher sodium group! Only in
overweight sub- jects did the researchers find a positive
relationship between sodium intake and death rates.”

= Another very large study of more than 40,000 Japanese
men and women in a subgroup followed for more than
seven years documented that a higher sodium intake
could be associated with a higher blood pressure but a
lower CVD and death from all causes, even considering
their life-long consumption of the high-sodium,
hypertension-related Japanese diet.?® Stroke incidence,
however, increased among males with the highest salt
intake; yet, the dietary pattern was again associated with
a lower risk of CVD deaths. Researchers on two studies
found a
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direct relation of sodium intake to cardiovascular
mortality only in an obese minority of the group
studied.

To assess the association between sodium intake with
CVD and death from all causes, as well as the potential
impact of dietary sodium intake less than 2,300 mg per
day, U.S. researchers examined data from the First,
Second, and Third National Health and Nutrition
Examination Survey (NHANES I, II, and III). Taken
together, the inconsistencies in these study results
suggested a wide variability in humans’ response to
dietary sodium and CVD-related death. The researchers
concluded that higher sodium intakes, yet lower CVD
death rates, raised questions regarding the likelihood of a
survival advantage accompanying a lower-sodium
diet.339

Canadian researchers undertook a vast analysis of
studies reported over three decades. The scientists, in
1999, concluded that restricting salt intake for the
population with normal blood pressures (normoten-
sive) was not recommended, because of insufficient
evidence demonstrating that such restrictions would
lead to a reduced incidence of hypertension.®!

These large, high-quality studies employed intensive
behavioral/diet interventions. Yet, the researchers
concluded that the degrees of dietary sodium reduc-
tions and changes in blood pressures were not relat- ed.
They also concluded that intensive interventions,
unsuited to medical care or population-prevention
programs, provided only small reductions in blood
pressure. Plus, effects on deaths and cardiovascular
incidences were unclear.*

In a study of the effects of a no-added-salt diet for 80
patients with mild-to-moderate hypertension,
researchers concluded that this simple diet signifi-
cantly decreased both systolic and diastolic blood
pressure. The researchers advised that hypertensive
patients should follow such a basic diet, which helped
reduce hypertension without the use of drugs.“?

To determine whether restriction of dietary sodium
lowers blood pressure in hypertensive and nor-
motensive individuals, a meta-analysis of 56 trials that
met the researchers’ criteria for good studies was
performed. Decreases in blood pressure were larger in
trials of older hypertensive individuals, yet were small
and not significant in trials of normoten- sive
individuals whose meals were prepared and who lived
outside institutional settings. The researchers suggested
that dietary sodium restriction for older hypertensive
individuals might be consid- ered, but the evidence in
the normotensive popula- tion did not support current
recommendations for universal dietary-sodium
restriction.®?

Cancer

Recently, a world-wide scientific panel judged that salt
intake is limited to stomach cancer risk but not to other forms
of cancer.!? Regarding stomach cancer, the panel concluded
that salt, and also salt-preserved foods, are probable, but not
convincing, causes of stomach cancer. Evidence only was
limited or suggestive for stomach can- cer and consumption
of processed meats, smoked foods, and grilled or barbecued
meat or poultry products.

Infection with the bacterium, H. pylori, is a necessary but not
sufficient cause for stomach cancer. The report also stated that
non-starchy vegetables, and specifically allium vegetables
(i.e., onion family and garlic), and fruits proba- bly protect
against stomach cancer. Given that dietary factors both
increase and decrease risk of stomach cancer, dietary and food
patterns that follow the 2005 Dietary Guidelines and
MyPyramid can help reduce risk, not avoidance of salt or
reduction sodium intake alone.

Sobium REDUCTION
STRATEGIES AND TRENDS

As supporters of evidence-based health policy, food
manufacturers are faced with the challenge of reducing the
salt content of foods without compromising palata- bility.
While the marketplace for foods and beverages boasting
health attributes continues to grow, consumers consistently
rank taste as “very important” to purchase decisions. A
number of companies have set business goals to reduce the
sodium content in their products and have been conducting
extensive product and consumer research to achieve such
goals.

Some manufacturers are simply choosing to add less salt
to their products without replacing the salt with other
ingredients. Taste and chemical-senses research has revealed
that humans are accustomed to the flavor of salt at their own
particular dietary-intake levels, but research subjects who
followed various reduced-sodium- level diets, over time,
grew used to the flavor of lower-
sodium diets and continued to consume less sodium than
previously.“*® Along these lines of changing salt-taste
preferences, some food processors are actively following
step-down plans to gradually reduce the sodium contents of
their products. These reductions, over various lengths of time,
simultaneously help “reshape” and reduce loyal consumers’
salt-taste preferences toward those foods.
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Sodium-replacement
Ingredients in the Food
Industry

Recognizing consumer loyalty and sensitivity to brands and
products developed with specific formulations, manu-
facturers are wary of alienating customers by drastically and
too-quickly altering flavor and texture profiles.

Thus, research on alternative ingredients and technologies has
expanded in recent years and continues to grow.

Current options available and promising areas of research
include salt substitutes and taste enhancers. In addition to
research on salt substitutes, substantial research is required to
define the physiologic mechanisms related

to salt, sodium, and taste.”

Potassium Chloride

A substitute for sodium chloride, potassium chloride is one
of the most common substitution ingredients used to reduce
the sodium content of foods. Potassium chloride can help
maintain a salty taste; however, potassium
may leave a bitter or metallic aftertaste, and some blood
pressure medications actually require limiting dietary
potassium.

Taste Enhancers

In a 2006 article in Food Technology, Brandsma
reviewed numerous taste enhancer ingredients available to
food manufacturers.”’ The following information on taste
enhancers is adapted from his review.

Taste enhancers function by activating receptors in the
mouth and throat, which helps offset the taste effects of salt
reduction. These ingredients also elicit the “umami” taste
receptor, improving balance and taste perception
of foods.

Umami (pronounced “you-mommy”), which means
“flavorful” in Japanese, is now recognized as a fifth taste,
joining salt, sweet, bitter and sour. Substances that add the
umami taste to foods can help impart fuller, “rounder” flavors
in the presence of less sodium. Several naturally occurring
compounds impart umami taste. Certain vegeta- bles like peas
and tomatoes naturally contain umami con- stituents, such as
glutamic acid, while foods such as shi- take mushrooms and
tuna offer other components, such as nucleotides, which work
along with glutamic acid.

Monosodium glutamate (MSG), primarily derived from
molasses and containing high levels of glutamic acid, is the
most frequently used taste enhancer. Food manufac- turers and
many chefs include the ingredient in a wide range of savory
foods, and the ingredient can dramatically amplify the umami
intensity of a food. MSG is a GRAS food ingredient in the
United States, and is approved by international food regulatory
bodies. As one of the most

OALT

intensely studied food ingredients world wide, allegations of
negative health effects have been refuted consistently by
academic, health, and governmental scientific evalua- tions.™

Soy sauce is used as an umami-enhancing ingredient.
Soy sauce also enhances sweetness in bitter foods and
balances acidic taste.

Hydrolyzed vegetable protein (HVP), another taste
enhancer, is chemically treated protein broken down into its
amino acid components. These amino acids help enhance
foods’ flavors, making HVP another ingredient useful in
low-sodium food formulations.

Yeast extracts, considered all-natural ingredients, are
finding favor with food processors striving to meet con-
sumer demands for processed foods boasting “clean”
labels—the absence of chemical-sounding names and other
ingredients classified as artificial. In fact, these extracts
may hold the greatest promise in the search

for low-sodium and low-salt products.

New Product Introductions

According to Information Resources Inc.’s new super-
market product tracking, the most successful new-product
launch in 2007 was the line extension of a company’s canned
soups with 25 percent less sodium. These
reduced-sodium soups notched $101 million in sales,
excluding vending machines, convenience stores, and
Wal-Mart. The nearest competitor, with $87 million in sales,
was the introduction of steam bags for frozen veg- etables
with no added salt.®"

As for seemingly old-fashioned canned soups, these
new versions finally struck a chord with consumers. The
new soups, using a proprietary recipe and sea salt, perform
well rather than fail, as was the case with con-
sumers’ rejection of 1960s-era low-sodium soups with 150 mg
sodium per serving. These new-millennia soups with new
recipes and use of sea salt are exceeding consumer acceptance
over earlier versions of sodium-modified soups in the late
1980s and 1990s.

Food companies in the United States recognize that new
and reformulated products, including sodium-modi- fied
foods, are a key to helping consumers achieve health- ful
dietary patterns. In fact, products with modified-sodi- um
levels comprise one of the top categories of
new-product introductions.

According to 2008 product-marketing and product-sales
data from The Nielsen Company, a global information
and media company, growth in various food categories,
including sodium-modified products, continue to offer
impressive statistics.®® Annual figures related to retail sales
for the year ending April 19, 2008 appear in Table 5.
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Taste 5. Products Promoting Health & Wellness Claims

Label Claim Annual Retall Sales
Salt/Sodwm (all) $159 bdlion
Low Salt/Low Sodum $11.9 bilion
No Sak/No Sodium $ 3.8 bdlion
No Sa/Sodium Added $ 02 bilion

In fact, the top four health and wellness claims by
product-labeling-claim category and their associated sales
included foods and beverages with salt- and sodium-relat-
ed labeling claims. Sales reached $15.9 billion, and these
sales registered behind only claims related to fat, natural
ingredients, and calories, and ahead of products bearing
claims about the absence of preservatives or cholesterol,
or presence of whole grain.

Introductions of new food and beverage products,
totaling 1,343 new items, sported key health and wellness
characteristics and included products in the low- and no-
sodium category. These represented 2.7 percent of all new
food and beverage introductions, ahead of new products
with claims such as low fat, fat free and cholesterol free
and behind new-product categories with claims for natu-
ral, organic, absence of trans or saturated fats, presence
of vitamins/minerals, preservative free, and presence of
whole grain.

Consumer Education and Behavior

Sodium content in food labeling, expressed both in
mg and as percent Daily Value {%DV), is useful for
consumers to make food and food consumption choices.
Further, the food industry has been successful over sever-
al decades, and since implementation of mandatory nutri-
tion labeling, in providing American consumers with
a variety of foods addressing salt and sodium content.
Numerous “reduced,” “low,” “very low,” or sodium
“free” labeled food products have been introduced.
Consumers also may choose products without “added
salt,” “lightly salted,” and those that are "light” in sodi-
um. Further, the selection and breadth of products that
qualify for the FDA “Healthy™ nutrient content claim are
expanding. As industry, government, and health profes-
sions’ educational efforts focus on eating patterns consis-
tent with the 2005 Dietary Guidelines (e.g., MyPyramid
or the DASH dietary pattern), dietary sodium intake falls.

Just as the federal government has encouraged con-
sumers to make small steps toward health and dietary
improvements, the food industry is addressing sodium
levels in foods, both by quietly, or “silently,” making
incremental reductions in food products over time, and by
utilizing labeling statements from the toolbox of nutrition
claims for new and reformulated food products.

The Grocery Manufacturers Association’s (GMA) 2007
Industry Report on Health and Wellness notes that 98 per-
cent of responding GMA member companies are reformu-
lating and introducing new products aimed at meeting
consumer preferences for nutrition, health, and wellness.
Over 10,000 new or reformulated products have been
introduced, with attention to portion size, calories, satu-
rated fat, trans fat, sugars, and salt or sodium.*

Under the theme of “small steps” toward healthier
Americans, GMA, along with the Food Marketing Institute
and MatchPoint Marketing. developed the Take A Penk
in-store MyPyramid promotion program. Along with Take
A Peak, GMA conducted an evaluation to determine how
gradual and incremental changes to meet MyPyramid and
2005 Dietary Guidelines goals would alter the diet through
purchasing and consuming foods listed in the program.s3

The evaluation assessed baseline diet and incremental
changes to sample menus over three weeks for an average
adult female against MyPyramid, the 2005 Dietary
Guidelines, and USDA's Healthy Eating Index. Making
small, incremental changes in food choices that meet
the criteria for the Take A Peak program resulted in the
following positive changes:

® Increased Health Eating Index (HEI) score (a dietary
evaluation tool developed by USDA) from an aver-
age of 41 to an average of 93.5 (excellent);

® Decreased sodium by nearly a third (32 percent);
and,

m Met all other 2005 Dietary Guidelines and
MyPyramid consumption recommendations for
food patterns, macronutrients, and most common
“shortfall” nutrients.

The Take A Peak menu-modeling exercise demon-
strates that incremental changes, over time using foods in
the U.S. marketplace, can successfully address food and
nutrient goals, including substantial reductions in sodium.

Another stair-step-down example is consumers’ altering
their consumption of dairy products that feature different
fat levels, encouraged through dietary guidance, public
education and improved product availability. In making
dietary choices to cut dietary fat, as well as to meet
MyPyramid patterns and the 2005 Dietary Guidelines,
many consumers, over time, have moved down the
“fat ladder” from whole milk to 2 percent milk to
1 percent, 0.5 percent, or fat free milk.
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ADDITIONA
RESEARCH NEEDS

Before mandating policy changes in the United States
related to increased regulation of salt or sodium levels in
foods that will affect the entire population, more research is
needed in several areas, including cardiovascular out- comes
related to sodium intake, consumer behavior, salt- taste
mechanisms, and development of salt alternatives and
enhancers.

= Although salt and sodium are related to blood pres- sure,

and blood pressure is related to risk of heart disease and
other conditions, a large-scale human- heart-disease
outcomes study needs to be funded and conducted to
evaluate the role of salt and sodi- um in health and
disease for various subpopulations.

Additional research is needed on the physiology of
taste, and mechanism of taste.

Current food composition databases require updating to
keep abreast of food product formulation changes related
to sodium.

Government and industry should collaborate on
development of acceptable salt alternatives.

OALT

Several aspects of consumer behavior in connection to
labeling remain unanswered and require further study prior
to possibly implementing new policy:

= Consumer research should address taste acceptance of

sodium-modified products with and without label
statements about sodium reduction.

Warning messages on containers of salt may be
counterproductive to the positive, required public
health message of iodized salt—"Todine, a required
nutrient.” Conflicting consumer messages may lead to
unintended consequences for infants, goiter
prevention, or other nutrient and dietary factors.

Consumer research is required to determine whether any
proposed, required label statements about salt/sodium
would be effective in positively affect- ing consumers’
food choices or food consumption related to sodium
intake.
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1. Salt, used since antiquity, clearly meets FDA 4. The marketplace for sodium-reduced foods is on the rise,
standards as a safe food ingredient. thanks to efforts by the food industry to provide

consumers with new product introductions and line
extensions. Many of these products bear nutrition or
health claims related to sodium.

2. Sodium is an essential nutrient necessary to main- tain
health. However, many people in the United States
consume more than the 2,300 mg daily level
recommended in the 2005 Dietary Guidelines. 5. USDA’s MyPyramid food patterns and the DASH Diet

encourage consumption of fruits, vegetables, and low-fat

dairy products rich in potassium, calcium, and
magnesium, which together, helps promote healthful
blood-pressure levels.

3. Gradual changes in sodium consumption often are
more acceptable to consumers in achieving long- term
healthful dietary patterns.

16



Sobium AND

10.

OALT

REFERENCES / BIBLIOGRAPHY

National Heart Lung and Blood Institute Primary
Prevention of Hypertension. Clinical and Public Health
Advisory from the National High Blood Pressure
Education Program; National Institutes of Health:
Washington, DC, November, 2002; p 28.

Kotchen, T. A., Contributions of sodium and chloride to
NaCl-induced hypertension. Hypertension 2005, 45(5);
849-50.

Luft, F. C.; McCarron, D. A., Heterogeneity of
hypertension: the diverse role of electrolyte intake.
Annu Rev Med 1991, 42; 347-55.

Townsend, M. S.; Fulgoni, V. L., 3rd; Stern, J. S.; Adu-
Afarwuah, S.; McCarron, D. A., Low mineral intake is
associated with high systolic blood pressure in the Third
and Fourth National Health and Nutrition Examination
Surveys: could we all be right?

Am J Hypertens 2005, 18(2 Pt 1); 261-9.

U.S. Department of Health and Human Services and
U.S. Department of Agriculture. Dietary Guidelines for
Americans, 2005. 6th Edition. Washington, DC: U.S.
Government Printing Office, 2005.

European Food Safety Authority, Opinion of the

Scientific Panel on Dietetic Products, Nutrition and
Allergies on a request from the Commission related to the
Tolerable Upper Intake Level of Sodium (Request N°
EFSA-Q-2003-018), Summary. The EFSA Journal
(adopted on 21 April 2005) 2005, (209); 1-26.

Brandsma, 1., Reducing Sodium. Food Technology
2006, 60(3); 25-29.

Salt Institute Salt for human nutrition.

http://www.saltinstitute.org/27.htm
L (March 8, 2008).

Institute of Medicine Food and Nutrition Board Dietary
Reference Intakes for Water, Potassium, Sodium,
Chloride, and Sulfate; National Academy of Sciences,
Institute of Medicine, Food and Nutrition Board:
Washington, DC, 2004; pp 1-640.

Salt Institute Salt in food.
http://www.saltinstitute.org/53.htm
L (March 8, 2008).

11.

12.

13.

14.

15.

16.

17.

18.

Mattes, R. D.; Donnelly, D. Relative contributions of
dietary sodium sources. J Am Coll Nutr 1991, 10(4);
383-393.

World Cancer Research Fund/American Institute for
Cancer Research Food, Nutrition, Physical Activity, and
the Prevention of Cancer: a Global Perspective. World
Cancer Research Fund/American Institute for Cancer
Research: Washington, DC, 2007.

U.S. Department of Health and Human Services and
U.S. Department of Agriculture. What We Eat In
America, NHANES 2005-2006. Table 1: Nutrient
Intakes from Food: Mean Amounts Consumed per
Individual, One Day, 2005-2006.
http://www.ars.usda.gov/SP2UserFiles/Place/
12355000/pdf/0506/Table_1_NIF_05.pdf
(July 31, 2008).

National Heart Lung and Blood Institute

Your Guide to Lowering Your Blood Pressure With DASH,
National Institutes of Health: Washington, DC, April,
2006; p 64.

Harsha, D. W.; Sacks, F. M.; Obarzanek, E.; Svetkey,
L. P; Lin, P. H.; Bray, G. A.; Aickin, M.; Conlin, P. R.;
Miller, E. R., 3rd; Appel, L. J., Effect of dietary sodium
intake on blood lipids: results from the DASH-sodium
trial. Hypertension 2004, 43(2); 393-8.

Karanja, N.; Erlinger, T. P.; Pao-Hwa, L.; Miller, E. R.,
3rd; Bray, G. A., The DASH diet for high blood pressure:
from clinical trial to dinner table.

Cleve Clin J Med 2004, 71(9); 745-53.

Karanja, N.; Lancaster, K. J.; Vollmer, W. M.; Lin, P. H.;
Most, M. M.; Ard, J. D.; Swain, J. F.; Sacks, F. M.;
Obarzanek, E., Acceptability of sodium-reduced research
diets, including the Dietary Approaches To Stop
Hypertension diet, among adults with prehyper- tension
and stage 1 hypertension. J Am Diet Assoc 2007, 107(9);
1530-8.

Reusser, M. E.; McCarron, D. A., Reducing hyperten-
sive cardiovascular disease risk of African Americans
with diet: focus on the facts. J Nutr 2006, 136(4),
1099-102.

17


http://www.saltinstitute.org/27.html
http://www.saltinstitute.org/27.html
http://www.saltinstitute.org/53.html
http://www.saltinstitute.org/53.html
http://www.ars.usda.gov/SP2UserFiles/Place/

GROCERY MANUFACTURERS ASSOCIATION SCIENCE PoLicy

FAPER

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

19. Sacks, F. M.; Svetkey, L. P.; Vollmer, W. M.; Appel,
L. J.; Bray, G. A.; Harsha, D.; Obarzanek, E.; Conlin,

P. R.; Miller, E. R., 3rd; Simons-Morton, D. G.;
Karanja, N.; Lin, P. H., Effects on blood pressure of
reduced dietary sodium and the Dietary Approaches to
Stop Hypertension (DASH) diet. DASH-Sodium
Collaborative Research Group. N Engl J Med 2001,
344(1); 3-10.

Svetkey, L. P.; Simons-Morton, D.; Vollmer, W. M.; Appel,
L. J.; Conlin, P. R.; Ryan, D. H.; Ard, J.; Kennedy, B. M.,
Effects of dietary patterns on blood pressure: subgroup
analysis of the Dietary Approaches to Stop Hypertension
(DASH) randomized clinical trial. Arch Intern Med
1999, 159(3); 285-93.

Svetkey, L. P.; Simons-Morton, D. G.; Proschan, M. A.;
Sacks, F. M.; Conlin, P. R.; Harsha, D.; Moore, T. J., Effect
of the dietary approaches to stop hypertension diet and
reduced sodium intake on blood pressure control. J Clin
Hypertens (Greenwich) 2004, 6(7); 373-81.

Center for Science in the Public Interest

Petition to revoke the GRAS status of salt, to set
ceilings on the amount of sodium in processed foods,
to require a health warning on packaged salt, and to
reduce the Daily Value for sodium; Washington, DC,
November 8, 2005.

21 CFR §101.65(d)(2)

21 CFR §101.13(h)

21 CFR §101.14(a)(5)

21 CFR §101.74

Health Claim Notification for Potassium

Containing Foods, October 31, 2000. Accessed at
http://www.cfsan.fda.gov/~dms/hclm-k.html

The Nielsen Company

Key Health and Wellness Attributes—Total U.S.
Grocery/Drug/Mass Excluding Wal-Mart; The
Nielsen Company. Period Ending April 19, 2008.

National Heart Lung and Blood Institute The Seventh
Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure; National Institutes of Health:
Washington, DC, December, 2003; p 52.

31.

33.

34.

35.

36.

37.

38.

39.

40.

. Merck The Merck Manual of Medical Information

- Second Home Edition, Online Version.
http://www.merck.com (Feb. 9, 2008).

Graudal, N. A.; Galloe, A. M.; Garred, P., Effects of
sodium restriction on blood pressure, renin, aldos- terone,
catecholamines, cholesterols, and triglyceride: a
meta-analysis. JAMA 1998, 279(17); 1383-91.

. Alderman, M. H., Salt and blood pressure in children.

J Hum Hypertens 2008, 22(1); 1-3.

Alderman, M. H., H Cohen, and S. Madhavan. Dietary
sodium intake and mortality: the National Health and
Nutrition Survey (NHANES I). Lancet. 1998, 351;
781-5.

Cohen, H. W.; Hailpern, S. M.; Fang, J.; Alderman, M. H.,
Sodium intake and mortality in the NHANES II fol-
low-up study. Am J Med 2006, 119(3); 275 e7-14.

Cohen, H. W., S. Hailpern, and M. H. Alderman.
Sodium intake and mortality follow-up in the Third
National Health and Nutrition Examination Survey
(NHANES III). J Gen Intern Med. Sept. 2008, 23(9);
1297-1307. (Published May 9, 2008).

Alderman, M. H., Presidential Address: 21st Scientific
Meeting of the International Society of Hypertension:
dietary sodium and cardiovascular disease: the ‘J’-
shaped relation. J Hypertens 2007, 25(5); 903-7.

He, F. J.; Marrero, N. M.; Macgregor, G. A., Salt
and blood pressure in children and adolescents. J
Hum Hypertens 2008, 22(1); 4-11.

Alderman, M. H., Evidence relating dietary sodium to
cardiovascular disease. J Am Coll Nutr 2006, 25(3
Suppl); 256S-261S.

Graudal, N., Commentary: Possible role of salt intake in
the development of essential hypertension.
Int. J. Epidemiol. 2005.

Geleijnse, J. M.; Witteman, J. C.; Stijnen, T.; Kloos, M.
W.; Hofman, A.; Grobbee, D. E., Sodium and potassi- um
intake and risk of cardiovascular events and all- cause
mortality: the Rotterdam Study. Eur J Epidemiol 2007,
22(11); 763-70.

18


http://www.cfsan.fda.gov/~dms/hclm-k.html
http://www.cfsan.fda.gov/~dms/hclm-k.html
http://www.merck.com/

Sobium AND

41.

42.

43.

44,

45.

46.

Fodor, J. G.; Whitmore, B.; Leenen, F.; Larochelle, P.,
Lifestyle modifications to prevent and control
hypertension. 5. Recommendations on dietary salt.
Canadian Hypertension Society, Canadian Coalition for
High Blood Pressure Prevention and Control, Laboratory
Centre for Disease Control at Health Canada, Heart and
Stroke Foundation of Canada. CMAJ 1999, 160(9
Suppl); S29-34.

Kojuri, J.; Rahimi, R., Effect of “No added salt diet’on
blood pressure control and 24 hour urinary sodium
excretion in mild to moderate hypertension.

BMC Cardiovasc Disord 2007, 7(1); 34.

Midgley, J. P.; Matthew, A. G.; Greenwood, C. M.;
Logan, A. G., Effect of reduced dietary sodium on

blood pressure: a meta-analysis of randomized con-
trolled trials. JAMA 1996, 275(20); 1590-7.

Beauchamp, G. K.; Bertino, M.; Burke, D.; Engelman,
K., Experimental sodium depletion and salt taste in
normal human volunteers. Am J Clin Nutr 1990, 51(5);
881-9.

Beauchamp, G. K.; Bertino, M.; Engelman, K., Failure to
compensate decreased dietary sodium with increased
table salt usage. JAMA 1987, 258(22); 3275-8.

Beauchamp, G. K.; Bertino, M.; Engelman, K.,
Modification of salt taste. Ann Intern Med 1983,
98(5 Pt 2); 763-9.

47.

48.

49.

50.

51

52.

53.

OALT

Bertino, M.; Beauchamp, G. K.; Engelman, K.,
Increasing dietary salt alters salt taste preference.
Physiol Behav 1986, 38(2); 203—13.

Bertino, M.; Beauchamp, G. K.; Engelman, K., Long-
term reduction in dietary sodium alters the taste of salt.
Am J Clin Nutr 1982, 36(6); 1134-44.

Geerling, J. C., and A. D. Loewy. Central regulation of
sodium appetite. Exp Physiol. 2008; 93; 178-209.

International Food Information Council Foundation.
Glutamate and Monosodium Glutamate: Examining the
Mpyths. Washington, DC: IFIC Foundation. 2001.
Accessed at
http://ific.org/publications/reviews/upload/
Glutamate-and-Monosodium-Glutamate.pdf.

Creamer, M., A little less salt, a lot more sales.
AdvertisingAge March 10, 2008, pp 1, 23.

Grocery Manufacturers Association. 2007 Industry
Report on Health and Wellness. Accessed at

Hornick, B. A., A. J. Kretser, and T. A. Nicklas. Menu
modeling with MyPyramid food patterns: Incremental
dietary changes lead to dramatic improvements in diet
quality of menus. J Am Diet Assoc, 2008, 108;
2077-2083.

19


http://ific.org/publications/reviews/upload/

L
[ A RV
The Assaociation of Food, Beverage
and Consumer Products Companies

GROCERY MANUFACTURERS ASSOCIATION

1352 | Street, NW :: Suite 300 :: Washington, DC 20005 :: ph 202-639-5900 :: fx 202-639-5932 ::
https://www.gmabrands.com/



https://www.gmabrands.com/

