January 26, 2012

Division of Dockets Management
HFA-305
Food & Drug Administration
5630 Fishers Lane
Rockville, MD 20852
Docket Clerk
U.S. Department of Agriculture
Food Safety & Inspection Service
1400 Independence Avenue, SW
Washington, DC 20250
RE: FDA-2011-N-0400 and FSIS-2011-0014
Dear Sir or Madam:
On behalf of the American Heart Association (AHA), including the American
Stroke Association (ASA) and over 22.5 million AHA and ASA volunteers and
supporters, we appreciate the opportunity to provide comments on approaches to
reducing sodium consumption.
AHA applauds the Food and Drug Administration (FDA) and the Food Safety and
Inspection Service (FSIS) for soliciting public comment on this important topic.
Excess sodium consumption is a significant public health issue and we are
extremely pleased that the agencies are examining ways to promote a reduction in
sodium intake over time. We cannot overemphasize the need for the FDA, FSIS,
and others within the federal government to work together to achieve this goal.
The need for action by FDA and FSIS is clear. We have long known that high
levels of sodium can have a detrimental effect on health, particularly blood
pressure. We know that Americans consume sodium in amounts that far exceed the
recommended daily limits. And we know that the majority (77%) of the sodium we
consume comes from salt added to processed foods, beverages, and restaurant
foods; thereby severely limiting consumers’ ability to control the amount of sodium
they consume. And while there have been some voluntary efforts by industry to
reduce the sodium content in foods, these efforts – while laudatory – are woefully
insufficient. Americans continue to consume excess amounts of sodium and
continue to suffer the health-related consequences.
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Reversing this trend will require action by the FDA and FSIS. We urge you to make reducing the
sodium content in the food supply a priority. To do so, the agencies should:












Implement the recommendations in the Institute of Medicine’s (IOM) report “Strategies to
Reduce Sodium Intake in the United States.”
Set mandatory national standards for the sodium content of foods.
Base the Daily Value for sodium on Adequate Intake (1,500mg).
Update and continue to promote the federal government’s procurement standards, including
strong criteria for sodium limits.
Develop evidence-based nutrition standards for competitive foods in schools that include
sodium limits that are in line with the Dietary Guidelines for Americans; and work with the
food industry and schools to implement the new sodium limits for the National School Lunch
and School Breakfast Programs as expeditiously as possible.
Submit to Congress the robust, evidence-based principles that were developed by the
Interagency Work Group on Food Marketed to Children that include limits on sodium.
Collaborate to enhance and upgrade the accuracy and timeliness of the U.S. food database to
capture the current nutrition profile, especially the sodium content, of foods in the marketplace
in order to improve our surveillance of existing sodium content and our ability to track changes
over time.
Improve the monitoring of sodium intake, ideally through 24 hour urine collections in national
surveys.
Develop a comprehensive, proven effective and user-friendly consumer education campaign on
the need for and how to reduce sodium intake.

We expand upon these recommendations and respond to the topic areas proposed by the agencies in
the Federal Register notice below. Please note we have also provided a copy of AHA’s Presidential
Advisory: The Importance of Population-Wide Sodium Reduction as a Means to Prevent
Cardiovascular Disease and Stroke: A Call to Action from the American Heart Association as an
additional resource for the agencies in Attachment A.
The Science Behind Sodium
As noted above, excess sodium consumption has been linked to high blood pressure. A substantial
number of studies show a direct relationship between salt intake and blood pressure. The studies
found that on average, as dietary salt intake rises, so does blood pressure. Evidence includes results
from animal studies, epidemiological studies, clinical trials, and meta-analyses of trials. Over 50
randomized trials examining the effects of salt on blood pressure have been conducted, including a
number of rigorously controlled, dose-response trials. The evidence is persuasive – there is a
statistically significant, clinically relevant, progressive dose-response relationship between sodium
intake and blood pressure.1
Unfortunately elevated blood pressure is extraordinarily common. It has been estimated that 76
million – nearly one in three U.S. adults – has high blood pressure or hypertension, an additional 30%
of the adult population age 20 and older has pre-hypertension, and the prevalence of hypertension in

1

Lawrence Appel, et al. Dietary Approaches to Prevent and Treat Hypertension: A Scientific Statement from the
American Heart Association. 2006.
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the U.S. continues to rise.2 An estimated nine in ten Americans will develop high blood pressure
during their lifetime.3
Individuals with hypertension are at increased risk for stroke, heart failure, kidney failure, stomach
cancer, and osteoporosis.4 Sadly these risks extend to children and adolescents as well. Children are
at risk of developing heart disease and elevated blood pressure at an earlier age, because an estimated
97% of them currently consume too much sodium.5
The good news is that lowering sodium consumption can have significant health benefits. Studies
have shown that a reduced sodium intake can prevent hypertension in non-hypertensive individuals,
can lower blood pressure in the setting of antihypertensive medication, and can facilitate hypertension
control. A reduced sodium intake is also associated with a blunted age-related rise in systolic blood
pressure and a reduced risk of atherosclerotic cardiovascular events and congestive heart failure.6
We are aware, however, that despite the abundance of studies showing the benefits of lowering sodium
consumption, there are some who question the science and argue that sodium reductions will hurt
rather than improve health. The salt industry has, for example, claimed that “there may indeed be very
negative consequences if the diet limits sodium to the range of 1,500 - 2,300mg Na/day as
recommended in the Dietary Guidelines”7 and that “there are more medical studies that caution against
population-wide salt reduction than support it… and could result in mass illnesses”8. We strongly
disagree with these statements – they are not supported by the science. We also question studies that
the salt industry has used to show that reductions in salt intake do not result in improved
cardiovascular outcomes. One such study reported that reducing salt consumption did not affect the
likelihood of dying or experiencing cardiovascular disease.9 Yet when the study data were reexamined
by outside researchers, they found that a small reduction in salt intake does result in a significant
reduction (20%) in cardiovascular events and a non-significant reduction in all-cause mortality (57%).10 Research studies with paradoxical findings are often observational studies with methodological
limitations, particularly suboptimal measurement of habitual sodium intake and the potential for
reverse causality.11
The overwhelming evidence shows that reductions in sodium consumption are linked to improvements
in blood pressure and a reduced risk for a number of chronic diseases. This evidence supports the
need to make population-wide reductions in the amount of sodium in the food supply.
2

Heart Disease and Stroke Statistics 2011 Update: A Report from the American Heart Association.
Vasn RS. Beiser A., et al. Residual Lifetime Risk for Developing Hypertension in Middle-Aged Women and
Men: The Framingham Study. JAMA. 20202; 287:1003-1010.
4
He FJ, MacGregor GA. A Comprehensive Review on Salt and Health and Current Experience of Worldwide Salt
Reduction Programmes. J Hum Hypertens 2008.
5
Institute of Medicine. Dietary Reference Intakes for Water Potassium, Sodium Chloride, and Sulfate. 2004.
6
Alice Lichtenstein, et al. Diet and Lifestyle Recommendations Revision 2006: A Scientific Statement from the
American Heart Association Nutrition Committee. 2006.
7
Correspondence. Salt Institute letter to Secretary Vilsack and Secretary Sebelius. September 30, 2011.
8
Salt Health. 5 Sample Comments You Can Use.
http://www.facebook.com/SaltHealth?sk=app_208412272531040. Accessed October 28, 2011.
9
Taylor RS, et al. Reduced Dietary Salt for the Prevention of Cardiovascular Disease. Cochrane Database Syst Rev
2011, Issue 7. Art. No.: CD009217.
10
FJ He, G MacGregor. Salt Reduction Lowers Cardiovascular Risk: Meta-Analysis of Outcome Trials. The
Lancet. Vol 378. July 30, 2011.
11
FJ He, et al. Does Reducing Salt Intake Increase Cardiovascular Mortality? JAMA 2011;305:1777-1785.
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Current Consumption Levels
As the agencies are aware, Americans currently consume sodium in levels that far exceed the
recommended amounts. Intake data show that Americans consume an average of 3,400mg of sodium
daily with some populations, particularly males between the ages of 12 and 49, consuming over
4,000mg of sodium per day.12 This means that 98.6% of individuals who are advised by the 2010
Dietary Guidelines for Americans to consume less than 1,500mg of sodium per day – and 88.2% of the
individuals advised to eat less than 2,300mg per day – are missing those goals by a large margin.13
Unfortunately, these numbers show no sign of decreasing. As the IOM’s Committee on Strategies to
Reduce Sodium Intake found, intake data reveal persistently high sodium consumption since the early
1970s.14 These data indicate that existing sodium reduction efforts have been unsuccessful.
Consumer Understanding and Consumption Practices
According to the Federal Register notice, the FDA and FSIS are interested in learning if consumers
understand the role of sodium in hypertension and other chronic illnesses, and if so, whether this
awareness changes their consumption practices.
Before starting its National Salt Reduction Initiative (NSRI), the New York City Department of Health
and Mental Hygiene commissioned a qualitative research study that examined these questions. That
study found that consumers frequently associate salt intake with high blood pressure and heart disease,
and that study participants with a diagnosis or family history of a diet-related disease such as
hypertension, diabetes, or heart disease, were more aware of the amount of salt they consumed, more
aware of the effects of an unhealthy diet, and more likely to take preventive action. Yet, study
participants who were concerned about eating a healthy diet were more concerned with calories,
cholesterol, or fat than with sodium.15
AHA recently conducted an online survey of 1,000 adults and found similar results. As with the NSRI
study, we found that the majority of respondents (85%) associated excess salt/sodium consumption
with high blood pressure. Respondents also accurately associated sodium consumption with other
health outcomes, but in lower numbers. For example, only 16% recognized an association between
sodium consumption and osteoporosis and just 9% recognized an association with stomach cancer.
However, respondents also associated sodium with unrelated conditions such as tooth decay (13%).
Respondents were also asked to compare excess salt consumption with a range of other health issues.
The majority of respondents (75% and 64%, respectively) view smoking and obesity as more or much
more serious than consuming too much salt. Forty-five percent are more or much more concerned
with eating too much fat and 29% with too much sugar. And 24% find having tooth decay to be more
serious than eating too much salt.

12

2010 Dietary Guidelines for Americans. Figure 3-1: Estimated Mean Daily Sodium Intake, by Age-Gender
Group, NHANES 2005-2006.
13
Centers for Disease Control and Prevention. Usual Sodium Intakes Compared with Current Dietary Guidelines:
United States, 2005-2008. MMWR. October 21, 2011: 60(41);1413-1417.
14
Institute of Medicine. Strategies to Reduce Sodium Intake in the United States. 2010.
15
Marco International, Inc. A Qualitative Research Study: Illustrations and Message Testing – Sodium Awareness
and Consumers. Prepared for New York City Department of Health and Mental Hygiene. July 2007.
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The survey also examined whether respondents try to reduce their salt intake, and if so, why. Fortyone percent indicated that they always or regularly make choices to reduce the salt in their diet;
however, disappointingly, 28% indicated that they rarely or never do. Of those that attempt to reduce
their salt consumption, the majority (65%) stated that health reasons such as improving their blood
pressure are a driving factor. Other high scoring reasons include because a doctor, friend, or family
member suggested that they lower their salt intake (21%), and/or because they do not want added
ingredients in their food (21%). [Note that respondents were allowed to give multiple responses]. (See
Attachment B).
Lastly, 38% of respondents stated that they would definitely or probably buy a food product if it
claimed it had 25% less sodium.
Both the NSRI and AHA surveys show that consumers are largely aware of the link between sodium
and blood pressure, although they are less certain about other potential health effects, and they may
not recognize how serious excess sodium consumption can be. The studies also show that many
would like to reduce their sodium consumption, but as discussed above, sodium intake continues to
trend upwards.
A number of factors likely contribute to this problem. For example, many consumers – 79%
according to a recent HealthFocus International Study – do not know the daily recommended intake
for sodium.16 Consumers also have misconceptions about the best way to reduce their sodium
consumption. One study found that 46% of adults believe that table salt is the primary source of
sodium in American diets17 and 55% reduce the amount of table salt they use even though it is only a
small contributor to their total sodium intake.18
The main reason people continue to consume too much sodium is because there is too much salt added
to the food supply. This along with increased calorie consumption constitutes a major public health
problem that could be avoided. As the agencies are aware, 77% of sodium in the diet comes from salt
added to processed foods, beverages, and restaurant foods.19 Even fresh meats are being injected with
sodium to add weight and moisture.20 This makes it difficult for consumers to meet the recommended
level of intake without preparing foods from scratch and carefully reading food labels. In other words,
the high level of sodium in the food supply leaves Americans with little control over the amount of
sodium they consume. And as we learned in our recent survey, 60% of consumers want more choice
or control over the amount of sodium in their food.
The present lack of control explains why the IOM found that 40 plus years of efforts to reduce the
sodium intake of Americans have not been successful. Simply educating consumers about the need to
select lower sodium foods and ad hoc efforts by the food and restaurant industries to lower the sodium
content of certain food products are not enough. To give consumers the ability to readily control their
sodium intake, we need an overall reduction in the amount of sodium in the food supply.

16

HealthFocus International study.
American Heart Association. Blood Pressure Awareness Survey. March 2011.
18
HealthFocus International study.
19
Mattes RD, et al. Relative Contributions of Dietary Sodium Source. Journal of the American College of
Nutrition. 1991; 10(4): 383-93.
20
USDA. Agricultural Research Service. Nutrient Comparison Between Enhanced and Natural Fresh Pork. 2007.
17
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Existing Sodium Reduction Efforts
As the agencies are aware, a number of voluntary sodium reduction efforts are currently underway.
Some of these efforts are led by members of the food and restaurant industries. A number of
companies have chosen voluntarily to decrease the sodium content of their foods. The extent of the
sodium reductions vary by company. Some have focused on a limited number of products, while
others are focused on an entire product line. The amount of sodium removed from products also
varies. AHA appreciates the industry’s efforts to lower the sodium content of foods, but greater
reductions are needed.
We know greater reductions in sodium content are possible. For example, there is often less sodium in
food and restaurant products that are sold outside of the United States. Companies sell the same
product with the same brand name, but with different sodium content. This shows that the food and
restaurant industries are capable of producing and selling foods with lower sodium content.
Sodium content is likely lower outside of the U.S. because the food industry has been responding to
international initiatives to reduce sodium consumption. We do not describe those initiatives here since
they are detailed in the IOM report, but we do note that these government-led programs have
demonstrated success in reducing sodium consumption. For example, in the first five years (2003 to
2008) after the start of the United Kingdom’s Consensus Action on Salt and Health (CASH) strategy,
sodium consumption, dropped 10%.21 And Finland saw sodium consumption decrease from 5,600mg
a day in 1972 to 3,200mg a day in 2002 and experienced a significant drop in diastolic blood pressure
and stroke mortality.22
Because there is currently no government-led program encouraging or requiring industry to reduce
sodium content of foods in the U.S., we must rely on incentives to encourage voluntary reductions.
AHA has seen the power of incentives through our Heart-Check food certification program. A
number of companies have reformulated their products in order to qualify for certification, and in
some cases, companies have contacted AHA to inquire about qualifying criteria when formulating new
products and have specifically designed those products to meet the program criteria. Thus, the HeartCheck program – while voluntary – acts as an incentive for sodium reductions. Companies must meet
the program’s sodium targets if they want to participate and display the Heart-Check Mark on their
product’s packaging.
The National Salt Reduction Initiative (NSRI) is another example of a voluntary initiative that
contains a form of incentive. Companies that participate in the initiative will be publicly recognized.
Participating companies must commit to meeting sodium reduction targets in one or more of 62
packaged food categories or 25 restaurant categories.
AHA is a proud supporter of the NSRI and we recommend that the FDA and FSIS examine this
program and determine what elements could be expanded further. For example, a federal sodium
reduction initiative could build off of the NSRI’s sodium reduction targets. As noted above, the
sodium targets vary by food category. A federal initiative could also follow the NSRI’s example and
establish targets that allow for a step-wise reduction in sodium content over time. One change,
however, we would recommend regards the allowance for target “ranges” in the NSRI. Under the
21
22

GA MacGregor. Global Salt Initiatives: From Evidence to Worldwide Implementation. worldactiononsalt.com.
Institute of Medicine. Strategies to Reduce Sodium Intake in the United States. 2010.

American Heart Association
January 26, 2012

FDA-2011-N-0400 & FSIS-2011-0014
Page 7

NSRI, participating companies can meet the sodium reduction targets by averaging a product line
across a food category. This allows companies to claim they meet the sodium target even if one or
more of their products exceed the target level. While we understand that this target flexibility
increases the likelihood that companies will voluntarily choose to participate in the program, AHA
believes individual food products should be required to meet specific, absolute values. If a federal
sodium reduction initiative is developed, the use of averaging or ranges should not be allowed.
Finally, all of the voluntarily sodium reduction programs in the U.S. have one element in common –
whether it is the Heart-Check, NSRI, or the Sodium Reduction in Communities Program being funded
by the Centers for Disease Control and Prevention (CDC) – they all lead to some degree of sodium
reduction. But the programs are limited in scope and do not have the ability to require sodium
reductions in the entire food supply. To achieve widespread sodium reductions, a mandatory
nationwide standard will be required.
Mandatory Nationwide Standards for Sodium Content
AHA strongly supports the IOM recommendation calling for the establishment of mandatory national
standards for the sodium content of foods. As discussed in the IOM report, voluntary sodium
reduction initiatives, nutrition labeling, and consumer education have not resulted in significant
changes in sodium consumption. Mandatory limits on sodium content, which were found to be 20
times more effective than voluntary efforts,23 are necessary to achieve significant sodium reductions
in the food supply. We urge the FDA to implement these limits as expeditiously as possible. The
sodium limits should be:
 Implemented by food category
 Based on a recommended daily intake of no more than 1,500mg
 Designed to allow for gradual reductions in sodium content over time
As noted above, we recommend that the FDA implement sodium limits by food category. For
example, the FDA could set one sodium limit for cold breakfast cereals, another limit for breads,
another limit for canned vegetables, and so on. This is the approach taken by both the NSRI and the
AHA Heart-Check program. AHA recently made a number of changes to the nutritional criteria for
the Heart-Check program, including lowering the sodium limit for many products and setting those
limits by food category. To determine the limit for a food category, each category was evaluated
independently taking the following factors into account: does the category include foods and nutrients
of public health concern; what is the role of sodium in food processing; and what is the current sodium
range for products in the market today. Based on these factors, each category was then assigned one
of four sodium levels: 140mg, 240mg, 360mg, or 480mg.24 The levels were designed to help
consumers reach a daily sodium consumption of no more than 1,500mg.
We suggest the FDA proceed in a similar manner – establishing sodium limits based on a
recommended daily intake of less than 1,500mg. 1,500mg is the Adequate Intake (AI) amount
recommended by the IOM Report on Dietary Reference Intakes: Water, Potassium, Sodium Chloride,
and Sulfate.25 1,500mg has also been identified as the appropriate target for at-risk individuals, and
23

Linda Cobiac, et al. Mandatory Sodium Reduction 20 Times More Effective, Finds Study. Food NavigatorUSA.com. November 2, 2010.
24
Participating products must meet these revised sodium limits no later than January 2014.
25
Institute of Medicine. Dietary Reference Intakes: Water, Potassium, Sodium Chloride, and Sulfate. 1st ed.
Washington, DC: National Academy Press; 2004.
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two CDC analyses found that one-half to as much as 70% of the entire U.S. population fall into these
at risk groups.26,27 Basing sodium limits on the AI will help people achieve this recommendation, as
would revising the Daily Value (DV) to reflect this amount.
We recognize it will be difficult for food companies and restaurants to meet sodium limits based on an
overall intake of 1,500mg. Thus, we recommend that the FDA use a step-wise process to reduce
sodium content over time. Setting a series of sodium limits that decrease over a period of years will
provide the food and restaurant industries with time to reformulate their products, and will allow
consumers to adapt their taste sensitivities to the lower sodium content in foods. For example, the
FDA could establish intermediate sodium limits designed to reduce overall sodium consumption to
2,300mg by 2015. Final limits reducing sodium consumption to 1,500mg could take effect in 2020.
GRAS Status for Salt
We understand that establishing mandatory sodium limits will be challenging. The FDA will have to
make changes to the Generally Recognized as Safe (GRAS) status for salt. Current regulations allow
food manufacturers to add salt to foods as a GRAS substance and do not limit or require a specific
level. AHA supports modifying the GRAS status for salt. We would also like to see the overall
GRAS process strengthened.
Strengthen the GRAS Process
AHA is concerned that the current process allows food manufacturers to make their own GRAS
determinations. Under the GRAS regulations, a substance’s GRAS status may be determined by food
manufacturers or by the FDA. If a manufacturer determines that a use of a substance is GRAS as set
forth in the FDA regulations, it does not need to seek premarket approval from the FDA to use the
substance in that way.28 This means that manufacturers are responsible for establishing the GRAS use
of substances they wish to add to foods.29
We are further concerned that manufacturers may choose – but are not required – to notify the FDA of
their GRAS determination. If manufacturers choose not to submit notifications to the Agency, the
FDA will, in general, have no information about those GRAS determinations. Thus, the FDA cannot
ensure the sufficiency of all new GRAS determinations because it only reviews the ones that are sent
to it.30 Furthermore, a company does not have to wait for a response from the Agency before
marketing the substance or foods containing the substance.
Another weakness in the GRAS process is that there is no mechanism for systematically ensuring the
independence and sufficiency of the expert determinations that companies may rely on for their GRAS
determinations. To show that there is a consensus among qualified experts about the safety of a
GRAS substance, companies may assemble scientific review articles, convene a panel of experts, or
26

Centers for Disease Control and Prevention. Press Release. Americans Consume Too Much Salt: Lower Sodium
Reduction Applies to Almost 70% of American Adults. March 26, 2009.
Presentation at the Institute of Medicine Committee on Strategies to Reduce Sodium Intake. January 13, 2009.
27
Centers for Disease Control and Prevention. Usual Sodium Intakes Compared with Current Dietary Guidelines:
United States, 2005-2008. MMWR. October 21, 2011: 60(41);1413-1417.
28
Substances Generally Recognized as Safe, 62 Fed. Reg. at 18,939.
29
See 21 CFR §§ 170.30(i) and 184.1(b)(1). See also U.S. v. An Article of Food, 752 F.2d 11, 15 (1st Cir. 1985).
30
U.S. Gov’t Accountability Office, Food Safety: The FDA Should Strengthen its Oversight of Food Ingredients
Determined to be Generally Recognized as Safe (GRAS) 11 (2010) at 8-9.

American Heart Association
January 26, 2012

FDA-2011-N-0400 & FSIS-2011-0014
Page 9

use reports from authoritative bodies, or some combination of these methods.31 According to FDA
staff, about half of the GRAS determination notices the Agency receives include expert panel reports,
most of which have not been published in peer-reviewed journals.32 However, the FDA has not issued
any guidance about conflicts of interest for these experts, nor does it require companies to provide
information or assurances about the independence or potential conflicts of interest of these expert
panelists.33 Additionally, because companies may make GRAS determinations without notifying the
FDA (and hence, the public), there is no way to ensure independent review of such GRAS
determinations. 34
Another major concern, which was identified in the Government Accountability Office’s report “Food
Safety: FDA Should Strengthen its Oversight of Food Ingredients Determined to be Generally
Recognized as Safe” is that the FDA does not “systematically ensure the continued safety of current
GRAS substances.”35 The GAO noted that despite the fact that FDA regulations specifically
contemplate that a substance’s GRAS status can change “and must be reconsidered as new information
comes to light or new methods of evaluating its safety arise,” the FDA has no process in place for such
a systematic review. And, when new evidence and/or concerns have been raised about a GRAS
substance, the Agency has been slow to take action.
AHA hopes that the FDA is able to address these weaknesses in the GRAS process. The current
process relinquishes too much of the Agency’s authority to food manufacturers and does not do
enough to ensure the safety of substances that are added to foods. We believe the FDA should have
greater involvement in GRAS determinations, should increase its level of enforcement, and should
implement a process to periodically review the science supporting a GRAS claim. Ideally, these
changes should be made before or in tandem with revising the GRAS status of salt.
The Need to Modify Salt’s Status
As noted above, FDA regulations allow for a substance’s GRAS status to change, particularly when
concerns are raised about a substance’s safety – and concerns with salt have been raised for many
years.
Consider, for example, that salt/sodium chloride was one of the GRAS substances identified for
review by the FDA during a review process that started in 1969. Upon concluding that review, the
Select Committee on GRAS Substances (SCOGS) stated: “It is the prevalent judgment of the scientific
community that the [U.S.] consumption of sodium chloride in the aggregate should be lowered,” and
went on to conclude that the evidence of harm due to salt intake that it had reviewed was “insufficient
to determine that the adverse effects reported are not deleterious to the health of a significant
proportion of the public when it is used at levels that are now current and in a manner now
practiced”.36 Yet the FDA took no action to affirm or revoke salt’s GRAS status in response to the
SCOGS report.
31

Substances Generally Recognized as Safe, 62 Fed. Reg. at 18,942-43.
Substances that Are Generally Recognized as Safe (GRAS); Experience with GRAS Notices (memo from Linda
S. Kahl, Ph.D., Office of Regulations, Policy and Social Sciences (HFS-024), Center for Food Safety and Applied
Nutrition (CFSAN), Food and Drug Administration (FDA)), Nov. 4, 2010, at 5.
33
GAO Report on FDA Oversight of GRAS at 15.
34
GAO Report on FDA Oversight of GRAS at 24.
35
GAO Report on FDA Oversight of GRAS at 20.
36
Database of Select Committee on GRAS Substances (SCOGS) Reviews: Sodium Chloride, U.S. FOOD & DRUG
ADMIN. (Oct. 31, 2006)
32
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Then, in response to a 1978 citizens petition filed by the Center for Science in the Public Interest
asking the FDA to revoke sodium’s GRAS status and regulate it as a food additive, the Agency
announced it would defer action on salt’s GRAS status until after the impact of sodium labeling
regulations being proposed at the time, and industry’s voluntary sodium reduction efforts, could be
assessed.37 The FDA explained this decision stating that salt added to processed foods constituted
about one-third to one-half of Americans’ sodium intake; that consumers control the amount of salt
added at the table; and that by providing labeling information on sodium, consumers could allocate
their sodium intake as they chose. But the FDA also noted that if the sodium content of processed
foods was not “substantially reduced”, it would consider taking additional action such as changing
salt’s GRAS status.38 Clearly, the situation has not improved – Americans now obtain 77% of their
sodium from processed foods; the high level of sodium in the food supply leaves individuals with little
control over the amount of sodium they consume; and we have not seen substantial reductions in the
food supply – but salt’s GRAS status remains the same.
We request that the FDA act now and modify salt’s GRAS status.
To be considered GRAS, salt must be “generally recognized” by scientific experts or scientific
procedures “to be safe under the conditions of its intended use”.39 Salt does not meet the FDA’s
definition for a “general recognition” of safety. General recognition requires reasonable scientific
certainty that the substance is harmless when used as intended.40 A consensus of scientific opinion is
sufficient – unanimity is not required.41 However, “a severe conflict among experts precludes a
finding of general recognition.”42 For a consensus to exist, information about the substance’s safety
typically will be publicly available, to show that there is “common knowledge” about the substance’s
safety throughout the relevant scientific community.43 As stated above, salt does not meet this
definition; there is no general consensus among the scientific community that salt is harmless.
In fact, the general consensus among the scientific community – including the experts appointed to the
2010 Dietary Guidelines Advisory Committee – is that sodium is not safe and has negative health
consequences. Thus, salt also does not meet the “safe” requirement. Safety is defined as requiring “a
reasonable certainty in the minds of competent scientists that the substance is not harmful under its
intended conditions of use.”44 To determine safety, the FDA must consider how much salt is used and
in what food categories and the “relation of its probable human intake to the level at which adverse
effects are observed in toxicological studies.”45 The FDA must consider not only the amount of salt in
a particular food product, but an individual’s likely cumulative intake, which as we discussed
previously, far exceeds the recommended daily amounts.

http://www.accessdata.fda.gov/scripts/fcn/fcnDetailNavigation.cfm?rpt=scogsListing&id=291.
GRAS Safety Review of Sodium Chloride; Policy Notice; Solicitation of Views, 47 Fed. Reg. 26,590 (June 18,
1982) at 26,592.
38
Ibid at 26,593.
39
21 U.S.C. §321(s) (2010).
40
21 C.F.R. § 170.3(i) (2010).
41
Substances Generally Recognized as Safe, 62 Fed. Reg. 18,938 (proposed Apr. 17, 1997) at 18,941
42
Alliance for Bio-Integrity v. Shalala, 116 F. Supp. 2d. 166, 177 (D.D.C. 2000).
43
21 C.F.R. § 170.30(a) (2010).
44
21 C.F.R. § 170.3(i) (2010).
45
Ctr for Food Safety & Applied Nutrition. Guidance for Industry: Frequently Asked Questions About GRAS, Food
& Drug Admin. (Dec. 2004).
37
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Finally, GRAS substances must be used in accordance with “good manufacturing practices” which
require that the quantity of the substance added to food must not exceed the amount reasonably
required to accomplish the intended physical, nutritional, or other technical effect,46 and that any
amounts that may become part of the food through manufacture, processing, or packaging also be
reduced as much as reasonably possible.47 Therefore, any use of salt that is not related to food safety,
binding, thickening, or another technical effect should be “reduced as much as reasonably possible”.
We suspect many uses of salt do not meet this requirement.
Because salt does not meet the requirements for GRAS as illustrated above, the FDA should modify
salt’s GRAS status.
Options for Modifying Salt’s GRAS Status
We strongly believe that the FDA should modify the GRAS status of salt.
Using the GRAS process to reduce sodium content over time, however, will not be easy. The IOM’s
recommendation to use the GRAS process to reduce sodium content in a stepwise manner would
require the FDA to establish sodium limits that decrease over time. Each of these levels would likely
have to qualify as GRAS, and it may be difficult for the FDA to simultaneously declare two or more
levels of salt (both the initial higher amount and the final lower amount) as GRAS. While we believe
the FDA should be allowed to approve varying levels of salt as GRAS in order to achieve a reduction
in sodium content over time, we understand some could question the FDA’s authority to do so.
Therefore, we present three alternatives the FDA could consider to implement the IOM’s
recommendation.
For your convenience, we have summarized the three alternatives and highlighted their strengths and
weaknesses in Attachment C and Attachment D.
Option 1: Safe Harbor Approach – Affirm Salt as GRAS with Limited Conditions; Other Uses May or
May Not be GRAS
Under the first option, some uses and use levels of salt would be affirmed as GRAS. The uses or use
levels would be established by food category, technical effect, and/or specific food types. Food
manufacturers who adhere to the established GRAS uses would be covered by a “safe harbor” and
would be assured of compliance with the Food Drug and Cosmetic Act.
This option, however, would not establish all of the GRAS uses or levels of use for salt. Other uses or
use levels may be allowed if the manufacturer can determine that the proposed use would also qualify
as GRAS. For example, if a food manufacturer wished to use a higher level of salt in a food product,
it would be responsible for making its own determination that the use qualifies as GRAS. If the
manufacturer could not establish that the use was GRAS, it would be required to seek a food additive
regulation for the use. In this situation, the manufacturer would still have to show that the proposed
use is safe, but it could rely on proprietary information to do so.

46

A list of physical or technical effects for which substances may be added to food can be found at 21 C.F.R. §
170.3 (o).
47
21 C.F.R. § 182.1(b) (2010); see also 21 C.F.R. § 110.5 (2010) (defining “current good manufacturing practice”
for food manufacturing, packaging, or storing for the purposes of determining whether food has been adulterated).
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We believe that this option may represent a step in the right direction. It would set conditions for the
use of salt, which currently do not exist (other than general good manufacturing practices). It could
also bolster incentives for product reformulation by providing a clear GRAS benchmark for salt
content in food products, because, as noted in the IOM report, some purchasers of food ingredients
prefer or require proof that the ingredients have been determined to qualify for GRAS status. In
addition, the salt benchmark could be incorporated into food procurement policies.
There is, however, one drawback to this approach that must be considered. This option would
continue to allow manufacturers – not the FDA – to make their own GRAS determinations for uses
that do not fall under the safe harbor. And as noted above, manufacturers are currently not required to
notify the FDA of their GRAS determinations. Unless the FDA strengthens the GRAS process,
requiring manufacturers to submit their GRAS determinations and establishing a system to review the
GRAS determinations it receives, this approach may suffer from the same weaknesses that are inherent
to the current GRAS process. As described above, these weaknesses are not insignificant. For this
reason, option one is our least preferred option of the three.
Option 2: All GRAS Salt Uses Would be Determined; Other Uses Would Require a Food Additive
Regulation or be Prohibited
Under the second option, the FDA would determine and establish all of the uses and use levels of salt
that are GRAS. In general, any non-GRAS use of salt would be prohibited. The only exception would
be for manufacturers who successfully petition the FDA for a food additive regulation or some other
form of exemption.
The advantage of this option over the “safe harbor” approach is that it would define all of the GRAS
uses, and it would require any other use to either be covered by a food additive or be prohibited. Thus,
this option would clearly delineate between GRAS and non-GRAS uses. This option would also
ensure that the FDA has complete knowledge of what salt uses are GRAS, because the uses would be
established through a public rulemaking as opposed to allowing manufacturers to make these
determinations on their own.
We do recognize that determining and establishing all of the GRAS uses of salt will require extensive
time and resources, both for the FDA and for food manufacturers. And the food additive regulatory
process would require additional rulemakings, increasing the Agency’s burden. But there is precedent
for this type of approach; there is at least one substance (calcium silicate) for which certain uses have
been approved as GRAS and additional uses have been approved under a food additive regulation.48
Both option one and option two could incorporate stepwise reductions designed to reduce sodium
content over a period of time.
Option 3: Some Salt Uses Could be Established as GRAS; Others Could be Permitted Under Interim
Food Additive Regulations
The third option uses a combination of GRAS and interim food additive regulations. Under this
option, the FDA could designate some uses and use levels of salt as GRAS. The uses or use levels
would be established by food category and related technical effect. The GRAS limits would represent
48

See 21 C.F.R. §172.410 (food additive regulation for calcium silicate); and 21 C.F.R. §182.2227 (GRAS
regulation for calcium silicate).
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the final target levels for salt that manufacturers would eventually be expected to meet. Other uses of
salt, such as the interim targets, could be established as interim food additive regulations. The interim
targets would allow manufacturers to temporarily use higher levels of salt, without putting the
companies at risk for violating the law,49 as they move toward the final target limits.
Interim food additive regulations may be used “when new information raises a substantial question
about the safety or functionality of the substance but there is reasonable certainty that the substance is
not harmful and that no harm to the public health will result from the continued use of the substance
for a limited period of time” while further studies are conducted.50 Because this approach is premised
on an assumption that there is some uncertainty about whether certain levels of salt use in food are
harmful to public health, and what those levels may be,51 this approach seems to be an appropriate fit.
The FDA may propose interim food additive regulations on its own initiative. Studies “adequate and
appropriate” to resolve the questions about the substance’s safety must be undertaken within 60 days
of the regulation’s effective date, either by interested parties or the FDA, although the FDA can grant
extensions “if necessary to review and act on proposed protocols.” If studies are not undertaken and
no commitment to undertake them is made, the interim food additive regulation must be revoked.
Additionally, the FDA is responsible for monitoring the progress of these studies, by reviewing
semiannual reports.
In 1982, the FDA considered a somewhat similar option – the Agency considered revoking salt’s
GRAS status, and instead regulating its use through interim food additive regulations to allow for its
continued use in food while studies were conducted about its health effects. The FDA rejected this
option at that time for several reasons. The Agency stated that “many uses of salt are prior sanctioned
and therefore not subject to control under an interim food additive regulation.”52 Additionally, the
FDA expressed concern about the fact that it would have to define what studies were needed and
monitor their progress, and expressed doubt about whether an appropriate study could even be
designed. The Agency asserted that what was needed was a “general advance in scientific knowledge”
about the relationship between salt consumption and hypertension.53 It concluded that interim food
additive regulations thus were not appropriate because specific studies could not be promptly
undertaken to resolve concerns about salt’s safety.
Regarding the Agency’s concerns, as noted previously, the extent of prior-sanctioned uses of salt is
unclear, and FDA regulations include mechanisms for discovering and addressing these uses.
Regarding the concern about the state of scientific knowledge – arguably, the intervening three
decades have seen the necessary advance in knowledge, as demonstrated by the IOM Report. Finally,
regarding the concern about whether safety studies could be undertaken promptly, while the FDA’s
rationale has merit based on the language of the regulations, it should be noted that at least two interim
food additive regulations appear to have been on the books for over 30 years: that for mannitol and
saccharin.54 Thus, it appears that the Agency’s concern about the ability of “definitive” studies being
49

21 C.F.R. §170.38 (2010).
21 C.F.R. §180.1(a) (2010).
51
See 21 C.F.R. §180.1(b) (2010).
52
GRAS Safety Review of Sodium Chloride; Policy Notice; Solicitation of Views, 47 Fed. Reg. at 26,594
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Ibid.
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See 21 C.F.R. §§180.25, 180.37 (2010) (respectively).
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promptly undertaken has not necessarily prevented other substances from being regulated through
interim food additive regulations. Therefore, we believe that interim food additive regulations could
be a useful mechanism for establishing temporary limits that are higher than the final GRAS limits.
Based on our review of the GRAS process, we agree with the IOM that modification of salt’s GRAS
status is the most appropriate regulatory tool the FDA has to lower sodium consumption, but we
acknowledge that GRAS modification is not an ideal or perfect tool. Of the three alternative options
described above, AHA favors option two or option three. Options two and three could have a
significant impact on reducing sodium intake in the United States. While option one should result in
reduced sodium consumption, it seems less likely to achieve salt reductions as quickly as options two
and three; and, as described above, option one relies on voluntary manufacturer reporting of GRAS
determinations, which is a significant concern.
We encourage the FDA to consider these options as you move forward. We welcome the opportunity
to further discuss these options with you and offer our assistance to the Agency.
Additional Approaches to Reduce Sodium Consumption
In addition to creating mandatory national standards for sodium and modifying salt’s GRAS status, we
recommend that the agencies take the following steps to further reduce sodium consumption.
The FDA should decrease the Daily Value (DV) for sodium to 1,500mg per day, which is the
Adequate Intake amount. Lowering the DV to 1,500mg will reinforce the need for food manufacturers
to lower the sodium content of their foods. No manufacturer wants their food product’s label to reflect
an extremely high percentage of the DV for sodium, a scenario that would be increasingly more likely
if the DV is lowered; thereby, encouraging reformulation. Lowering the DV to 1,500mg also
complements AHA’s recommendation that the FDA establish new sodium limits for foods based on an
overall daily intake of no more than 1,500mg. As with that recommendation, the FDA could lower the
DV over time.
The USDA should develop and implement strong sodium limits for competitive foods in schools, and
work with schools to implement the new sodium limits for the National School Lunch and School
Breakfast Programs. To help schools reach the new sodium targets, the Agency will have to
encourage the food industry to reduce the sodium content of their products as expeditiously as
possible. The Agency must also ensure that any products supplied to schools through the commodities
program are low in sodium; the USDA commodities program should set the example for schools.
We also encourage both agencies to work with your partners at the CDC and the Federal Trade
Commission and submit to Congress the robust, evidence-based principles that were developed by the
Interagency Working Group on Food Marketed to Children. We strongly support the proposed
nutrition principles and we were pleased the original proposal included very strict standards for
sodium. We hope to see the principles finalized and sent to Congress as soon as possible to bolster
voluntary efforts by industry under the Children’s Food and Beverage Advertising Initiative.
And finally, the agencies should continue to update and promote the federal government’s guidance
and standards for food and beverage procurement. These standards will cover thousands of
government workers across the country and they will serve as a model for other private and public
employers.

American Heart Association
January 26, 2012

FDA-2011-N-0400 & FSIS-2011-0014
Page 15

We believe these actions will help reduce the amount of sodium in the overall food supply.
Potential Barriers and Concerns
AHA acknowledges that efforts to reduce the sodium content of the food supply may raise several
concerns, but they do not represent insurmountable barriers.
Food Safety
The agencies have questioned if efforts to reduce sodium could have unintended consequences for
food safety, nutrition, or food manufacturing technologies. Safety of the food supply is a legitimate
concern; salt is used as a preservative to increase the shelf life in foods. However, we agree with the
IOM that reducing the sodium content of many foods should not create any food safety or spoilage
concerns. For those products that may present a concern, “product reformulation, changes in
processing, and changes in handling may be required.”55
We believe food manufacturers should be able to easily determine if a reduction in sodium would
present a safety concern for their products. Food manufacturers know how much salt, if any, has to be
added to a product to prevent microbial growth. Food manufacturers should share this information
with the FDA as the Agency works to develop sodium limits for foods. This would allow the FDA to
set appropriate levels for each food category, recognizing categories where the addition of salt serves a
legitimate food safety role. In addition, the FDA should work with food manufacturers to make this
information – the amount of salt required for food safety – more transparent.
Food Technology
Food manufacturers may have to explore new food technologies that will facilitate sodium reductions.
A number of useful technologies already exist and new technologies will likely be developed in the
future. For example, Soda-Lo salt reduction technology is reported to change the structure of salt,
reducing the size of the particles and creating a more intense salt taste with a smaller amount. The
technology is said to substantially lower the sodium content of bread and bakery products, as well as
cheeses, soups, pizza bases, and baked snacks. This technology is scheduled for a global rollout in
2012.56
We are concerned, however, that sodium reduction technologies are often proprietary and may be used
exclusively by the company that made the initial technology investment. This prevents other
companies from making use of sodium reduction technologies. Since reducing the sodium content of
the food supply is a public health imperative, we encourage companies to share the technology and
make it more widely available in the marketplace.
Nutrient Adequacy
We are aware of some concerns that reducing sodium consumption may inadvertently lead to
reductions in other desirable nutrients. For example, some have argued that adding salt to vegetables
will increase the palatability of these foods, leading to an increased consumption of beneficial
nutrients,57 or that higher sodium limits for canned vegetables should be allowed. We agree that the
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agencies should be mindful of foods and nutrients of public health concern when evaluating
approaches to reduce sodium consumption. AHA recommends that the FDA consider nutrients of
concern when establishing mandatory sodium levels and allow some flexibility when setting limits for
desirable foods that are currently under-consumed.
We also recommend that the agencies consider ways to promote consumption of foods that contain
potassium. As the agencies are aware, potassium can lower blood pressure by blunting the adverse
effects of sodium. Unfortunately very few people consume enough potassium to meet the daily AI of
4,700mg, and a recent evaluation of dietary intake data found that only nine out of 20,000 people
surveyed met the Adequate Intakes for both potassium and sodium.58 Because potassium can help
blunt the negative effects of excess sodium consumption, Americans should be encouraged to increase
their potassium consumption, and consume a wide variety of fruits and vegetables as recommended by
the Dietary Guidelines for Americans. Some foods, however, present a challenge with this
recommendation. For example, canned tomatoes are high in potassium, yet are also high in sodium.59
This further illustrates why the sodium content in foods must be reduced.
Although obvious, AHA also notes that there is no concern that Americans are not consuming enough
sodium. While sodium is an essential nutrient, very little sodium is needed to meet biologic
requirements. Under conditions of maximal adaptation and without sweating, the minimum amount of
sodium required to replace losses is estimated to be no more than 180mg per day, which is roughly 5%
of current intake. However, because a diet providing this level of sodium is unlikely to meet dietary
requirements for other nutrients, healthy adults generally need about 1,500mg to ensure nutrient
adequacy and replace sweat losses60 – far less than what the average American currently consumes.
Finally, the agencies should conduct food modeling to evaluate the relationship of consuming foods
that meet the proposed sodium limits to overall diet quality and physiological parameters. This will be
an important step in minimizing unintended consequences.
Consumer Preferences
Another concern – particularly for the food industry – is that consumers are accustomed to products
with a high salt flavor and may not purchase products that contain less salt. While we understand the
food industry’s concern, research has shown that salt preference is malleable and adjusts over time.
“As salt intake falls, the salt receptors in the mouth adapt and become more sensitive to lower
concentrations of salt within months. Once salt intake is reduced, people prefer the taste of food with
less salt.”61 This indicates that consumers will adapt to lower sodium food products if the changes are
made gradually over a period of time. And, as previously discussed, there is evidence that many
consumers respond positively to lower sodium products; almost 40% of consumers in an AHA survey
responded that they would definitely or probably buy a food product if it had 25% less sodium.
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Consumer Response to Sodium Reductions
The agencies are interested in learning more about the impact of sodium reduction initiatives on
consumer food choices. For example, will consumers add salt back to foods that have been
reformulated to contain less sodium? We agree this is an important question to consider.
Unfortunately there is not much data in this area. AHA recommends that the agencies conduct
research to examine if consumers add salt during preparation or at the table to food products with
reduced sodium content. The agencies may want to focus on foods that consumers expect to have a
salty flavor. The agencies should also consider some of the possible techniques industry can use with
herbs and other seasonings to maintain flavor while reducing sodium.
Monitoring the Sodium Content of the Food Supply
The sodium reduction initiatives recommended by the IOM and supported by AHA in this letter
should lead to significant reductions in the level of sodium in the food supply. It will be important,
however, to periodically evaluate the impact of these initiatives and modify them if necessary. This
evaluation should include measuring the sodium content of specific food products, as well as updating
dietary intake survey data to determine overall sodium consumption. Data on the population-based
impact of these initiatives will be particularly important. To collect this data, we encourage the
agencies to continue to develop surveillance programs at both the state and national level. The FDA
and FSIS should also encourage the National Center for Health Statistics to collect 24 hour urine
samples in a subset of National Health and Nutrition Examination Survey (NHANES) participants.
We also request that the FDA, USDA, and CDC collaborate to improve the accuracy and timeliness of
the U.S. food database. A robust food database that captures the nutrition profile of foods in the
marketplace will improve our ability to measure sodium in the food supply and track changes over
time. It will also allow us to hold the food industry accountable for their actions, or lack thereof, to
reduce sodium content in their food products. The database should include information on packaged
and prepared foods, as well as information about restaurant foods; measurements for restaurant foods
are not currently available.
Consumer Education
To maximize the effectiveness of the FDA’s and FSIS’s efforts to reduce sodium consumption, we
urge the agencies to collaborate with the CDC, HHS, and other federal agencies as well as public
health organizations and consumer groups to develop and launch a nationwide consumer education
campaign. The campaign should focus on:
 The health effects of excess sodium consumption
 The recommended daily limit for sodium
 Major sources of sodium in processed and restaurant foods
 Strategies to reduce sodium intake
We suggest these four areas because consumer research has shown that while many consumers are
aware of at least some of the negative health effects of excess sodium consumption, gaps in knowledge
remain. The majority of consumers are also unaware of how much sodium they can safely consume,
and they tend to underestimate how much sodium food products contain. For example, one study
reported that 86% of respondents were surprised to learn that one serving of fresh chicken, which was
injected with a saltwater solution, could have as much sodium as a large order of fast food french
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fries.62 But perhaps the biggest challenge will be determining how to overcome consumer behavior.
We know that even when consumers are able to identify foods as high in sodium, only one-third are
likely to actively avoid them.63
To learn how to communicate effectively with consumers and change behavior, AHA recommends
that the agencies examine other sodium reduction initiatives, such as the NSRI and those underway
with the Food Standards Agency in the United Kingdom, Canada, Finland, and other countries.
In addition, the agencies should continue to educate consumers about the need for an overall healthy
eating pattern. The message to limit consumption of sodium, added sugars, and solid fats and increase
consumption of whole grains and fruits and vegetables, will reinforce the need to reduce sodium
intake. Focusing on the total diet concept also puts dietary recommendations into practical terms,
encourages personal choice, and underscores a nutrient-dense and calorie-balanced energy pattern,
which should lead to a healthier diet overall. We also encourage the agencies to educate consumers
about serving sizes, and work with food manufacturers and restaurants to develop smaller portion
sizes. If serving size and portion size are reduced, sodium intake will also go down.
Economic Impact on the Health Care System
Finally, we understand the agencies are interested in the economic impact of sodium reduction
initiatives, especially since cardiovascular disease costs more than $444 billion each year and high
blood pressure is a primary driver of these costs.
We are pleased to report that a number of studies have shown that reducing sodium intake will lead to
substantial costs savings for the health care system. A population drop in sodium consumption to
1,500mg per day would result in a 25.6% overall decrease in blood pressure and an estimated $26.2
billion in health care savings.64 A national effort that reduces sodium intake by 1,200mg per day
should result in 60,000 to 120,000 fewer coronary heart disease events, 32,000 to 66,000 fewer
strokes, 54,000 to 99,000 fewer heart attacks, and 44,000 to 92,000 fewer deaths, and save 194,000 to
392,000 quality-adjusted life-years and $10 to $24 billion in healthcare costs annually.65 According to
one study, this represents a $6 to $12 return on investment for each dollar the agencies would spend on
regulating salt content.66
These studies are clear – a population-wide decrease in sodium consumption would have a positive
economic impact. But we also recommend that the agencies consider the costs of not acting to reduce
sodium consumption. If sodium consumption is not reduced, it will result in more cardiovascular
events, more lives lost, and more health care costs. Simply put, the price of inaction is too high to pay.
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Conclusion
In closing, AHA reiterates our appreciation of the FDA’s and FSIS’s decision to begin exploring
approaches to reduce sodium consumption. The amount of sodium Americans consume is a major
public health issue and AHA is committed to helping consumers lower their sodium intake, thereby
lowering their risk of blood pressure-related diseases and improving their overall health. But as
discussed above, we can no longer rely on voluntary efforts alone. The sodium content in the food
supply is too high and provides consumers with little control over their sodium consumption.
To achieve substantial reductions of sodium in the food supply, the FDA and FSIS must take action
and implement the recommendations in the IOM report. Specifically, the FDA should modify salt’s
GRAS status, set mandatory national standards for the sodium content of foods, and revise the Daily
Value for sodium to 1,500mg based on the AI. The FSIS/USDA should implement strong sodium
targets for competitive foods in schools, and help schools implement the new sodium limits for the
National School Lunch and School Breakfast Programs. And both agencies should work together to
promote strong procurement standards, implement the Interagency Work Group’s nutrition standards
for foods marketed to children, and develop a robust food database to track changes in the sodium
content of foods. In addition, the agencies should work with other government partners and public
health organizations, like AHA, to develop and promote a comprehensive consumer education
campaign.
We are eager to work with the agencies on a sodium reduction initiative and offer any assistance you
may require.
If you have any questions or need any additional information, please do not hesitate to contact Susan
Bishop at (202) 785-7908 or susan.k.bishop@heart.org.
Thank you for your consideration of our comments.
Sincerely,

Gordon F. Tomaselli, MD, FAHA
President
American Heart Association
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B

lood pressure (BP)-related diseases, specifically, stroke,
coronary heart disease, heart failure, and kidney disease,
are leading causes of morbidity and mortality in the United
States and throughout the world. In the United States, coronary
heart disease and stroke are the leading causes of mortality,
whereas heart failure is the leading cause of hospitalizations.1
Concurrently, the prevalence of chronic kidney disease remains
high and is escalating.2,3 The direct and indirect costs of these
conditions are staggering, over $400 billion just for cardiovascular disease (CVD) in 2009.1,4 The human consequences are
likewise enormous.
The relation between BP and adverse health outcomes is
direct and progressive with no evidence of a threshold, that is,
the risk of CVD, stroke, and end-stage kidney disease increases
progressively throughout the range of usual BP starting at a level
of ⬇115/75 mm Hg.5–7 Overall, elevated BP is the second
leading modifiable cause of death, accounting for an estimated
395 000 preventable deaths in the United States in 2005.8
Worldwide, elevated BP accounts for 54% of stroke and 47% of
coronary heart disease events; importantly, about half of these
events occur in persons without hypertension.9
The 2020 goal of the American Heart Association (AHA)
is to improve the cardiovascular heath of all Americans by
20% while continuing to reduce deaths from CVD and stroke
by 20%.4 Two of the key metrics for ideal cardiovascular
health are a BP of ⬍120/80 mm Hg and sodium consumption
of ⬍1500 mg/d. The purpose of this advisory is 2-fold: first
is to highlight the impressive body of evidence that links
sodium intake with elevated BP and other adverse outcomes,
and second, to serve as a call to action on behalf of the AHA

for individuals, healthcare providers, professional organizations, governments, and industry to address this major public
health issue. See Table for key points.

The Evidence
Excess intake of salt (sodium chloride) has a major role in the
pathogenesis of elevated BP. Excess sodium intake also has
BP-independent effects, promoting left ventricular hypertrophy as well as fibrosis in the heart, kidneys, and arteries.10
Evidence on the adverse health effects of excess sodium
intake includes results from animal studies, epidemiological
studies, clinical trials, and meta-analyses of trials.11 To date,
⬎50 randomized trials have tested the effects of sodium
reduction on BP in adults. A meta-analysis12 of these trials
documented that a median reduction in urinary sodium of
⬇1800 mg/d lowered systolic/diastolic BP by 2.0/1.0 mm Hg
in nonhypertensive individuals and by 5.0/2.7 mm Hg in
hypertensive individuals. In a subsequent meta-analysis of
trials in children, a reduced sodium intake lowered mean
systolic/diastolic BP by 1.2/1.3 mm Hg in children and
adolescents and lowered systolic BP by 2.5 mm Hg in
infants.13 The benefits of sodium reduction in persons with
poorly controlled BP are striking. In a recent trial of patients
with resistant hypertension, reducing sodium intake by 4600
mg/d lowered systolic/diastolic BP by 22.7/9.1 mm Hg.14
Some of the most persuasive evidence on the effects of
sodium on BP comes from rigorously controlled, dose-response
trials.15–17 Each of these trials tested at least 3 sodium levels, and
each documented statistically significant, direct, progressive,
dose-response relations. The lowest level of sodium intake in
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Key Points

● Elevated blood pressure (BP) is a leading, preventable cause of mortality
and morbidity in the United States and throughout the world.
● The relation of BP and adverse health outcomes is direct, progressive,
consistent, continuous, independent, and etiologically relevant throughout
the range of usual BP starting at a level of approximately 115/75 mm Hg.
● A diverse body of evidence has implicated excess sodium intake in the
pathogenesis of elevated BP.
● Independent of its effects on BP, excess sodium intake adversely affects
the heart, kidneys, and blood vessels.
● Current intake of sodium greatly exceeds 1500 mg/d, the upper level of
intake recommended by the American Heart Association and the 2010
Dietary Guidelines Scientific Advisory Committee.
● The potential public health benefits of sodium reduction are enormous
and extend to virtually all Americans.

each trial was ⬇1500 mg/d, the level currently recommended by
the AHA.4 Importantly, the BP response to sodium reduction,
while direct and progressive, was nonlinear. Specifically, decreasing sodium intake by ⬇900 mg/d caused a greater reduction in BP when the starting sodium intake was ⬇2300 mg/d
than when it was ⬇3500 mg/d. The DASH (Dietary Approaches
to Stop Hypertension)-Sodium trial, the largest of the 3 major
dose-response trials,18,19 also documented that reduced sodium
intake significantly lowered BP in each of the major subgroups
studied (ie, nonhypertensive individuals, hypertensive individuals, men, women, African Americans, non–African Americans).
The benefits of sodium reduction in non-hypertensive individuals were recently corroborated in the GenSalt feeding study,
which documented that lowering sodium intake to ⬃1500 mg/d
reduced BP in ⬃2,000 Asian adults with mean systolic/diastolic
BP ⬍120/80 mm Hg.20
Sodium reduction also blunts the age-related rise in BP.
Because BP rises with age, about 90% of adults eventually
become hypertensive.21 The DASH-Sodium trial demonstrated that sodium reduction to a level of ⬇1500 mg/d
lowers BP more in older adults than younger adults.19
Systolic BP decreased by 8.1 mm Hg in those aged 55 to 76
years, compared with 4.8 mm Hg for adults aged 23 to 41
years. In persons without hypertension, BP decreased by
7.0 mm Hg in those ⬎45 years of age compared with
3.7 mm Hg in those ⱕ45 years of age. These results
demonstrated that sodium reduction can lessen the rise in BP
with age22 and also confirmed the well-documented observation of a reduced age-related rise in BP in isolated populations with low sodium intake.23 Consistent with this evidence,
a major trial in the United States documented that a reduced
sodium intake can prevent hypertension by ⬇20%.24
Evidence supporting a direct relation of sodium intake and
CVD is also accumulating. In a recent meta-analysis of observational studies, a higher sodium intake was associated with an
increased risk of stroke and likely CVD.25 To date, 3 trials
conducted in general populations have reported the effects of
reduced sodium interventions on CVD outcomes. Two of these
trials tested lifestyle interventions that focused on reducing
sodium intake, and 1 trial tested the effects of a reduced
sodium/high potassium salt. In each instance, there was a 21% to
41% reduction in clinical CVD events in those who received a
reduced sodium intervention (significant reduction in 2 trials26,27
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and a nonsignificant trend in the third28). Hence, direct evidence
from trials, albeit limited, is consistent with indirect evidence on
the health benefits of sodium reduction.
Independent of its effects on BP, an increased sodium
intake has other adverse effects. These include subclinical
CVD (ie, left ventricular hypertrophy, ventricular fibrosis,
diastolic dysfunction), kidney damage, gastric cancer, and
disordered mineral metabolism (ie, increased urinary calcium
excretion, potentially leading to osteoporosis).11 It is wellestablished that sodium loading suppresses the systemic
renin-angiotensin-aldosterone system by inhibiting renin release from the renal juxtaglomerular apparatus. Less well
appreciated are findings that sodium loading increases oxidative stress and endothelial dysfunction and promotes mitogenic responses (fibrosis in heart, kidneys, and arteries)
resulting in cardiac and vascular remodeling.10,29 –33
With regard to arterial dysfunction, higher sodium intake is
associated with greater increases in large elastic artery stiffness
with aging,34,35 and reducing sodium intake from moderate
levels by ⬇50% to less than ⬇1500 mg/d reduces large elastic
artery stiffness in otherwise healthy middle-aged and older
adults with elevated systolic BP.36,37 An acute increase in
sodium intake has been shown to impair vascular endothelial
function in young adults with normal BP.38 Among middle-aged
and older adults with elevated systolic BP, lower sodium intake
is associated with enhanced vascular endothelial function, independent of BP or other risk factors.39 A low sodium diet of
⬇1200 mg/d improves endothelial function in overweight and
obese adults with normal BP.40 These findings have important
clinical implications given that stiffening of the large elastic
arteries, independent of BP, is a major independent risk factor
for CVD and incident cardiovascular events,41,42 whereas vascular endothelial dysfunction is associated with increased cardiovascular events and CVD mortality.43,44
Sodium-induced increases in BP may directly induce renal
injury or accelerate kidney disease caused by other conditions
such as diabetes mellitus or glomerulonephritis. However, excess sodium intake also has deleterious effects on the kidneys
independent of increased BP. Studies in experimental animals
and in human beings have shown, for example, that high sodium
intake can cause glomerular hyperfiltration and increased albumin excretion, renal oxidative stress, and renal fibrosis independent of BP.45– 47 A direct association between sodium intake and
urinary albumin excretion, independent of BP, has been observed in epidemiological studies.47 In a trial of whites, blacks,
and Asians with elevated BP, decreasing sodium intake from an
average of ⬇3800 mg/d to ⬇2500 mg/d significantly reduced
24-hour urinary albumin excretion, an early marker of renal
injury.48 A retrospective analysis of patients with chronic kidney
disease, with an average observation period of 3 years, showed
that in patients with a sodium intake ⬎4600 mg/d, the rate of
decline in creatinine clearance and increase in proteinuria were
greater compared with patients with a sodium intake ⬍2300
mg/d, despite similar BP control.49 Excess sodium intake also
attenuates the beneficial effects of many antihypertensive drugs,
especially the antiproteinuric effect of blocking the renin-angiotensin system.50 Thus, there is considerable evidence linking
increased sodium intake with kidney injury not only through
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increased BP but also by effects that appear to be at least partly
independent of BP.51
Some sodium intake is required. An Institute of Medicine
Committee set 1500 mg of sodium per day as an adequate
intake level, primarily to assure nutrient adequacy.52 Based
on the DASH-Sodium trial, it is apparent that Western type
diets can provide this level of sodium intake and that such a
diet also can provide adequate levels of other nutrients.53 In
2005, the US Dietary Guidelines for Americans recommended a sodium intake of ⬍2300 mg/d for the general adult
population and stated that hypertensive individuals, blacks,
and middle-aged and older adults would benefit from reducing their sodium intake even further to 1500 mg/d.53 Because
these latter groups comprise at least 50% of adults and
perhaps as high as 70%,54 and because ⬇90% of US adults
will develop hypertension over their lifetime, the goal should
be 1500 mg/d, as recommended by the scientific advisory of
the 2010 Dietary Guidelines Committee.55 The health benefits
apply to Americans in all groups, and there is no compelling
evidence to exempt special populations from this public
health recommendation. Although clinical research has identified groups that experience greater or lesser BP effects from
sodium reduction, there is no practical clinical test to assess
sodium sensitivity in individuals. Hence, it is not feasible,
from a public health perspective, to classify individuals as
sodium-sensitive or not.

A Call to Action
The projected benefits of sodium reduction are substantial.
Several studies have estimated the societal benefits of
population-wide sodium reduction.56 –58 In the most recent and
comprehensive set of projections, Bibbins-Domingo and colleagues58 quantified the effects of 400 mg/d to 1200 mg/d
reductions in sodium intake on a variety of relevant outcomes. A
national effort that reduces sodium intake by 1200 mg/d should
result in 60 000 to 120 000 fewer coronary heart disease events,
32 000 to 66 000 fewer strokes, 54 000 to 99 000 fewer myocardial infarctions, and 44 000 to 92 000 fewer deaths, and save
194 000 to 392 000 quality-adjusted life-years and $10 to $24
billion in healthcare costs annually. Even if average sodium
intake is reduced by just 400 mg/d, the benefits would still be
substantial and warrant implementation.
Accomplishing population-wide sodium reduction is similar
to achieving other lifestyle modifications, in that a substantial
public health approach will be required to facilitate environmental changes that support changes in individual behavior. Indeed,
the need for an effective public health approach is even greater
for sodium reduction than other lifestyle modifications. For
example, in contrast to cigarette smoking, where usage is evident
and deliberate by the consumer, the sodium content of our diets
is not readily apparent.
More than 75% of consumed sodium comes from processed
foods.59 Even those who read labels are often left without
realistic alternatives to high-sodium foods, and those who eat
out, a behavior that has increased more than 200% from 1977 to
1995, are subjected to excessive sodium intakes from routinely
served, processed foods.55 Some food items are extremely high
in sodium. However, from a public health perspective, the
problem of excess sodium intake largely reflects the cumulative

intake of common foods that are only moderately high in
sodium. Hence, any meaningful strategy to reduce sodium intake
population-wide must involve the efforts of food manufacturers,
food processors, and restaurant industries, a strategy that is being
successfully implemented in other countries. For example, the
United Kingdom has a vigorous salt reduction campaign, which
has resulted in an estimated population-wide reduction in sodium intake of ⬇10%.60 Ongoing surveillance is necessary to
evaluate the progress of such strategies.
Some scientists still question the evidence supporting
population-wide sodium reduction. Common arguments include the absence of a major trial with hard clinical outcomes.
It is well-known, however, that such trials are not feasible
because of logistic, financial, and often ethical considerations. In fact, there is no trial of weight reduction or
increased physical activity on hard clinical outcomes, and
only 1 definitive trial of smoking cessation therapy on lung
cancer.61 It also has been argued that sodium reduction might
be harmful.62 However, the evidence for harm is unpersuasive, based largely on inferences from cohort studies with
major methodological limitations, particularly, incomplete
assessment of sodium intake and the potential for reverse
causality.63
In 2010, the Institute of Medicine issued a report that provides
a roadmap for lowering Americans’ intake of sodium.64 It was
noted that for ⬎40 years, efforts to reduce sodium intake of the
US population have been unsuccessful. This absence of tangible
progress reflects the lack of a substantive, multidimensional,
environmentally focused strategic plan with measurable outcomes, joint-ownership, and accountability among the many
stakeholders. Specifically, given the ubiquity of sodium in the
food supply, the prior focus on encouraging individuals to select
reduced-sodium products has been insufficient to meaningfully
reduce sodium intake and achieve levels consistent with the
Dietary Guidelines for Americans. Such efforts must be accompanied by an overall reduction of the level of sodium in the food
supply. The Institute of Medicine made a series of recommendations, many of which involved regulatory actions (eg, setting
mandatory national standards for the sodium content of foods).
Such a strategy extends the voluntary approaches implemented
in New York City.65

Conclusion
A compelling and still increasing body of evidence supports the
imperative for population-wide sodium reduction as an integral
component of public health efforts to prevent CVD, stroke, and
kidney disease. The potential public health benefits are enormous and extend to virtually all Americans. The AHA is
committed to improving cardiovascular health of the whole
population, as recently articulated in its 2020 strategic goals.4
Successful sodium reduction requires action and partnership at
all levels—individuals, healthcare providers, professional organizations, public health agencies, governments, and industry.
The AHA urges a renewed and intensive focus on this critically
important public health issue and looks forward to partnering
with public and private organizations to achieve our shared goal
of population-wide reduction in sodium intake.

Downloaded from http://circ.ahajournals.org/ at AHA National Center on November 18, 2011

Appel et al

Sodium Reduction to Prevent CVD and Stroke

1141

Disclosures
Writing Group Disclosures
Writing Group
Member

Employment

Research
Grant

Other
Research
Support

Speakers’
Bureau/Honoraria

Expert
Witness

Ownership
Interest

Consultant/
Advisory Board

Other

Lawrence
J. Appel

Johns Hopkins Medical
Institutions

None

None

None

None

None

None

None

Edward D.
Frohlich

Ochsner Clinic
Foundation

None

None

None

None

None

None

None

John E. Hall

University of Mississippi
Medical Center

NIH/
NHLBI*

None

None

None

None

None

Editor-in-Chief,
Hypertension,
Journal of the
American
Heart
Association*

Thomas A.
Pearson

University of Rochester

None

None

None

None

None

None

None

Ralph L.
Sacco

University of Miami
School of Medicine

None

None

None

None

None

None

None

Frank M.
Sacks

Harvard
University/Brigham and
Women’s Hospital

None

None

None

None

None

None

None

Douglas R.
Seals

University of Colorado

None

None

None

None

None

None

None

Sidney C.
Smith, Jr

University of North
Carolina at Chapel Hill

None

None

None

None

None

None

None

American Heart
Association

None

None

None

None

None

None

None

Northwestern University

None

None

None

None

None

None

None

Dorothea K.
Vafiadis
Linda V.
Van Horn

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on the
Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if (a) the person
receives $10 000 or more during any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share
of the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the
preceding definition.
*Significant.

References
1. Lloyd-Jones D, Adams R, Carnethon M, De Simone G, Ferguson TB,
Flegal K, Ford E, Furie K, Go A, Greenlund K, Haase N, Hailpern S, Ho
M, Howard V, Kissela B, Kittner S, Lackland D, Lisabeth L, Marelli A,
McDermott M, Meigs J, Mozaffarian D, Nichol G, O’Donnell C, Roger
V, Rosamond W, Sacco R, Sorlie P, Stafford R, Steinberger J, Thom T,
Wasserthiel-Smoller S, Wong N, Wylie-Rosett J, Hong Y; for the
American Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Heart disease and stroke statistics—2009 update: a report
from the American Heart Association Statistics Committee and Stroke
Statistics Subcommittee. Circulation. 2009;119:480 – 486.
2. Coresh J, Selvin E, Stevens LA, Manzi J, Kusek JW, Eggers P, Van Lente
F, Levey AS. Prevalence of chronic kidney disease in the United States.
JAMA. 2007;298:2038 –2047.
3. United States Renal Data System. USRDS Annual Data Report: Atlas of
Chronic Kidney Disease and End-Stage Renal Disease in the United
States. Bethesda, MD: 2008.
4. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, Van
Horn L, Greenlund K, Daniels S, Nichol G, Tomaselli GF, Arnett DK,
Fonarow GC, Ho PM, Lauer MS, Masoudi FA, Robertson RM, Roger V,
Schwamm LH, Sorlie P, Yancy CW, Rosamond WD; on behalf of the
American Heart Association Stategic Planning Task Force and Statistics
Committee. Defining and setting national goals for cardiovacular health
promotion and disease reduction: the American Heart Association’s
Strategic Impact Goal Through 2020 and Beyond. Circulation. 2010;121:
586 – 613.
5. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL
Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, Roccella EJ, National

6.

7.

8.

9.

10.
11.

12.

High Blood Pressure Education Program Coordinating Committee.
Seventh report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003;
42:1206 –1252.
Lewington S, Clarke R, Qizilbash N, Peto R, Collins R, Prospective
Studies Collaboration. Age-specific relevance of usual blood pressure
to vascular mortality: a meta-analysis of individual data for one
million adults in 61 prospective studies. Lancet. 2002;360:19031913.
Klag MJ, Whelton PK, Randall BL, Neaton JD, Brancati FL, Ford CE,
Shulman NB, Stamler J. Blood pressure and end-stage renal disease in
men. N Engl J Med. 1996;334:13–18.
Danaei G, Ding EL, Mozaffarian D, Taylor B, Rehm J, Murray CJ, Ezzati
M. The preventable causes of death in the United States: comparative risk
assessment of dietary, lifestyle, and metabolic risk factors. PLoS Med.
2009;6:e1000058.
Lawes CM, Vander Hoorn S, Rodgers A, International Society of Hypertension. Global burden of blood-pressure-related disease, 2001. Lancet.
2008;371:1513–1518.
Frohlich ED. The salt conundrum: a hypothesis. Hypertension. 2007;50:
161–166.
He FJ, MacGregor GA. A comprehensive review on salt and health and
current experience of worldwide salt reduction programmes. J Hum
Hypertens. 2009;23:363–384.
He FJ, MacGregor GA. Effect of modest salt reduction on blood pressure:
a meta-analysis of randomized trials. Implications for public health.
J Hum Hypertens. 2002;16:761–770.

Downloaded from http://circ.ahajournals.org/ at AHA National Center on November 18, 2011

1142

Circulation

March 15, 2011

13. He FJ, MacGregor GA. Importance of salt in determining blood pressure
in children: meta-analysis of controlled trials. Hypertension. 2006;48:
861– 869.
14. Pimenta E, Gaddam KK, Oparil S, Aban I, Husain S, Dell’Italia LJ,
Calhoun DA. Effects of dietary sodium reduction on blood pressure in
subjects with resistant hypertension: results from a randomized trial.
Hypertension. 2009;54:475– 481.
15. Johnson AG, Nguyen TV, Davis D. Blood pressure is linked to salt intake
and modulated by the angiotensinogen gene in normotensive and hypertensive elderly subjects. J Hypertens. 2001;19:1053–1060.
16. MacGregor GA, Markandu ND, Sagnella GA, Singer DR, Cappuccio
FP. Double-blind study of three sodium intakes and long-term effects
of sodium restriction in essential hypertension. Lancet. 1989;2:
1244 –1247.
17. Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D,
Obarzanek E, Conlin PR, Miller ER III, Simons-Morton DG, Karanja N,
Lin PH, DASH-Sodium Collaborative Research Group. Effects on blood
pressure of reduced dietary sodium and the Dietary Approaches to Stop
Hypertension (DASH) diet. N Engl J Med. 2001;344:3–10.
18. Vollmer WM, Sacks FM, Ard J, Appel LJ, Bray GA, Simons-Morton DG,
Conlin PR, Svetkey LP, Erlinger TP, Moore TJ, Karanja N, DASHSodium Trial Collaborative Research Group. Effects of diet and sodium
intake on blood pressure: subgroup analysis of the DASH-sodium trial.
Ann Intern Med. 2001;135:1019 –1028.
19. Bray GA, Vollmer WM, Sacks FM, Obarzanek E, Svetkey LP, Appel LJ,
DASH Collaborative Research Group. A further subgroup analysis of the
effects of the DASH diet and three dietary sodium levels on blood
pressure: results of the DASH-Sodium Trial. Am J Cardiol. 2004;94:
222–227.
20. He J, Gu D, Chen J, Jaquish CE, Rao DC, Hixson JE, Chen JC, Duan X,
Huang JF, Chen CS, Kelly TN, Bazzano LA, Whelton PK, GenSalt
Collaborative Research Group. Gender difference in blood pressure
responses to dietary sodium intervention in the GenSalt study.
J Hypertens. 2009;27:48 –54.
21. Vasan RS, Beiser A, Seshadri S, Larson MG, Kannel WB, D’Agostino
RB, Levy D. Residual lifetime risk for developing hypertension in
middle-aged women and men: the Framingham Heart Study. JAMA.
2002;287:1003–1010.
22. Sacks FM, Campos H. Dietary therapy in hypertension. N Engl J Med.
2010;362:2102–2112.
23. Intersalt: an international study of electrolyte excretion and blood
pressure. Results for 24 hour urinary sodium and potassium excretion.
Intersalt Cooperative Research Group. BMJ. 1988;297:319 –328.
24. Effects of weight loss and sodium reduction intervention on blood
pressure and hypertension incidence in overweight people with highnormal blood pressure. The Trials of Hypertension Prevention, phase II.
The Trials of Hypertension Prevention Collaborative Research Group.
Arch Intern Med. 1997;157:657– 667.
25. Strazzullo P, D’Elia L, Kandala NB, Cappuccio FP. Salt intake, stroke,
and cardiovascular disease: meta-analysis of prospective studies. BMJ.
2009;339:b4567.
26. Chang HY, Hu YW, Yue CS, Wen YW, Yeh WT, Hsu LS, Tsai SY,
Pan WH. Effect of potassium-enriched salt on cardiovascular mortality and medical expenses of elderly men. Am J Clin Nutr. 2006;83:
1289 –1296.
27. Cook NR, Cutler JA, Obarzanek E, Buring JE, Rexrode KM,
Kumanyika SK, Appel LJ, Whelton PK. Long term effects of dietary
sodium reduction on cardiovascular disease outcomes: observational
follow-up of the trials of hypertension prevention (TOHP). BMJ.
2007;334:885– 888.
28. Appel LJ, Espeland MA, Easter L, Wilson AC, Folmar S, Lacy CR.
Effects of reduced sodium intake on hypertension control in older individuals: results from the Trial of Nonpharmacologic Interventions in the
Elderly (TONE). Arch Intern Med. 2001;161:685– 693.
29. Safar ME, Thuilliez C, Richard V, Benetos A. Pressure-independent
contribution of sodium to large artery structure and function in hypertension. Cardiovasc Res. 2000;46:269 –276.
30. Frohlich ED, Varagic J. The role of sodium in hypertension is more complex
than simply elevating arterial pressure. Nat Clin Pract Cardiovasc Med.
2004;1:24 –30.
31. Varagic J, Frohlich ED, Susic D, Ahn J, Matavelli L, Lopez B, Diez J.
AT1 receptor antagonism attenuates target organ effects of salt excess in
SHRs without affecting pressure. Am J Physiol Heart Circ Physiol.
2008;294:H853–H858.

32. Diez J, Frohlich ED. A translational approach to hypertensive heart
disease. Hypertension. 2010;55:1– 8.
33. Lai EY, Onozato ML, Solis G, Aslam S, Welch WJ, Wilcox CS.
Myogenic responses of mouse isolated perfused renal afferent arterioles:
effects of salt intake and reduced renal mass. Hypertension. 2010;55:
983–989.
34. Avolio AP, Deng FQ, Li WQ, Luo YF, Huang ZD, Xing LF, O’Rourke
MF. Effects of aging on arterial distensibility in populations with high and
low prevalence of hypertension: comparison between urban and rural
communities in China. Circulation. 1985;71:202–210.
35. Avolio AP, Clyde KM, Beard TC, Cooke HM, Ho KK, O’Rourke MF.
Improved arterial distensibility in normotensive subjects on a low salt
diet. Arteriosclerosis. 1986;6:166 –169.
36. Seals DR, Tanaka H, Clevenger CM, Monahan KD, Reiling MJ, Hiatt
WR, Davy KP, DeSouza CA. Blood pressure reductions with exercise
and sodium restriction in postmenopausal women with elevated systolic pressure: role of arterial stiffness. J Am Coll Cardiol. 2001;38:
506 –513.
37. Gates PE, Tanaka H, Hiatt WR, Seals DR. Dietary sodium restriction
rapidly improves large elastic artery compliance in older adults with
systolic hypertension. Hypertension. 2004;44:35– 41.
38. Tzemos N, Lim PO, Wong S, Struthers AD, MacDonald TM. Adverse
cardiovascular effects of acute salt loading in young normotensive individuals. Hypertension. 2008;51:1525–1530.
39. Jablonski KL, Gates PE, Pierce GL, Seals DR. Low dietary sodium intake is
associated with enhanced vascular endothelial function in middle-aged and
older adults with elevated systolic blood pressure. Ther Adv Cardiovasc Dis.
2009;3:347–356.
40. Dickinson KM, Keogh JB, Clifton PM. Effects of a low-salt diet on
flow-mediated dilatation in humans. Am J Clin Nutr. 2009;89:485– 490.
41. Sutton-Tyrrell K, Najjar SS, Boudreau RM, Venkitachalam L, Kupelian
V, Simonsick EM, Havlik R, Lakatta EG, Spurgeon H, Kritchevsky S,
Pahor M, Bauer D, Newman A, Health ABC Study. Elevated aortic pulse
wave velocity, a marker of arterial stiffness, predicts cardiovascular
events in well-functioning older adults. Circulation. 2005;111:
3384 –3390.
42. Mitchell GF, Wang N, Palmisano JN, Larson MG, Hamburg NM, Vita
JA, Levy D, Benjamin EJ, Vasan RS. Hemodynamic correlates of blood
pressure across the adult age spectrum: noninvasive evaluation in the
Framingham Heart Study. Circulation. 2010;122:1379 –1386.
43. Halcox JP, Schenke WH, Zalos G, Mincemoyer R, Prasad A, Waclawiw
MA, Nour KR, Quyyumi AA. Prognostic value of coronary vascular
endothelial dysfunction. Circulation. 2002;106:653– 658.
44. Widlansky ME, Gokce N, Keaney JF Jr, Vita JA. The clinical implications of endothelial dysfunction. J Am Coll Cardiol. 2003;42:
1149 –1160.
45. Yu HC, Burrell LM, Black MJ, Wu LL, Dilley RJ, Cooper ME, Johnston
CI. Salt induces myocardial and renal fibrosis in normotensive and hypertensive rats. Circulation. 1998;98:2621–2628.
46. Sanders PW. Salt intake, endothelial cell signaling, and progression of
kidney disease. Hypertension. 2004;43:142–146.
47. du Cailar G, Ribstein J, Mimran A. Dietary sodium and target organ
damage in essential hypertension. Am J Hypertens. 2002;15:222–229.
48. He FJ, Marciniak M, Visagie E, Markandu ND, Anand V, Dalton RN,
MacGregor GA. Effect of modest salt reduction on blood pressure,
urinary albumin, and pulse wave velocity in white, black, and Asian mild
hypertensives. Hypertension. 2009;54:482– 488.
49. Cianciaruso B, Bellizzi V, Minutolo R, Tavera A, Capuano A, Conte G,
De Nicola L. Salt intake and renal outcome in patients with progressive
renal disease. Miner Electrolyte Metab. 1998;24:296 –301.
50. He FJ, Jenner KH, Macgregor GA. WASH-world action on salt and
health. Kidney Int. 2010;78:745–753.
51. Jones-Burton C, Mishra SI, Fink JC, Brown J, Gossa W, Bakris GL,
Weir MR. An in-depth review of the evidence linking dietary salt
intake and progression of chronic kidney disease. Am J Nephrol.
2006;26:268 –275.
52. Institute of Medicine. Dietary Reference Intakes: Water, Potassium,
Sodium Chloride, and Sulfate. I ed. Washington, DC: National Academy
Press; 2004.
53. US Department of Health and Human Services and US Department of
Agriculture. Dietary Guidelines for Americans. 6th ed. Washington DC:
US Government Printing Office; January 2005.
54. Centers for Disease Control and Prevention (CDC). Application of lower
sodium intake recommendations to adults—United States, 1999 –2006.
MMWR Morb Mortal Wkly Rep. 2009;58:281–283.

Downloaded from http://circ.ahajournals.org/ at AHA National Center on November 18, 2011

Appel et al
55. Dietary Guidelines Advisory Committee. 2010 Report of the Dietary
Guidelines Advisory Committee on the Dietary Guidelines for Americans.
Washington, DC: US Department of Agriculture, Agriculutural Research
Service; 2010.
56. Asaria P, Chisholm D, Mathers C, Ezzati M, Beaglehole R. Chronic
disease prevention: health effects and financial costs of strategies to
reduce salt intake and control tobacco use. Lancet. 2007;370:2044 –2053.
57. Palar K, Sturm R. Potential societal savings from reduced sodium consumption in the U.S. adult population. Am J Health Promot. 2009;24:
49 –57.
58. Bibbins-Domingo K, Chertow GM, Coxson PG, Moran A, Lightwood
JM, Pletcher MJ, Goldman L. Projected effect of dietary salt reductions
on future cardiovascular disease. N Engl J Med. 2010;362:590 –599.
59. Mattes RD, Donnelly D. Relative contributions of dietary sodium sources.
J Am Coll Nutr. 1991;10:383–393.
60. Food Standards Agency. Dietary Sodium Levels Surveys. http://
www.food.gov.uk/science/dietarysurveys/urinary. Accessed December
19, 2010.

Sodium Reduction to Prevent CVD and Stroke

1143

61. Anthonisen NR, Skeans MA, Wise RA, Manfreda J, Kanner RE, Connett
JE, Lung Health Study Research Group. The effects of a smoking cessation intervention on 14.5-year mortality: a randomized clinical trial.
Ann Intern Med. 2005;142:233–239.
62. Alderman MH. Reducing dietary sodium: the case for caution. JAMA.
2010;303:448 – 449.
63. Cook NR, Sacks F, MacGregor G. Public policy and dietary sodium
restriction. JAMA. 2010;303:1917; author reply 1917–1918.
64. Institute of Medicine. Strategies to Reduce Sodium Intake in the United
States. Washington, DC: National Academy Press; 2010.
65. City of New York. Cutting Salt, Improving Health. http://www.nyc.gov/
html/doh/html/cardio/cardio-salt-initiative.shtml. Accessed December 19,
2010.

KEY WORDS: AHA Scientific Statements 䡲 sodium 䡲 salt 䡲 blood pressure
䡲 hypertension 䡲 cardiovascular disease 䡲 stroke 䡲 kidney disease

Downloaded from http://circ.ahajournals.org/ at AHA National Center on November 18, 2011

Attachment B

Salt/Sodium
Awareness and Attitudes
October 2011
Background:
AHA wishes to respond to the IOM report adding to the body of knowledge regarding
perception and attitudes of salt/sodium. A series of questions were identified where
consumer insight is limited.
Methods:
A national online survey was administered to 1000 adults age 18+, Oct 17 - Oct 20,
2011 through Synovate, Inc.’s eNation Consumer Opinion Panel. Results are
representative of the U.S. population within a margin of error +/- 3%.
Highlights:
 85% of American adults think eating too much salt/sodium can cause high blood
pressure.
o Women and the oldest adults think this slightly more than others.


75% of American adults think smoking is more serious than eating too much
salt/sodium.
o Sugar seems to be a more serious concern for the oldest adults compared
to younger adults.



Only one in ten (14%) American adults always make choices to reduce
salt/sodium in their diet. About 30% never or rarely make this choice.
o Women, more so than men, are likely to make these choices.
o Adults age 45+ are more likely than younger adults to make these
choices.



Health reasons drive motivation to reduce salt/sodium, 65%. Surprisingly, only
20% are motivated by someone telling them to reduce their intake. That includes
a doctor, family or friend.
o Motivation tends to differ by gender
 Health is a stronger driver for women.
 Suggestion from a doctor, friend or family is a stronger motivator for
men.
o Motivation differs by age
 Health reasons are a stronger motivator for 55+ compared to all
younger groups.
 Suggestion from another is a stronger motivator for those over age
45 compared to those under 34.





Not wanting added ingredients in their food is a stronger motivator
for under age 34 compared to 55-64 and stronger for 45-54
compared to both 35-44 and 55-64.
Appearance is a stronger motivator for those under 44 compared to
those over 55.
Saving the environment is a stronger motivator for those 25-34
compared to 55-64.



60% of American adults would like more choice/control over the amount of
salt/sodium in their food.
o Those ages 45+ are more likely to feel strongly about wanting more
control than younger adults.



Nearly four in ten (38%) would you buy a food product if a company claimed that
it has 25% less sodium.
o Oldest adults (65+) are directionally more likely to buy a food product that
claims 25% less sodium.
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Details:
Q1. Can eating too much salt/sodium cause any of the following problems?
YES
85% High blood pressure (8% not sure); Women 88%, adults 65+ 91%
35% Kidney stones
16% Bone problems, for example, osteoporosis
13% A cavity in your tooth
9% Stomach cancer
Q2. How serious is eating too much salt/sodium compared to other health
issues? Is each of the following health issues more serious, less serious or
about the same as eating too much salt/sodium?
Top-2 box
75% Smoking is more/much more serious than eating too much salt
64% Obesity is more/much more serious than eating too much salt
45% Eating too much fat is more/much more serious than eating too much salt
29% Eating too much sugar is more/much more serious than eating too much salt
 38% of adults age 65+ think eating too much sugar is more/much more serious
than eating too much salt, compared to adults under age 45 ~ 25%.
24% A cavity in your tooth is more/much more serious than eating too much salt

Obesity is
Eating too much sugar
A cavity in your tooth
Eating too much fat is
Smoking is

Much less
serious
than eating
too much
salt/sodium

Less
serious
than eating
too much
salt/sodium

About
the
same

More serious than
eating too much
salt/sodium
Much more serious
than eating too much
salt/sodium

Much more
serious
than eating
too much
salt/sodium

Not
sure

2%
2%
8%
2%
3%

2%
7%
24%
5%
1%

27%
55%
32%
42%
16%

26%
18%
16%
26%
19%

38%
11%
8%
19%
56%

5%
8%
12%
7%
5%
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Q3. How often, if at all, do you make choices to reduce the salt/sodium in your
diet?
Total

Men

Women

Top-3 box (always, regularly, sometimes)
Top-2 box (always, regularly)
Bottom-2 box (rarely, never)

72%
41%
28%

66%
38%
34%

78%*
45%*
22%

Always
Regularly
Sometimes
Rarely
Never

14%
28%
31%
19%
9%

12%
26%
28%
22%*
13%*

15%
30%
33%
16%
6%

Top-2 box (always, regularly)

18-24

25-34

35-44

45-54

55-64

65+

25%

30%

30%

45%*

55%*

62%*

*Significant difference at 95% confidence level.

Adults age 45+ are more likely than all younger adults to make these choices. 65+ more
so than 45-54 also.
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Q4. What, if anything, motivates you to reduce the salt/sodium in your diet?
Please select all that apply.
Total

Health reasons (improve blood pressure, good for 65%
my heart, family history, etc.)
21%
My doctor/family/friend suggests I lower my
sodium intake
21%
I don’t want added ingredients in my food
For my appearance
I want to help save the environment
Other
Nothing

Health reasons (improve blood pressure,
good for my heart, family history, etc.)
My doctor/family/friend suggests I lower my
sodium intake
I don’t want added ingredients in my food
For my appearance
I want to help save the environment

14%
2%
4%
18%

Men

Women

61%

69%*

25%*

16%

15%
11%
2%
5%
22%*

26%*
16%*
2%
4%
14%

18-24

25-34

35-44

45-54

55-64

65+

55%

56%

63%

64%

75%*

79%*

13%

14%

19%

23%*

27%*

28%*

22%*
22%*
1%

26%*
22%*
4%*

18%
17%*
2%

28%*
10%
1%

12%
5%
-

18%
7%
2%

*Significant difference at 95% confidence level.

Health reasons are a stronger motivator for 55+ compared to all younger groups.
Suggestion from another is a stronger motivator for those over age 45 compared to
those under 34.
Not wanting added ingredients in their food is a stronger motivator for under age 34
compared to 55-64 and stronger for 45-54 compared to both 35-44 and 55-64.
Appearance is a stronger motivator for those under 44 compared to those over 55.
Saving the environment is a stronger motivator for those 25-34 compared to 55-64.
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Q5. Please rate how strongly you agree or disagree with the following statement:
++“I would like more choice or control over the amount of salt/sodium in my food.”++
60% (top-2 box) agree they would like more choice/control over the amount of
salt/sodium in their food.
26% Strongly agree
34% Somewhat agree
30% Neither disagree nor agree
6% Somewhat disagree
5% Strongly disagree
Strongly agree (top-box)

18-24

25-34

35-44

45-54

55-64

65+

19%

18%

18%

29%*

37%*

32%*

*Significant difference at 95% confidence level.

Those ages 45+ are more likely to feel strongly about wanting more control than
younger adults. (Adults age 45-54 more so then 25-44, 55+ more so than <44,)
Q6. Would you buy a food product if a company claimed that it has 25% less
sodium?
91% Top-3 box (definitely, probably, maybe)
38% Top-2 box (definitely, probably)
9% Bottom-2 box
9% Definitely
29% Probably
53% Maybe
8% Probably not
1% Definitely not
Top-2 box (definitely/probably)

18-24

25-34

35-44

45-54

55-64

65+

35%

39%

39%

36%

33%

49%*

Oldest adults (65+) are directionally more likely to buy a food product that claims 25%
less sodium. (Adults age 65+ significantly more likely than 55-64 to buy a low sodium
product.)
Source: American Heart Association Salt/Sodium Awareness and Attitude Survey, October 2011
(unpublished). A recent survey conducted by the American Heart Association with Synovate, Inc., a
global marketing research firm.
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Attachment C

Possible Approaches for Implementing the IOM’s Recommendation
Approaches

Strengths



Option1
A “safe harbor” approach:
salt would be affirmed as
GRAS with limited conditions, 
and other uses may or may
not be GRAS.




Option 2

All GRAS salt uses would be
determined; other uses

would require a food additive
regulation or be prohibited.



Option 3
Some salt uses could be
established as GRAS; others
could be permitted under
interim food additive
regulations.





Weaknesses

Salt would be affirmed as GRAS for specific uses and use levels.
Manufacturers who conform to these conditions would be assured of
compliance with the FDCA.
Would establish conditions for the use of salt, which do not exist
currently (other than general good manufacturing practice), such as
food category, technical effects; functional uses; and levels of use.
Manufacturers would have the flexibility to use higher levels of salt, but
only if they can establish and document that such uses are GRAS. Non‐
GRAS uses would require a food additive regulation.
Could encourage faster product reformulation by providing clear GRAS
benchmarks for salt content levels in food products that similarly could
be incorporated into food procurement policies.
Could promote awareness that some uses may not be GRAS.
Salt would be affirmed as GRAS only as used at specific levels, by food
category, for specified uses. Any use beyond the specified limitations
would require a food additive regulation, or some other kind of
exemption.
All GRAS uses would be defined, so that uses that are GRAS or not GRAS
would be clearly delineated.
Would ensure that the FDA has complete knowledge of what salt uses
are GRAS, because these uses would be established through a public
rulemaking (as opposed to determinations being made through internal
company processes).
Likely to result in faster attainment of sodium reduction goals than the
“safe harbor” alternative.



Levels of salt for food categories (and related technical effects) would
be designated as GRAS. Other (higher) uses of salt could be established
as interim food additive regulations so that their safety could be
assessed while at the same time, they still could be used without
putting companies at risk for violating the law.
There is precedent – the FDA has regulated other substances (mannitol
and saccharin) though interim food additive regulations.
Interim food additive regulation for some salt uses could be a useful
mechanism for establishing temporary limits.
Likely to result in faster attainment of sodium reduction goals than the
“safe harbor” alternative.











The FDA would need to establish the GRAS uses, a task
about which it has expressed concerns in the past.
Tied to the inherent weaknesses of the GRAS process, i.e.,
the FDA will not necessarily receive information about
companies’ additional GRAS determinations, nor is there a
system in place for the FDA to systematically review or
assess these determinations.

Establishing all of the GRAS uses of salt would require
extensive time and resources, both for the FDA and for
food companies.
Whether sufficient scientific evidence currently exists to
permit all necessary GRAS determinations to be made
would need to be determined.
The food additive regulatory process would require
additional rulemakings, increasing the FDA’s regulatory
burden.

Would only be appropriate to the extent that there is
uncertainty about whether certain levels of salt use in food
are harmful to public health, and what those levels are.
FDA has previously rejected this option, citing concerns
such as: many uses of salt are already sanctioned and
therefore not subject to control under an interim food
additive regulation, and the agency would have to define
what studies were needed and monitor their progress.
Several years ago, the FDA asserted there was a need for a
general advance in scientific knowledge about the
relationship between salt consumption and hypertension.

Attachment D

Option 1:
Safe Harbor Approach – Affirm Salt as GRAS with Limited Conditions; Other Uses May or May Not be GRAS

FDA establishes
salt’s GRAS status
for some uses and
use levels by food
category, technical
effect, and/or by
specific food type

Foods that meet the
GRAS requirements
are considered
compliant with FDA
regulation and may
be marketed.
(A safe harbor)

Food manufacturers
may use higher
amounts of salt if
the manufacturer is
able to determine
that the specific use
is also GRAS.

Note: This option could incorporate
stepwise reductions designed to meet
a final GRAS target.

If the manufacturer
determines that the
use is GRAS or safe,
the product may be
marketed without
having to obtain
FDA approval.

The manufacturer
has the option of
informing the FDA
of its GRAS
determination, but
is not required to
do so.

If the manufacturer
is unable to
determine that the
use is GRAS, it must
seek a food
addictive regulation
for its use.

The FDA will review
a food additive
petition, evaluate
its safety, and may
approve it for use in
certain foods, under
a maximum amt.

Option 2:
All GRAS Salt Uses Would be Determined; Other Uses Would Require a Food Additive Regulation or be Prohibited

FDA establishes
salt’s GRAS status
for all uses and use
levels by food
category, technical
effect, and/or by
specific food type

Foods that meet the
GRAS requirements
are considered
compliant with FDA
regulation and do
not have to obtain
FDA‐approval.

All non‐GRAS uses
are prohibited.
However, food
manufacturers may
seek a food additive
regulation to allow
other/higher uses.

Note: This option could incorporate
stepwise reductions designed to meet
a final GRAS target.

The FDA will review
a food additive
petition, evaluate
its safety, and may
approve it for use in
certain foods, under
a maximum amt.

If the FDA does not
approve a food
additive petition or
other request for an
exemption, the
non‐GRAS use of
salt is prohibited.

Option 3:
Some Salt Uses Could be Established as GRAS; Others Could be Permitted Under Interim Food Additive Regulations

FDA establishes
salt’s GRAS status
for some uses and
use levels. The
GRAS levels are the
final target limits
for salt.

FDA establishes
interim food
additive regulations
for salt. The
regulations include
temporary, higher
limits for salt.

Food manufacturers
may implement the
final GRAS limits
immediately. Foods
that meet the GRAS
limits do not need
FDA‐approval.

Food manufacturers
must reduce salt to
meet the interim
limits by a set date.
This will allow salt
reductions to occur
over time.

As the interim food
additive regulations
expire, food
manufacturers must
further reduce salt
content to meet the
final GRAS limits.

By a set date, all
food products must
meet the final GRAS
limits in order to be
marketed. FDA
premarket approval
is not required.

Note: Under the requirements for interim food additive regulations, studies to resolve questions about salt’s safety should be undertaken
within 60 days or the regulations must be revoked. However, as noted elsewhere, there are at least two examples of interim food additive
regulations remaining in place for approximately 30 years. Thus, the study requirement has not prevented the use of interim regulations.

