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Foreword

Salt kills.

And that has led to a war—a life-and-death, but largely
invisible, conflict. Between taste preferences formed when we
were hunter-gatherers foraging for sustenance and our current
environment of ultraprocessed, superabundant food. Between
industrial profits and the public’s health. Between misguided
and sometimes corrupt scientists who have created a pseudo-
controversy and rigorous researchers. Michael Jacobson has
produced a thorough, clearly written, masterful analysis in Salt
Wars.

It is a one-hundred-year war. Scientists first established
evidence that salt kills a century ago, including a
demonstration that a low-sodium diet could reverse
hypertension. It is a war fought in the halls of Congress, the
pages of scientific journals, and the aisles of supermarkets. It
is a war with heroes, heroines, and villains—with millions of
lives at stake. But, most importantly, it is a war that has not yet
been won.

Excess salt intake kills an estimated 3 million people a year
around the world and causes millions more strokes and heart
attacks. And excess salt drives up health-care costs and
undermines family, community, and national finances.

For more than fifty years, the US government has pledged
to better protect Americans from heart attacks and strokes by
reducing sodium in food. And, for fifty years, the US
government has failed to do so. Why?

Three forces have blocked efforts to protect Americans from
excess salt: scientific error, industry opposition, and the
inherent difficulty of reducing sodium.

Scientific error is the most frustrating of the three. As
Jacobson reviews, several scientific groups have purported to
discover that at the lowest level of sodium intake, mortality



increases. These groups claim to have found a so-called J- or
U-shaped causal relationship, whereby both low and high
levels of consumption increase health risk. Fortunately, there
is now definitive proof that the salt skeptics are wrong.
Reducing sodium lowers blood pressure and is associated with
reduced risk of heart attacks and strokes. The J-shaped
relationship described is the result of errors in study design:
measurement of sodium intake has been inaccurate, the
formula used to convert a single small urine sample into
estimated consumption is fatally flawed, and, in some studies,
subjects with the lowest sodium intakes died at a higher rate
because they had worse health to begin with, unrelated to
sodium intake. Recent analyses have demonstrated that the
actual relationship that shows increasing mortality with
increasing sodium appears, artifactually, to be J-shaped when
these flawed methods are used.

The second force working for salt is easier to understand—
money. Salt is cheap. It draws in water, which is even cheaper;
foods in brine sold by weight have a higher profit margin. Salt
encourages consumption, so industry is concerned, with
reason, that if it reduces salt in the food it markets to people
they will consume—and buy—less. And industry is inherently
opposed to regulation. Like the infamous Tobacco Institute,
which misled Congress and the public for decades by claiming
that nicotine was not addictive and tobacco not harmful, the
Salt Institute spread doubt and controversy for decades about
the science of salt.

The third force—we like salt!—is essential to understand.
One of my earliest memories is of pouring salt from a Morton
box into my hand and licking it from my palm, feeling the
tingling tartness on my tongue. We need salt—without it we
would die, and some of our food would spoil sooner. Our
tastes were created eons ago when salt was hard to come by,
but it’s cheap, plentiful, and deadly in the amounts we
consume today. We need only a tiny fraction of what we
consume. Salt is tricky: most of our salt intake doesn’t come
from salty foods but from foods we eat a lot of, such as bread.
In higher-income countries, most salt is invisible to us in the
food we buy in supermarkets and at restaurants. In lower-



income countries, excess salt is added during cooking. If we
steadily reduced the amount of salt we eat, our perception of
what is salty will change steadily as well. If we do this, the
food we eat now would taste unbearably salty, and our blood
pressure and risk of heart attack would plummet.

For decades, Michael F. Jacobson and the Center for
Science in the Public Interest have been strategic and
persistent warriors against pro-salt forces. They have sued the
United States Food and Drug Administration—twice; lobbied
Congress and successive administrations; and publicized
shockingly high levels of salt in restaurant and other food.
Jacobson’s voice—methodical, passionate, plainspoken—
comes through clearly in these pages.

Forces protecting people from excess salt have made
progress on several fronts. Chile has shown that stark warning
labels on the front of packages can cause industry to
reformulate products quickly. Industry often claims that
making change is impossible—until it is required to do so,
after which it finds change surprisingly easy. Reducing sodium
in most products by 20–30 percent can be done with virtually
no one noticing. Further reductions are possible through both
gradual changes in taste and, potentially, clever innovations in
salt technology.

The United Kingdom set targets and held industry
accountable for progress, saving lives and money in the
process. This “health by stealth” approach worked: sodium
intake gradually decreased, as did blood pressure and
cardiovascular death rates. By encouraging all companies to
reduce sodium, the UK showed that it is possible to overcome
the “tragedy of the commons”—if one company reduces salt
while others don’t, that company may be at a competitive
disadvantage. The importance of having an eyes-wide-open
approach toward industry was confirmed when a new UK
government reversed course and relied on voluntary efforts by
industry. Progress stalled, resulting in thousands of
preventable heart attacks and strokes.

Pro-health forces also have new weapons. Reformulated
salt, including structural changes and replacement of some



sodium with potassium, can cut sodium content by 20–50
percent with little or no impact on taste for many products.

The war on salt can be won—but only with a concerted and
strategic effort that relies on leadership in government and in
society. In the United States and other high-income countries,
where most food consumed is packaged or restaurant food,
strong and persistent policies such as those enacted in Chile
and begun in the United Kingdom that create strong incentives
for industry to reduce salt will be essential. For food made at
home—the dominant source of excess sodium for people in
lower-income countries—tools and information that empower
people who cook will be needed.

Individuals can, with difficulty, reduce their own sodium
intake somewhat, and Salt Wars has useful tools and
information on how we can begin to make progress on that
front. But victory in the United States and other high-income
countries will come only when power is put into consumers’
hands by removing much of the salt from packaged and
restaurant food. It’s not possible to remove sodium once it’s in
our food, but it is possible to add back only what’s needed. In
lower-income countries, steady progress will require a change
in perceptions, government policies, and recipes, as well as
evidence-driven innovation to find and spread effective
interventions.

Contrary to the saying that there’s no accounting for taste, in
the case of salt, it’s possible both to account for taste, and to
return to a healthier world where our taste for salt isn’t killing
us. When we do this, we will have won the salt wars.

Tom Frieden



Prologue: An Overview of the Salt
Battlefield

Salt? Yes, it is the most-used condiment in our food and
present in every kitchen. Yes, it helps make foods taste good.
Yes, it has been used for thousands of years. And yes, the US
Food and Drug Administration (FDA) deems it “generally
recognized as safe.” So, you may wonder, why a whole book
on salt? Why engage in salt wars when the public square is
embattled with other controversies about diets high in calories,
sugar, and fat, not to mention the political battles in
Washington?

I confess that all through college and graduate school I had
zero interest in nutrition—don’t ask about my diet then! I only
got interested in what Americans were eating, who was
producing those foods, and how the government monitored
their safety when I moved in 1970 from Cambridge,
Massachusetts, and MIT to Washington, DC, to volunteer with
consumer advocate Ralph Nader. His organization had just
published a book about the FDA, and he suggested that I write
a book that would take a close look at food additives and how
the FDA regulates them.

Frankly, I knew nothing back then about food additives, let
alone how to write a book. But I dove into the project and
came out with Eater’s Digest, in which I assessed the use and
safety of more than a hundred additives. But—perhaps
because familiarity can also breed disinterest—I said nothing
about salt, even though I discussed in lavish detail the tiny
amount of iodine added to it. Only a few years later, as my
attention shifted from additives to nutrition, did I begin to
learn about salt. And what I learned was deeply disturbing.
Familiar as salt was to all of us, medical research had been
discovering that consuming excess salt had serious, adverse
health consequences. I ultimately concluded that salt is
probably the single most harmful thing in our diet (perhaps
with sugar a close second). Salt Wars follows naturally from



the nearly 50 years of investigation into salt since the
publication of my first book.

Salt has long been the focus of scientific and policy debates.
But to put salt in context, let’s focus for a minute on two other
substances in our food—sugar and fat—that have received
much more attention than salt. For many years sugar was
vilified for causing tooth decay, but it was not linked by strong
research to deadly diseases. Yet in the past decade or so, sugar
has been increasingly studied and increasingly controversial.
New research found that sugar and its kissing cousin high-
fructose corn syrup promotes obesity, diabetes, and heart
disease. That led to demands by health activists around the
country for soft-drink taxes and warning labels. The soft-drink
industry adamantly denied that its products were anything but
safe sources of water and pleasure, and it hired a fleet of
lobbyists and PR firms to influence legislators and the public.
The new evidence on sugar has led to an 18 percent decline in
sugar consumption, as well as improved Nutrition Facts labels
that disclose the amount of added sugars.

Sugar is easy for people to understand (and target) because
it is such a predominant ingredient in foods: a can of soda pop
has about 10 teaspoons of sugar, and a breakfast cereal aimed
at kids might be more than one-third sugar. That gets people’s
attention! In contrast, not many packaged foods have more
than half a teaspoon of salt per serving.

Fatty foods and diets, too, have been perennially in the
news. Countless stories have publicized the research on how
polyunsaturated fatty acids (found mostly in vegetable oils)
can reduce the risk of heart disease if they replace the
saturated fatty acids (most abundant in meat, dairy products,
and palm and coconut oils) in our diets. Other research has
focused on whether fats contribute to obesity, a topic of great
interest because two-thirds of Americans have overweight or
obesity. Concerns about weight confront many of us every
time we look in a mirror or step on a scale. In contrast, it is
much easier to forget about the invisible signs of high blood
pressure (hypertension) or heart disease caused by salty diets
and other factors.



Trans fat, which generated a tsunami of attention beginning
in the mid-1990s through the mid-2010s, was the perfect topic
for journalists: it was a new threat, it was created in factories,
it was a key ingredient in such iconic products as Crisco and
Oreos—and most scientists and the FDA had considered it
totally safe. The burst of reliable and unrebutted new research
identifying trans fatty acids as a major cause of heart disease
provided a practically open-and-shut case for action. In fact,
the whole battle over trans fat was settled, by Washington
standards, with astonishing speed. It took the FDA “only” 20
years to conclude that artificial trans fat was harmful and its
source (partially hydrogenated vegetable oil, or PHO) was not
“generally recognized as safe.” In June 2018, the FDA banned
the use of PHOs in all foods sold and served in grocery stores
and restaurants, although it granted some extensions of the
compliance date.

So, partly obscured by the supernova controversies
surrounding sugars and fats, the salt wars being fought by
researchers, health officials, health advocates, and industry
have been waged largely under the radar. Most scientists who
have studied the health effects of salt—aka sodium chloride—
long ago concluded that eating too much salt (or sodium)
increases blood pressure, which in turn increases the risk of
strokes and heart attacks. And eating too much is easy,
considering the ubiquity of salt in the food supply and the
number of restaurant meals that contain well over a day’s
worth of sodium. Thus for many years, the American Heart
Association, World Health Organization, and Centers for
Disease Control and Prevention have urged food
manufacturers and restaurants to sharply reduce sodium levels
in their foods, which would automatically reduce sodium
intakes by consumers.

But another group of researchers disagrees vehemently with
the conventional wisdom. Their studies have indicated that
Americans are eating a healthy amount of salt and that eating
less would increase the risk of cardiovascular disease—a
broad category that includes hypertension, coronary heart
disease, heart failure, stroke, and other disorders. That was
welcome news to food manufacturers and restaurants, which



have long relied on salt as a cheap way to make and preserve
delicious foods.

Medical journals were the initial battlefields of the salt
wars, where opening shots were fired with the publication of
controversial studies. Such studies have often elicited (and still
do) fusillades of letters from opposing scientists. And that, in
turn, spurred rebuttals from the original authors. Meanwhile,
the usually restrained disagreements in journals turned into
more spirited and candid arguments in newspapers and other
popular media.

Quotable, outspoken warrior-professors have epitomized the
two sides of the salt wars. For instance, Graham A.
MacGregor, a British hypertension expert, is a leading
advocate for consuming less sodium, whereas Michael
Alderman, an American hypertension expert and former editor
of the American Journal of Hypertension, argues that current
sodium levels are not only safe but also virtually
unchangeable. Call them the yin and yang of salt researchers:
MacGregor has authored hundreds of published papers, is
quick with a barb aimed at the food industry and recalcitrant
health officials, ardently defends the establishment view on the
causes of hypertension, and seeks to influence consumers,
governments, and companies. Alderman, who also has
published hundreds of scientific papers, has been quoted in the
Wall Street Journal and the New York Times, and has been a
leader of the rebels (several Canadian and Danish scientists are
in this camp, too) whose research counters the view that
people should eat less salt. Alderman, MacGregor, and their
colleagues in academe have helped catalyze a very public
debate over a mineral that makes up less than 1 percent of our
diet.

One reason that the debate has been so vigorous is that most
journalists treat new reports supporting the conventional view
on salt with a yawn. Dog bites man? Big deal. What does
capture the interest of journalists and headline writers are the
man-bites-dog reports—those suggesting that eating less salt
would be harmful—especially when they are conducted by
credentialed researchers at prominent universities and
published in respected journals. More-mainstream researchers



criticize the reliability of such pro-salt research. But their
efforts usually materialize too late, after journalists have
already pounded away at their keyboards to author cleverly
titled articles suggesting—or stating bluntly—that everything
we have been told about salt is wrong. The poor consumer,
lacking an advanced degree in epidemiology or nutrition, can
get dizzy trying to follow the arcane biomedical and statistical
jousting.

Industry—including the late, benighted Salt Institute, the
salt industry’s PR and lobbying arm—then enlists studies that
have found that cutting salt would be dangerous, and uses
them to manufacture further doubt that high-sodium diets are
as deadly as most experts say. Many companies do not want
anyone mucking up their time-tested recipes (and profits), and
so they contend that more research is needed before any
conclusions are drawn or any government regulatory measures
are deployed.

On the political battlefield in Washington, as in policy-
making centers elsewhere in the world, industry and health
advocates alike lobby their respective governments. They
appear before Congress, or the FDA, or the White House to try
to achieve their goals and to thwart their opponents’ efforts, as
each side seeks to obtain or repeal a regulation, or win or
block funding for a program, or set or prevent limits on
sodium in foods. Most of those skirmishes come to naught,
swallowed up by more immediate concerns, such as health
insurance, or global warming, or the federal budget. But
occasionally a measure sneaks through for better (such as in
1990 when Congress required the labeling of sodium and other
nutrients on most packaged foods) or for worse (when the US
Department of Agriculture in 2018 postponed or dropped
tighter sodium limits in school foods).

The key questions that I explore in Salt Wars include: What
is a safe amount of sodium to consume? Should everyone cut
back on salt or only people with high blood pressure? Would
cutting back save or cost thousands of lives a year? What
should government and companies do, if anything? And what
should we consumers do when we sit down for our next meal?



Here’s a chapter-by-chapter game plan for understanding
the salt wars: I first describe how salt is used in food, how
much we are consuming, and how much most nutrition experts
say we should be consuming (chapter 1). In two key chapters,
I investigate in some detail the health concerns connected to
salt (chapter 2), focusing mostly on hypertension, heart
attacks, and strokes, and move on to examine (in chapter 3) the
contentions of the “sodium skeptics.” Happily for readers,
though, I focus on only a tiny—but key—fraction of the
Niagara of studies, review articles, and letters to medical
journals on the topic. Next comes a concise evaluation and
summary of the research on salt’s impact on cardiovascular
disease (chapter 4). I follow that with revelations of the
activities of the pugnacious Salt Institute (chapter 5), along
with a brief discussion of the influence of money on scientists
(chapter 6). I discuss what countries around the world, from
Fiji to France, are doing to cut dietary salt (chapter 7), and
recount the snail-like progress in the United States (chapter 8).
There is good news to be had in chapter 9: the federal
government, companies, and schools are finally beginning to
address the salt problem. Continuing on a hopeful note, I
present a plan for accelerating reductions of sodium in the
food supply and in American diets (chapter 10), and discuss
(in chapter 11) what you can do to protect your own and your
family’s health without waiting for government or industry to
do anything. (Many of these chapters include illustrations,
tables, and information boxes to supplement or summarize the
material I present; in the appendixes I list their titles, and
include as well the abbreviations for key agencies, studies, and
terms that appear throughout the book.) Finally, the epilogue
puts salt in the context of other health disputes in which
industry has played a decidedly unhealthy role.



1

Salt: A Primer

Salt tastes good—and makes everything else taste good.

—Kimberly Y. Masibay, FineCooking.com1

Sodium chloride. Plain old salt: the condiment most used by
consumers and the food industry alike. More than half of all packaged
foods contain added salt. Practically every home has several loaded
saltshakers, plus a canister of salt in the cupboard. We mostly use it to
bring out the flavor of foods, either adding it when we’re cooking a
dish or sprinkling it on our food at the table. Its wide use is no surprise,
because saltiness is one of the five basic tastes.

James Beard, the cookbook author who long advocated American
cuisine, famously asked: Where would we be without salt? “Adrift in a
sea of blandness,” answered celebrity chef Samin Nosrat in her recent
cookbook Salt, Fat, Acid, Heat.2 Chef Rick Bayless, owner of Frontera
Grill, a Chicago institution, declared that home chefs make one of their
biggest mistakes when “they don’t salt enough.”3

Chefs in restaurants or homes—and food manufacturers as well—
love salt because it is so flavorful and so cheap. That’s a major reason
we find salt in 52 percent of all packaged foods—a higher percentage
than any other ingredient (sugar and high-fructose corn syrup are
found in “only” 40 percent of foods).4 Even a pinch of salt injects a
desirable taste, at almost no cost, into an otherwise bland dish or masks
the unpleasant taste of one with bitter ingredients. Companies invest
heavily in taste testing to identify the “bliss point” at which flavor,
whether from salt, fat, sugar, or other ingredients, is optimized.

In addition to adding flavor, salt performs a multitude of other
functions, not least as a preservative. In cured meats and seafood, it
retards bacterial growth. In bread, it strengthens gluten and inhibits the
growth of acid-producing bacteria. In cheesemaking, it helps separate
the curds from the whey, facilitates melting, provides flavor, and
inhibits the growth of some microorganisms. Salt also adds a sense of
thickness (“mouthfeel,” as food technologists say) to soups and
beverages.5 Pickle makers know that using the right amount of salt
encourages the growth of “good” lactic acid–producing bacteria and
discourages the growth of spoilage bacteria.6 Salt brings out the flavor
of other seasonings, and it reduces bitterness or sourness in some
foods, allowing sweetness or other flavors to pop out.



Add to the versatility of salt the fact that the body absolutely needs
small amounts of it to function. Without salt, or with inadequate
amounts of it, our bodies would simply break down: it is present
throughout the body and involved in countless physiologic processes,
from ensuring healthy blood volume to maintaining the optimal
potassium levels in cells, from transmitting nerve impulses to
contracting and relaxing muscle fibers. Fortunately, our bodies do not
need much salt, so virtually no one needs to worry about consuming
too little. Even endurance athletes, such as ultra-marathoners who
sweat profusely, do not seem to need salt supplements.7 In the rare
cases of people who have too little sodium in their blood
(hyponatremia), symptoms might include fatigue, nausea, and
confusion, among others.8

Aside from possible harms to health when people consume too
much, salt serves at least two dubious, often-unrecognized commercial
functions. First, food manufacturers add it to mask the off-flavors
created when the ingredients they use are low quality or cooked for
excessive times or at high temperatures or extruded at high pressures.
Richard Horton, the longtime editor of the Lancet medical journal,
minced no words when he said (perhaps with a dash of hyperbole) that
food manufacturers “desperately need salt to persuade us to swallow
the otherwise inedible rubbish they serve up to us daily.”9

Second, as Thomas G. Pickering, a professor of medicine at New
York City’s College of Physicians and Surgeons, Columbia University
Medical Center, once explained:

In the 19th century, cattle drivers who were taking their
cattle to market in Poughkeepsie, NY, used to stop at a
place called Salt Lick on the day before they reached
the market, where the cattle would take on salt and
water, thereby increasing their weight and market
value.10

Today, implicitly admitting to a modern-day version of that chicanery,
many meat and poultry processors inject or otherwise add water (and
flavor) to their product along with a disclaimer on labels: “__%
solution of chicken broth and salt added.” I’ve seen “meat” containing
as much as 30 percent added water. The ham shown in figure 1.1 had
23 percent added water, sugar, salt, and other ingredients, for which a
consumer paid almost five dollars. Companies called such meat
“enhanced” until the US Department of Agriculture (USDA) outlawed
that euphemism in 2015.11 I call it adulterated, which it surely is. At a
press conference I once held up a seven- and-a-half pound package of



chicken and deplored that consumers were paying chicken prices for
the water added to it, which amounted to 15 percent of its weight, or
slightly more than a pound!12

Sodium chloride and sodium phosphates make it possible for meat
to hold on to that much extra water. According to the USDA, 21
percent of beef, 78 percent of chicken, and 57 percent of pork is bulked
out this way.13 Such products are far higher in sodium than plain,
natural meat. Judging from a 2006 study of poultry conducted by
California state officials, consumers nationwide were paying $2.6
billion (adjusted for inflation to 2020 dollars) annually for the added
solution.14 Add in the beef and pork products that are watered down,
and it appears that consumers are now being cheated out of at least $4
billion annually and possibly much more.

Figure 1.1

Water-added ham. This Smithfield ham contains 23 percent of mostly water, sugar, and salt.
Source: Photo by the author.

Pickering also noted that because salt stimulates thirst, the bars that
offer free salted peanuts, pretzels, and potato chips may do so not out
of generosity but because people will order more drinks. (Incidentally,
Pickering coined the term “white-coat hypertension,” whereby patients
experience higher blood pressure in a doctor’s office than elsewhere.15)

Salt itself provides about 90 percent of the sodium added to food,
with a host of additives providing the rest.16 Sodium is integral to
baking soda (bicarbonate of soda), baking powder (often containing
sodium aluminum phosphate), sodium ascorbate (vitamin C added as a



nutrient or preservative), monosodium glutamate (MSG, a flavor
enhancer), sodium propionate (a mold inhibitor), sodium stearoyl
lactylate (an emulsifier that increases bread volume), sodium nitrite
(another preservative), and dozens of other ingredients.

How Much Sodium Do We Need?
In the days before people preserved fish, sausages, and other foods
with salt, salty foods were rare or nonexistent. People living back then
did well with far less sodium—and still do so today in a few
communities—than even the strictest, most current advice
recommends.

More than 12,000 years ago our Paleolithic ancestors foraged
savannas and forests for their food. Their diets are thought to have
consisted of roughly two-thirds fruits, legumes, roots, and nuts and
one-third wild game. They probably consumed around 3,000 calories a
day, somewhat more than the average American consumes today.17 But
those calories were accompanied by less than 800 milligrams (mg) of
sodium (see figure 1.2). Those modest quantities of sodium were
accompanied by potassium, another essential nutrient, in amounts that
are huge compared to what processed-food-eating people now
consume.

Jeremiah Stamler of the Northwestern University Feinberg School of
Medicine observed:

Figure 1.2

Daily sodium intakes of different populations.

During the 4–15 million years of hominoid and hominid
evolution leading to Homo sapiens sapiens, our hunter-
gatherer nomadic predecessors had no exposures to the
several components of contemporary lifestyles now
known to be related present-day to population BP



patterns—no exposures to: habitual high salt intake due
daily to addition of salt to foods, or to a fare with a high
ratio of [sodium to potassium]. . . . On the contrary,
having evolved in the warm climate of Africa, a salt-
poor continent, on a fare low in salt by present-day
practices, the human species became—and remains—
exquisitely adapted for the physiological conservation
of the limited salt in the food supply, i.e., for salt
retention, not for excretion of a chronically excessive
intake, 10–20+ times physiological need.18

Stamler, a legendary epidemiologist who has been doing research since
1948, has been called the Father of Preventive Cardiology; he
celebrated his one hundredth birthday in 2019.19

Finnish researchers have calculated that because unprocessed,
natural foods are so low in sodium, it is almost impossible to consume
a totally natural-foods diet that contains more than 1,200 mg of sodium
per day.20 Those scientists concluded that “our genetic mechanisms are
programmed” to work best with that level of sodium. We are now
witnessing what happens when our intake of sodium gets out of kilter
with what our bodies evolved to expect.

The hunter-gatherers of today are a throwback to cave dwellers of
yore. Let’s travel to South America and meet the Yanomami Indians,
an isolated tribe living in the rainforest straddling Venezuela and
Brazil. (That isolation is eroding, thanks in part to the illegal entry of
miners into tribal lands since the 1970s; the problem worsened since
2018 with an invasion by upwards of 20,000 more miners.)21

Researchers first visited the Yanomamis in the early 1970s and found
that they were physically active, short, and rarely obese.22 They ate
mostly plantains, cassava, along with some game, fish, and wild
vegetables. Using the gold standard for determining sodium intake—
the amount excreted in urine over 24 hours—the researchers found that
the Yanomamis excreted only about 20 mg of sodium per day, though
they consumed somewhat more. They were healthy and presumably
had lived with little sodium for millennia.

A 2005 committee of the Institute of Medicine, now the National
Academy of Medicine (NAM), said that the minimum sodium
requirement for adults is 180 mg per day, but it set the Adequate Intake
at 1,500 mg to ensure that people could consume necessary levels of
other nutrients and to account for different patterns of physical activity
and climate.23 The generous 1,500-mg level, which the NAM still
considers adequate, is far above what the isolated tribes consume, but
less than what almost every American consumes.



At the other extreme, some people in the northern part of Japan may
consume as much as 10,000 mg per day. In the 1600s, aristocrats in
northern Europe flaunted their affluence by consuming an estimated
20,000 mg per day—at least five times as much as today’s average
American.24

Why do people now find such pleasure in diets that contain 50 or
100 times more sodium than those of our prehistoric ancestors?
Probably our taste buds and brains evolved in that salt-scarce era to
make us love the taste of salt, and so our ancestors ate salt or salty
foods whenever they could. Unfortunately, once people began
consuming thousands of milligrams of sodium per day, evolution did
not put a brake on our innate love of salty foods or cause us to reject
very salty foods or diets. Although we do find extremely salty foods
unpalatable, the “distaste level” is too high to be helpful when it comes
to limiting ourselves to reasonable, healthful amounts of sodium.

How Much Sodium Should We Consume?
If hunter-gatherers consume well under 1,000 mg of sodium per day
and the average American consumes around 3,000 (women) or 4,000
(men) mg per day, you might wonder how much sodium you should
consume to protect your health. The federal government’s official
recommendation for healthy adults—2,300 milligrams per day—is
provided in its “Dietary Guidelines for Americans 2015–2020.” The
NAM reiterated that figure in 2019, though the committee did not
provide different recommended intakes for those at high risk of, or
with, hypertension (high blood pressure).25 But the “Dietary
Guidelines,” as well as the American Heart Association, recognize that
adults with elevated blood pressure—both prehypertension and
hypertension—would especially benefit from consuming closer to
1,500 mg per day.26

The World Health Organization (WHO), which advises governments
throughout the world, sets a somewhat stricter standard than the
“Dietary Guidelines” by recommending that adults consume less than
2,000 mg per day.27 Perhaps the most restrictive (and protective) advice
comes from the United Kingdom government’s National Institute for
Health and Care Excellence. In 2010 it set extremely ambitious goals
(which are not being met) of having adults consume no more than
2,400 mg per day by 2015 and just 1,200 mg of sodium per day by
2025.28 To be candid, if the average American reduced consumption to
2,300 mg by 2030 that would be a miracle. Currently, only 2 percent of
adult men and 20 percent of adult women consume less than 2,300 mg
per day.29 (It’s probably not that women are watching their sodium



intake more closely than men, it’s that women consume less food.) The
percentage of people consuming less than 1,500 mg is microscopic.
Getting the average daily intake down to or below 2,300 or 2,000 mg is
challenging, especially considering that about 600 mg of the sodium
we consume occurs naturally in dairy products, fruit, seafood, and
other foods. That doesn’t leave much room for the added sodium in
processed and restaurant foods.

Food manufacturers use the number 2,300 to calculate the “% Daily
Value” on food labels. Because salt is 40 percent sodium, 2,300 mg of
sodium is equivalent to 5,750 mg of salt—just shy of 6 grams (roughly
one teaspoonful) of table salt. Note that the 2,300 mg benchmark is an
average for men and women, so men (who consume more food) could
consume a couple of hundred milligrams more and women should
consume a couple of hundred milligrams less.

Young children, being smaller, should consume less sodium than
adults. The recommended daily limit for children 1 to 3 years old is
1,200 mg; for children 4 to 8 that limit is 1,500 mg; for children 9 to
13 it is 1,800 mg.30 Health officials hope that when children raised on
less-salty foods grow older, they will be satisfied with similar salt
levels.

Table 1.1
Calorie and sodium (mg) intakes for people with a sedentary
lifestyle*

Age 2–3 4–8 9–13 14–
18

19–
30

31–
50

51–
70 71+

Males 1,000 1,400 1,800 2,300 2,400 2,300 2,100 2,000

Females 1,000 1,200 1,500 1,800 2,000 1,800 1,600 1,600

*Sedentary lifestyle includes only the physical activity associated with independent living.
Calorie intakes will be higher at greater physical activity levels.

Adapted from data in US Department of Agriculture, US Department of Health and Human
Services. “Dietary Guidelines for Americans 2015–2020,” tables A2-1, A7-1; Center for
Nutrition Policy and Promotion, US Department of Agriculture. Nutrients in healthy US-style
food pattern at each calorie level.
https://www.cnpp.usda.gov/sites/default/files/usda_food_patterns/NutrientsInHealthyUS-
StyleFoodPattern.pdf (accessed November 17, 2018).

https://www.cnpp.usda.gov/sites/default/files/usda_food_patterns/NutrientsInHealthyUS-StyleFoodPattern.pdf


A more refined way of estimating your maximum recommended
sodium intake is to tie it to your calorie intake. Young adult women
and men around 30 or 40 years old with a sedentary lifestyle consume
an average of about 2,100 calories per day. That 2,100 number
representing calorie intake is just a little under the 2,300 mg
recommendation for daily sodium intake. Hence, you could aim to
consume no more than about 1 milligram of sodium per calorie, a 1:1
ratio. Someone consuming 1,600 calories per day should aim for no
more than about 1,600 mg of sodium, but someone consuming 2,400
calories would have a looser target of about 2,400 mg. Table 1.1 shows
how that translates into recommendations for males and females of
different ages whose activity level is described as sedentary (that
means most of us).

You could also use that 1:1 ratio of sodium to calories as a guide
when you’re reading food labels or recipes. If a food contains much
more than 1 mg of sodium per calorie, or 100 mg per 100 calories, that
is probably too much. But finding those “1:1 or less” foods may not be
easy. A study conducted by the USDA and the Centers for Disease
Control and Prevention (CDC) found that only 13 out of 125 different
kinds of food (ranging from breakfast cereals to beef hot dogs to
barbecue sauce) averaged under 110 mg per 100 calories. Moreover,
most of the 13 were not low in sodium but high in calories, such as
sugary baked goods and high-fat French fries and peanut butter.31

There are a couple of exceptions to the 1:1 rule. A cup of packaged
soup typically provides only about a hundred calories, but its large
volume needs anywhere from several hundred to a thousand
milligrams of sodium to taste good. Another exception is canned or
frozen vegetables, which are also low in calories, so modest amounts
of salt could easily exceed the guideline.

How Much Sodium Do We Consume?
Determining exactly how much salt, or sodium, people consume turns
out to be a far more challenging task than just conducting a survey to
find out what foods they ate. Most people could estimate pretty
accurately how many eggs they had for breakfast. But salt is different.
Salt is added to countless packaged foods. Natural or processed,
organically grown or not, homemade or restaurant-made, almost
everything contains sodium. Moreover, levels may vary widely from
brand to brand of the same food. You cannot even count on food labels
to provide accurate information. Nutrition Facts labels often overstate
by 10 percent or so the amount of sodium in a serving, because
companies don’t want to be caught illegally understating the amount.



The sodium content of meals at chain restaurants is disclosed on
websites (calories must be disclosed on menus), but the sodium content
of foods served at non-chain restaurants is essentially unknowable.

A 2017 survey of people leaving fast-food restaurants underscored
consumers’ ignorance of sodium levels.32 Their average meal contained
1,292 mg of sodium. But they estimated—or, more accurately, guessed
—that the meals contained only 279 mg.

For the past several decades, sodium consumption and many other
measures of health have been assessed in the National Health and
Nutrition Examination Survey (NHANES) conducted by the CDC. The
surveyors interview several thousand people from around the country
each year, asking them detailed questions about, among other topics,
their medical history, what they ate the previous day or about other
food-related concerns, and then weighing them and measuring their
blood pressure. The dietary responses are then translated into
milligrams of sodium by using USDA food composition databases (see
USDA’s FoodData Central).33

NHANES found that Americans consume much more than the
recommended intake: the average person consumes about 3,400 mg of
sodium per day (about 500 mg less for women and 500 mg more for
men); that 3,400 mg figure has not budged much in 30 years despite
the many recommendations to cut back.34 People in many other
countries consume about the same amount, making humans the only
animal species that consumes large quantities of salt.

In fact, the CDC found that 88 percent of people consume more than
the recommended 2,300 mg, and 98.6 percent of people who met the
“Dietary Guidelines” criteria to limit their sodium intake to 1,500 mg
per day consume more than that amount.35 Eric Decker, the head of the
Department of Food Science at the University of Massachusetts,
Amherst, commented on the obvious: “We keep making
recommendations and making recommendations and the needle
doesn’t move at all.”36

Children, who love salty foods, such as canned soup, hot dogs with
mustard on white buns, French fries, and Oscar Mayer Lunchables,
also consume much more sodium than is ideal. Three out of four
children 1 to 4 years old consume more than the recommended
amounts of sodium.37 Children 8 to 17 consume an average of 1,000 mg
more than is recommended. But in one promising change, for reasons
unknown, in the years 2015 and 2016 combined, children were
consuming about 5 percent less sodium than they were a dozen years
earlier. Perhaps related, they were experiencing slightly lower rates of
elevated and high blood pressure.38



One limitation of dietary surveys is that they tend to understate food
intakes. NHANES relies on people’s memories to accurately report the
foods and portion sizes they have eaten. Not surprisingly, many people
tend to underestimate how much they consume, especially when it
comes to unhealthy foods. People may “forget” to tell researchers
about that second serving of soup, or they won’t mention they ate the
whole 3-ounce bag of pretzels instead of calling it quits after 1 ounce.
Researchers believe that the underreporting of foods and serving sizes
probably results in a 10 percent underestimate of calorie and sodium
intakes. Also, USDA databases may not have accurate data or even any
data for certain items. For instance, it is impossible for the databases to
know just how much sodium was in that meal you ate at the Thai
restaurant last night.

Another problem is that NHANES does not ask people how much
salt they use in cooking or add at the table. As I show later in the
chapter with figure 1.3, those uses of salt would add another 10 percent
to sodium intake. Thus, correcting for the two limitations would boost
the actual sodium-intake average by 800 mg to 4,000 mg per day.

To overcome the problems with dietary-recall estimates, in 2014 the
CDC began using a more accurate method to measure sodium
consumption. They asked some NHANES participants to collect their
urine for 24 hours. The amount of sodium in the urine pretty accurately
reflects the amount of sodium consumed in a day. But even that
approach fails to reflect the 10 percent or so that is lost in sweat and
stool. Also, not every participant scrupulously collects every drop of
urine. Notwithstanding those limitations, 24-hour urinary excretion is
the best way to measure sodium consumption. Based on 24-hour urine
samples, Mary Cogswell and others at the CDC found that men
between the ages of 20 and 69 excreted 4,205 mg of sodium per day,
and women excreted 3,039 mg per day.39 When those numbers were
adjusted for the missing 10 percent from sweat and urine, the average
actual intake of sodium was found to be 4,008 mg.

Thus, the actual average sodium intake of American adults, as
determined by two different methods, is about 4,000 mg per day, not
3,400. (If that figure were incorporated in recommendations, to be
consistent the 2,300 mg goal would be raised proportionately to 2,700
mg.) But because most scientists, health officials, and journalists use
the uncorrected number—3,400 mg—as the average intake, Salt Wars
will generally use that number.

Sodium consumption has remained about the same during the past
several decades, even though some manufacturers have reduced
sodium moderately in some of their products (see chapter 9). It appears
that those decreases were balanced by our consumption of more food,



by some companies increasing sodium, or by our eating out more
often, where the sky is the limit when it comes to sodium.

It would be interesting to compare how much sodium Americans are
consuming now to what our forebearers consumed a hundred years
ago. Back then most people ate home-cooked meals in which the
sodium came from the salt used in cooking or while eating, the small
naturally occurring amounts in foods, or the relatively few packaged
foods. But, lacking refrigeration, they were also eating hefty amounts
of cured meats and fish (ham, bacon, salted cod, and the like), which
were loaded with salt and the preservatives sodium nitrate and sodium
nitrite. Furthermore, many more people engaged in physical labor,
leading them to consume more food—and, hence, more sodium.
Unfortunately, though USDA has tracked food consumption since
1909, it didn’t track nutrient intakes until recent decades. Thus we can
only speculate on whether our ancestors consumed more or less
sodium than we do today.

Nutrition Facts labels are a starting point for figuring out how much
sodium we consume now. Most packaged foods do not have
shockingly large amounts of sodium, partly because the portions listed
on many labels are unrealistically small, but the milligrams do add up.
While 1 ounce of those potato chips contains about 160 mg of sodium,
eat an entire 3-ounce bag and you’ve consumed about one-fifth of your
recommended daily sodium limit. A typical Campbell condensed soup
contains around 800 mg per cup, but many people eat the entire can
and consume 2,000 mg. Foods that contain half a day’s sodium or
more (see examples in table 1.2, “Salt Bombs at Grocery Stores”)
simply can’t fit into a healthy diet.

In contrast to individual servings of packaged foods, countless meals
eaten outside the home are loaded with salt. That’s an increasingly
important problem because we are increasingly reliant on restaurant
meals. In the late 1970s, away-from-home meals and snacks—from
restaurants, cafeterias, food trucks, and vending machines—accounted
for 18 percent of Americans’ calories.40 In the early 2010s, that figure
almost doubled to 34 percent. USDA found that foods served at table-
service restaurants had 35 percent more sodium per 1,000 calories than
foods prepared at home.41 Fast foods had “only” 22 percent more
sodium than home-prepared meals.

But those are averages. Many restaurant meals are huge and contain
a whole day’s worth of sodium, with some meals providing two or
occasionally even three times as much sodium as a person should
consume in an entire day. (The calorie, saturated fat, and sugar
contents are equally startling.) In the 1990s, my organization, the
Center for Science in the Public Interest (CSPI), conducted widely



publicized analyses of the nutrient content of popular foods served at
table-service restaurants, ranging from Chinese and Italian to seafood
and steak houses.42 We dubbed Fettuccine Alfredo a “heart attack on a
plate” and shocked people when we publicized the calorie, fat, and
sodium content of movie-theater popcorn (sales of which immediately
plummeted). While the fat or saturated fat content varied widely from
one type of restaurant to another, the meals were uniformly high in
sodium and calories. We found, for instance, that an order of Beef with
Broccoli at a Chinese restaurant had 3,150 mg of sodium and a Fried
Seafood Combo with tartar sauce, fries, coleslaw, and buttered biscuits
at a seafood restaurant had 4,390 mg. Those amounts are way over the
recommended daily target of 2,300 mg and, if anything, may have
become even saltier since then.43

Table 1.2
Salt bombs at grocery stores

Company Food
Sodium

content per
serving (mg)

Days’
worth of
sodium*

Campbell Chicken Noodle Soup,
condensed (whole can) 2,120 1

Kohinoor
Foods

Mughlai Kofta Curry with
Peas Pulao 2,120 1

ConAgra
Brands

Banquet Mega Bowls
Buffalo-Style Chicken
Mac ’N Cheese

2,100 1

The
Original
Soupman

Crab & Corn Chowder
(whole box, 17 oz.) 2,080 1

Pinnacle
Foods

Hungry-Man Selects
Mesquite Classic Fried
Chicken (16 oz.)

2,060 1



Company Food
Sodium

content per
serving (mg)

Days’
worth of
sodium*

La Choy Chicken Chow Mein (½
can) 2,055 1

Maruchan
Ramen Noodle Soup Soy
Sauce Flavor (whole
package)

1,760 ¾

Walmart Great Value Meatlovers
Calzone 1,600 ⅔

Hormel Dinty Moore Beef Stew
(XL) (12.5 oz.) 1,570 ⅔

Campbell
Chili with Beans Chunky
Soup (15¼ oz.
microwaveable bowl)

1,540 ⅔

Bob
Evans Sausage & Potatoes Bowl 1,470 ⅔

Campbell
Slow Kettle Style Creamy
Broccoli Cheddar Bisque
(15.5 oz.)

1,420 ⅗

Tabasco Bloody Mary Mix (8 oz.) 1,380 ⅗

Tyson
Fully Cooked Chicken
Pomodoro Dinner Kit (½
package)

1,350 ⅗

Libby’s Spaghetti & Meatballs
(14.5 oz.) 1,280 ½



Company Food
Sodium

content per
serving (mg)

Days’
worth of
sodium*

Hormel Macaroni and Cheese
Pasta (10 oz.) 1,250 ½

*Based on the recommended limit of 2,300 mg per day; serving sizes not all labeled servings.

Today, by restaurants’ own admission, many meals have far more
than 2,300 mg of sodium (see table 1.3, “Salt Bombs at Restaurants”).
Because of their larger portion sizes and additional components
(salads, bread, etc.), meals at table-service restaurants generally have
more salt than those at fast-food restaurants. According to company
websites, IHOP’s Bacon Temptation Omelette with a side of three
Buttermilk Pancakes has 3,790 mg of sodium, two-thirds more than
someone should consume in an entire day. Applebee’s three-course
dinner of Chipotle Lime Chicken Quesadilla appetizer, House Salad
with Mexi-Ranch Dressing, and the Fiesta Lime Chicken entrée
delivers a whopping 7,150 mg of sodium. Chili’s gigantic Ultimate
Smokehouse Combo, with its three meats and side dishes, may contain
as much as an astonishing 8,050 mg!44 Those last two meals provide
three days’ worth of sodium. With meals like that on restaurant menus,
it is no surprise that the New York City health department found that
the average meal ordered by diners at IHOP and TGI Fridays had more
than 2,800 mg and more than 3,400 mg, respectively.45

Restaurants try to explain away those huge amounts of sodium by
claiming that people treat eating out as an occasional indulgence and
put their health concerns aside. Or they say that the lower-sodium (and
lower-calorie) meals also on the menu provide a choice for people who
want to avoid the heart attack that many of their other meals might
cause. Justifications aside, restaurants need to do a better job of
lowering the calorie and sodium content of what they sell to a nation of
people who have overweight, obesity, or hypertension.

While almost everyone is consuming too much sodium, a recent
national survey found that only about half of all consumers try to limit
sodium.46 Another survey found that only 29 percent of people were
trying to limit sodium, though 38 percent were trying to limit sugar and
44 percent were trying to avoid artificial sweeteners (which pose a
small health risk).47 Still, the percentages of people concerned about
salt and trying to reduce their intake are twice as large as in the 1990s.48



If we wanted to consume less salt, it would be helpful to know
which foods contribute the most sodium. According to the CDC, 71
percent of all the sodium we consume is added to food by
manufacturers and restaurants, not by consumers using a saltshaker
(see figure 1.3).49 About 14 percent of our sodium intake is unavoidable
because it occurs naturally in everything from spinach to meat; 6
percent comes from salt (and soy sauce, baking powder, MSG, and
other ingredients) used when we cook; and just 5 percent comes from
what we add at the table. Tap water, drugs, and other sources provide
the rest. In other words, except for people who use them with abandon,
saltshakers are not a big part of the problem—yet nearly half of all
adults believe that table salt is the biggest source of sodium.50

Table 1.3
Salt bombs at restaurants

Company Food
Sodium
content

(mg)

Days’
worth

of
sodium*

Chili’s

Ultimate Smokehouse Combo
(with Cheesy Bacon BBQ
Chicken, Honey Chipotle
Crispers w/Ranch, and Dry Rub
Ribs)

8,050
mg 3½

Jimmy
John’s

Gargantuan on French bread
(16-inch) 7,830 3½

AMC
(movie
theaters)

Bavarian Legend Soft Pretzel 7,600 3⅓

Applebee’s

Chipotle Lime Chicken
Quesadilla, House Salad with
Mexi-Ranch Dressing, Fiesta
Lime Chicken

7,150 3



Company Food
Sodium
content

(mg)

Days’
worth

of
sodium*

Outback
Steakhouse

Baked Potato Soup (bowl),
Blue Cheese Side Salad with
dressing, Grilled Pork Chop

6,990 3

Red
Lobster Admiral’s Feast 5,000 2⅓

Jersey
Mike’s
Subs

Chipotle Chicken Cheese Steak
(giant), Fries (5 oz.) 4,950 2

Chili’s Honey-Chipotle Crispers &
Waffles 4,730 2

Uno
Pizzeria &
Grill

Deep Dish Buffalo Chicken
Mac & Cheese 4,310 1¾

Jason’s
Deli

Roasted Turkey Breast
Muffaletta (½) 4,240 1¾

Shake
Shack

Double SmokeShack
(cheeseburger), Fries, Black &
White Shake

4,230 1¾

P. F.
Chang’s Long Life Noodles and Prawns 4,120 1¾

Denny’s The Grand Slamwich with
bacon, Bacon Cheddar Tots 3,920 1¾



Company Food
Sodium
content

(mg)

Days’
worth

of
sodium*

Chick-fil-A
Spicy Chicken Sandwich,
Waffle Potato Fries (medium),
Chicken Soup (large)

3,820 1⅔

IHOP Bacon Temptation Omelette
with three Buttermilk Pancakes 3,790 1⅔

The
Cheesecake
Factory

Breakfast Burrito 3,640 1⅔

Sbarro Chicken Vesuvio with
Spaghetti, Breadstick 3,130 1⅓

KFC Popcorn (chicken) Nuggets
(large) 1,890 ⅘

*Based on the recommended limit of 2,300 mg per day. Data obtained from restaurants’
websites.

Figure 1.3

Most sodium comes from processed and restaurant foods. Source: Illustration by J. Bach,
CSPI, based on L. J. Harnack, M. E. Cogswell, J. M. Shikany et al., “Sources of Sodium in US

Adults from 3 Geographic Regions,” Circulation 135 (2017): 1775–1783.



The sodium content of most natural foods is quite low. One estimate
has put the average sodium content of natural foods from plants at only
14 mg per 3.5 ounces (100g), and foods from animals at 59 mg per 3.5
ounces. But processing typically sends those numbers soaring. For
instance, a 3.5-ounce boiled potato has 4 mg of sodium (adding a
tablespoon of margarine might bring that up to 75 mg),51 while a 1-
ounce serving of Lay’s Classic Potato Chips has 170 mg. Four ounces
of natural chicken has about 87 mg of sodium. In contrast, a
Washington, DC, supermarket was selling a roaster chicken plumped
up with so much water, salt, and sodium phosphate that it had 610 mg
of sodium in a 4-ounce (raw) portion.52 Even worse, a 3.5-ounce KFC
Original Recipe Thigh has 910 mg.53

Tap water is usually not a concern with regard to sodium. In
Chicago, New York, and most other cities, water has less than 20 mg
per liter (a bit more than four 8-ounce glasses). The EPA considers
levels between 30 and 60 mg per liter best for taste. But in some cities,
especially in the southwestern United States, tap water can supply a
fair amount of sodium. The water in El Paso, Texas, for instance, has
about 35 mg of sodium per 8-ounce glass.54 So the five cups of water
someone drinks in a day has as much as an ounce of potato chips.
(People can ask their city water provider for sodium information.)

Well water, too, may contain excessive sodium. The University of
Maryland Extension recommends that people on a sodium-restricted
diet get their well water tested.55 The extension service has an online
calculator for estimating how much sodium well water might
contribute to a diet.

Water softeners can add to the problem. They exchange the minerals
that make water hard (calcium, magnesium, and iron) for sodium. The
result is a decrease in hardness but an increase in sodium; the harder
the water, the more sodium is added. Healthier water softeners
exchange the hardness minerals for potassium.

Most drugs and dietary supplements have little or no sodium. An
exception is over-the-counter drugs for heartburn or acid indigestion.
Alka-Seltzer has about 535 mg of sodium per tablet, averaging the
Original and Extra Strength versions. Taking the recommended limit of
seven tablets a day for people 12 to 59 years old would provide a
whopping 3,750 mg—far more than the daily sodium
recommendation.56 (The label advises older adults not to take more
than three tablets a day, or 1,630 mg.)

Another way to slice the data on where we get our sodium is to see
which individual foods provide the largest amount of sodium. In
reality, consumers have no idea where their sodium is coming from.



An industry survey asked consumers to name the three biggest sources
of sodium in their diet. About half of consumers named snacks like
chips and crackers (52 percent), while about one-third named luncheon
meats and hot dogs (36 percent) and canned soup (32 percent). Only 24
percent of people rated pizza as one of their three biggest sources of
sodium, and only 7 percent thought that bread was one of their biggest
sources.57

In fact, the No. 1 source of sodium in the average diet is bread and
rolls (see table 1.4). It’s not that bread itself is so high in sodium, but
rather that we tend to eat a lot of it. Only 6.2 percent of sodium comes
from bread and rolls, though the percentage would be much higher if
the bread in sandwiches and the crust of pizza were included in that
figure. That is half again more than the sodium from soups and snack
foods. The second-biggest source of sodium is pizza, which provides
5.9 percent of the average person’s intake. Salt and other sodium-
containing additives are integral ingredients in the crust, sauce, cheese,
pepperoni, olives, bacon, and other toppings.

Table 1.4
Top 10 sources of sodium

Food Percent of sodium
intake

1. Bread, Rolls, Bagels 6.2

2. Pizza 5.9

3. Sandwiches (burgers, hot dogs,
egg/breakfast, chicken, etc.) 5.7

4. Cold Cuts, Cured Meats 5.4

5. Soups 3.8

6. Burritos, Tacos 3.8



Food Percent of sodium
intake

7. Savory Snacks (chips, popcorn, pretzels,
etc.) 3.7

8. Chicken (whole pieces) 3.7

9. Cheese 3.5

10. Eggs and Omelets 2.6

Source: Z. S. Quader, L. Zhao, C. Gillespie, et al., “Sodium Intake among Persons Aged ≥2
Years—United States, 2013–2014,” Morbidity and Mortality Weekly Report 66 (2017): 324–
328. https://www.cdc.gov/mmwr/volumes/66/wr/pdfs/mm6612a3.pdf.

Still, those Top 10 categories account for only 44 percent of the
sodium we eat. The rest is split among scores of other foods.

Bonnie Liebman, the nutrition director and my long-time colleague
at CSPI, warns that at fast-food restaurants “the fries, which people
typically identify as salty, aren’t the problem; it’s the large amounts of
salt hidden in the burgers, the nuggets, the McMuffins, the chicken and
fish sandwiches, the biscuits, and more.”58 The same can be said for
packaged foods. Yes, some soups and snacks may be pretty salty, but
they don’t make up a large part of the average diet. The problem,
Liebman says, is that there’s a lot of salt in a lot of foods, and many of
them don’t even taste salty.

Eating less of any one or two foods probably would not have a great
impact on a person’s total sodium intake. In contrast, average
Americans get fully half of their added sugars from soft drinks and
other sugar-sweetened beverages, so just cutting out sugar drinks
would likely make a big difference in their sugar consumption.59

If we are going to reduce sodium intake, the way to start is by eating
more natural foods and less processed and restaurant foods. But,
inevitably and realistically, almost all of us are going to continue
buying some processed foods (including bread), and we’re not going to
stop eating out. That means that we need the food industry to help us
by manufacturing and marketing foods with far less added salt. In
chapter 9, I explain what some companies have been doing. But first,
we need to dig deep into the evidence for and against consuming less

https://www.cdc.gov/mmwr/volumes/66/wr/pdfs/mm6612a3.pdf


sodium. In the next two chapters I describe a great deal of scientific
research, so let’s get ready to meet some experts and discover what
they have learned from it.



2

The Case for Eating Less Salt

Population-wide reductions in sodium intake could prevent more than
100,000 deaths annually.

—Institute of Medicine, 20101

The stakes could not be greater.

Every year almost 800,000 people in the United States
suffer a heart attack, and 365,000 die as a result of coronary
heart disease.2 Heart attacks typically occur when a blood clot
blocks one of the arteries that supply blood to the heart
muscle. The lack of blood can kill muscle cells quickly, so it is
critical to get to the hospital as quickly as possible after
experiencing symptoms suggestive of a heart attack.

I recall well a beautiful July day at the Delaware shore when
my wife felt unusual discomfort in her chest while riding a
bike. We quickly rode back to a friend’s home and read some
articles that described what heart attacks might feel like to
women. Then, resisting the lure of the beach, we rushed to the
hospital. Tests showed that Donna had suffered a mild heart
attack, doctors installed two stents, and she has been fine ever
since. If we had delayed, the outcome might have been very
different.

A stroke is like a heart attack of the brain, but the stakes can
be higher. The heart is just a dumb muscle—whereas the brain
controls virtually every aspect of our life. Every year about
800,000 Americans suffer a stroke; 140,000 of them die as a
result, while many of the rest suffer long-term debilitating
effects.3

A stroke occurs because either an artery bursts
(hemorrhagic stroke) or, in 87 percent of cases, gets clogged
by a blood clot (ischemic stroke).4 When the blood supply is
interrupted, brain cells start dying within minutes. Where in
the brain a stroke occurs (and how severe it is) determines
what the symptoms are. Symptoms vary greatly, but strokes
may totally alter a person’s (and family’s) life. Victims can



experience loss of balance, difficulty talking or breathing,
incontinence, emotional changes, impaired thinking, memory
loss, blurred vision, partial paralysis, inability to eat or get
dressed, and numerous other problems.

Read how Jill Bolte Taylor, a brain scientist, explained in a
TED talk what it feels like to have a stroke—based on her own
experience when she was just 37:

I woke up to a pounding pain behind my left
eye. . . . In the course of four hours, I watched
my brain completely deteriorate in its ability to
process all information. On the morning of the
hemorrhage, I could not walk, talk, read, write,
or recall any of my life.5

It turned out that the cause of Taylor’s stroke was a clot the
size of a golf ball.

A ministroke, or transient ischemic attack (TIA) may sound
less ominous, but the future consequences can be deadly.
While a TIA only temporarily interrupts the blood flow and
does not cause permanent damage, it signals a greater chance
of having a major stroke: one out of three people suffering a
ministroke go on to have major one within a year.6

Fortunately, medical advances and healthier lifestyles have
led to a remarkable 75 percent reduction in the incidence of
stroke deaths since 1968 despite the soaring rate of obesity, a
major risk factor; between 2013 and 2015, however, stroke
incidence inexplicably ticked up.7 Perhaps the influence of
obesity is finally making the impact that some researchers
have been predicting for years.

Early Research on Salt and Blood Pressure
More than a hundred years ago, two French researchers—
based on their study of a handful of patients—were among the
first to contend that high salt intake was a major cause of
hypertension, though they blamed the chloride half of sodium



chloride, not the sodium.8 The Journal of the American
Medical Association acknowledged that research, but opined,
notwithstanding the meager amount of evidence at the time:

We can not dispense with the use of salt. . . . Its
usefulness to the average individual in health
and to the population generally can not be
questioned. It would be an interesting
calculation how much the world’s progress is
due to salt and how our present civilization
could really exist without this important food
preservative.9

(Note that JAMA conflates using less salt with eliminating it
entirely.)

Though the French research was greeted with skepticism,
around 1920 Frederick M. Allen and James W. Sherrill at the
Psychiatric Institute in Morristown, New Jersey, tested salt-
restricted diets anew. Those diets, made as palatable as
possible, contained as little as 200 mg of sodium per day, far
less than the 3,400 mg in today’s average American diet.10

Allen and Sherrill confirmed that patients with hypertension
could tolerate those extremely low-sodium diets even over
several years. The diets lowered blood pressure in 70 percent
of the patients, including to normal levels in one out of five.
Box 2.1 provides recent numbers on sodium, blood pressure,
and cardiovascular disease, which includes hypertension,
coronary heart disease, heart failure, stroke, and other
disorders.11

The concept of using a low-sodium diet to treat
hypertension—which was called “malignant hypertension”
because it was as deadly as the most untreatable cancers—did
not really capture the attention of doctors or the public until
1939.12 That’s when Walter Kempner, a German physician and
refugee working at Duke University, started testing a diet
containing nothing but rice, fruit (or juice), and sugar plus
some vitamins and iron to treat potentially fatal kidney disease
and hypertension. The diet was extremely low in sodium, fat,



and protein—as well as in taste and variety. Those were the
days before antihypertensive medicines, and the Kempner
Rice Diet, as it became known, was virtually the only
treatment for hypertension. It simultaneously reduced heart
size, cleared up damage to the retina, and improved
electrocardiograms. The New England Journal of Medicine
editorialized that “Kempner’s own therapeutic results are little
short of miraculous.”13 Sixty-five years later, a review in the
Journal of Electrocardiology concluded that the diet was
effective “simply beyond belief.”14

Unfortunately, not all physicians embraced Kempner’s
dietary treatment. When Kempner spoke at a 1946 meeting of
cardiologists at the New York Academy of Medicine, some
doctors doubted his findings and even accused him of
exaggerating and falsifying his findings.15 Another problem
was that not all of his patients enjoyed dining on the boring,
austere diet. The Rice Diet was so restricted and unpalatable
that Kempner—whose personal predilection for questionable
behavior-modification methods might have distracted from his
scientific achievements—actually beat some of his patients to
get them to stick with it. (Kempner said in a court deposition,
“I have whipped people in order to help them and because they
say they want to be whipped.”)16 To increase compliance,
Kempner allowed a more varied diet as his patients’ blood
pressure declined.

Box 2.1
Sodium, hypertension, and cardiovascular disease by

the numbers

• Among adults, 54% of African Americans have
hypertension (blood pressure over 130/80)
compared to 46% of non-Hispanic whites,
39% of non-Hispanic Asians, and 36% of
Hispanics. Those percentages account for 108
million people. Millions more have pre-
hypertension.



• 80 to 90 percent of adults will develop
hypertension over their lifetime.

• Hypertension is responsible for over $131
billion in annual healthcare costs.

• Together, coronary heart disease and stroke kill
about 500,000 people annually (more than one
in six deaths).

• High blood pressure is a primary or
contributing cause of 472,000 deaths per year,
about 1 out of 6 deaths.

• About 7 of every 10 people suffering a first
heart attack have high blood pressure. About 8
of every 10 people suffering their first stroke
have high blood pressure. About 7 of every 10
people with chronic heart failure have high
blood pressure.

• The average adult should consume no more
than 2,300 mg of sodium per day; people with
prehypertension and hypertension should aim
for no more than 1,500 mg per day.

• Average sodium intake of sodium for everyone
2 and older is 3,400 mg per day,* or about 50
percent more than the recommended 2,300
mg. About 71 percent of the sodium comes
from salt (and other additives) added to foods
by manufacturers and restaurants.

• 3,400 mg of sodium is equivalent to about 1½
teaspoonfuls of salt. One teaspoon of salt has
2,325 mg of sodium.

• For children, the recommended sodium limits
are 1,200 mg for ages 1 to 3; 1,500 mg for
ages 4 to 8; 1,800 mg per day for ages 9 to 13;
and 2,300 (same as adults) for ages 14 to 18.
However, children 6 to 10 years old actually
consume 2,900 mg of sodium per day; teens
14 to 18 consume 3,700 mg per day.

• Worldwide, reducing sodium intakes to an
average of 2,000 mg per day could prevent
about 2.5 million deaths per year, mostly
among older adults.



*As I discussed in chapter 1, after appropriate adjustments, actual sodium intake is
closer to 4,000 mg per day. See note 11 for box 2.1 sources.

The Rice Diet, or more palatable versions of it, reduced
blood pressure by a remarkable 25 percent or so in about half
the patients.17 Adding salt to that diet, as researchers at
Columbia University’s College of Physicians and Surgeons
discovered, generally negated its effect, confirming that salt
was the culprit. But as one physician said, and Kempner
acknowledged, the diet “imposes such hardship upon the
patient and so much difficulty in control as to make it virtually
impracticable for general use.”18 By the late 1950s and 1960s,
however, the availability of antihypertensive drugs relieved the
need for the Rice Diet.

Animal research in the early 1950s shed more light on the
effect of sodium and potassium on hypertension. With humor
in medical journals being rarer than a two-headed giraffe in the
wild or a zoo, it was amusing to read an article written by two
hypertension experts, George R. Meneely and Con O. T. Ball
of the Vanderbilt University School of Medicine:

For reasons probably not even known to
himself, one of us developed at that time a
curiosity about the long-term effect of added
sodium chloride in the diet. . . . We had in mind
the possibility that excess salt might manifest
itself as a source of degenerative disease, nature
unspecified. Our minds were open, even
perhaps blank.19

Those researchers put large numbers of laboratory rats on
“diets” that contained sodium chloride in levels ranging from
toxically low to toxically high, with or without potassium
chloride. They found, now unsurprisingly, that higher-sodium
diets raised the rodents’ blood pressure. Potassium negated
some of the effect of the sodium. Their important findings
helped pave the way for similar research in humans.



Animal research also shed light on why some people are
more susceptible to developing high blood pressure than
others. In the 1970s, Lewis K. Dahl and Martha Heine, at the
Brookhaven National Laboratory in Upton, New York,
transplanted kidneys from rats that did not develop high blood
pressure into rats that did.20 The result? The previously
sensitive rats did not develop high blood pressure. Likewise,
when the kidneys from susceptible rats were transplanted into
resistant rats, those rats did develop high blood pressure.
Clearly, assuming that the kidneys in rats and humans behaved
similarly, our genes could have a dramatic effect on our
chance of developing hypertension.

Animal research like Dahl and Heine’s, which used highly
inbred laboratory rats, led many researchers to think that
people were either sensitive to or resistant to salt’s effects on
blood pressure. In fact, though, unlike those specially bred
rats, people display wide variation in sensitivity.21 Some people
—such as African Americans, those with hypertension, and
elders—are especially sensitive. And some lucky people go
through life with normal or even low blood pressure, with a
high-sodium diet and other factors posing little problem. Most
other people have intermediate sensitivities. In one striking
example, in the prefecture of Akita in northern Japan, several
decades ago average sodium consumption was a sky-high
10,000 mg per day.22 Thirty-nine percent of people (average
age 45) were hypertensive—but the majority was not.
Researchers are currently trying to understand the genetic
determinants of salt sensitivity in order to identify people at
high risk of hypertension and strongly encourage them to
lower their sodium intake as soon as possible.23

Humans are much more closely related to apes than rats,
which suggested studying the effect of salt on blood pressure
in chimpanzees. In one failed experiment in the United States,
the chimps involved were accustomed to consuming high-
sodium biscuits providing 2,400 to 4,800 mg of sodium per
day. When researchers tried giving the chimps low-sodium
replacements, the animals refused to eat the biscuits and lost
weight. The chimps ultimately won the battle and resumed
enjoying their customary high-sodium diet.24



The researchers went back to the drawing board and found a
colony of chimpanzees eating a natural, low-sodium diet at a
research center in Gabon.25 They gradually increased the
sodium content (up to 6,000 mg per day) in the animals’ diet
for 20 months. As expected, the animals’ average blood
pressure soared. As earlier studies had shown for humans and
rats, some chimpanzees experienced large increases in blood
pressure, some had smaller or even no increase, but on average
their blood pressure rose steadily and dramatically. When the
chimps were returned to their original low-sodium diet, their
blood pressure gradually decreased to the original level.

Small, but interesting, studies on hunter-gatherer tribes
added to the case that a high sodium intake boosts blood
pressure and the risk of cardiovascular disease. Many
thousands of years ago most humans consumed very little
sodium, and that was the case for our primate and earlier
ancestors going back millions of years. Today, most humans
consume a high-sodium diet. But a few communities, such as
the Yanomami Indians I mentioned in chapter 1, have barely
been touched by our style of civilization and still consume
ultra-low-sodium diets. The Yanomami consume less than
one-tenth as much sodium as Americans.26

Strikingly, the Yanomami have much lower blood pressure,
averaging only around 95/63 mm Hg, than young and middle-
aged Americans, who average over 120 mm Hg systolic.27 (See
box 2.2 for more about blood pressure: how our bodies react
when our sodium intake changes, how our blood pressure
responds, and how blood pressure is measured and
monitored.)28 Equally striking, unlike in most Americans, the
tribe members’ blood pressure does not rise with age. That
phenomenon has also been observed in other isolated
indigenous populations from South Pacific islands to the
Kalahari bush in southern Africa.29 In one such community in
New Guinea, sodium consumption was about 400 mg per day.
Judging from blood pressure measurements and
electrocardiograms, “only 3 per cent of males over the age of
40 . . . were hypertensive in contrast to 20 per cent of middle-
aged American men. . . . Heart disease was rare if not
absent.”30 That doesn’t mean salt was the only factor—more



physical activity and dietary fiber, little obesity, less animal
fat, and other lifestyle differences also were at play. But
judging from the medical evidence—and the fact that those
populations are not tempted by nearby McDonald’s and IHOP
restaurants or canned soups and bags of chips—the lack of salt
likely was a significant factor.

Also consider the Tsimane tribe in the Bolivian Amazon. It
was more acculturated than the Yanomami and probably
consumed more sodium.31 Nevertheless, their blood pressure
rose much less with age compared to people in industrialized
countries. Moreover, the prevalence of hypertension in people
over 70 was only 8 percent in men and 27 percent in women
compared to about 70 percent or more among older
Americans.32

One basic question is whether hunter-gatherers are simply
genetically resistant to the effects of salt on blood pressure.
We can glean answers from instances in which they consume
more salt or move to urban areas rife with processed foods,
motor vehicles, cigarettes, and other accoutrements of modern
life. In some cases, such as Easter Islanders who moved to
South America and rural Zulus who migrated to African cities,
the migrants had more opportunities to consume processed
foods. Their blood pressure rose.33

Box 2.2
What high blood pressure is and does

Over millions of years, our prehistoric animal and
human ancestors evolved in areas away from the sea and
other sources of salt. Because a bit of sodium is so
essential to life, prehistoric animals developed powerful
physiological processes, not only to retain sodium that
might otherwise be lost in urine and sweat, but also to
develop a strong appetite for salt that would provide the
urge to seek it out. Those animals (including humans)
were thus able to thrive on diets that contained precious
little sodium, as well as an abundance of potassium.



But what happens when diets change and people
consume far more sodium and far less potassium than
the body was designed for? The result for all too many
people is elevated blood pressure. But, thanks to genetic
variations, individuals may be more or less susceptible
to the ill effects of excessive salt in their diets (and other
lifestyle characteristics).

The body’s organs, with kidneys playing a key role,
are part of a complex system (including hormones,
nerves, and blood vessels) that works to maintain
healthy levels of sodium and other nutrients in blood,
and healthy blood pressure. But eating too much salt
increases the amount of sodium in the bloodstream and
may wreck that delicate balance. The increased sodium
tends to increase blood volume, thicken and stiffen
blood vessels, and boost blood pressure. The stiffer
blood vessels force the heart to work harder to circulate
blood, and that can lead to an enlarged heart and heart
failure. They also are more susceptible to rupturing,
which, if in the brain, can lead to a stroke, and to
clogging, which can lead to a stroke or heart attack. The
kidneys need to excrete the extra water and sodium, but
high blood pressure not only interferes with that process
but also can lead to kidney failure, heart attacks, and
strokes. Aging worsens the problem because excreting
unnaturally large amounts of sodium for many years
impairs the kidney’s ability to excrete sodium.

Fortunately, in contrast to sodium, potassium helps
relax blood vessels and reduce blood pressure.
Unfortunately, thanks to the ubiquity of processed
foods, almost everyone consumes less potassium than
they should and far less than what Paleolithic humans
likely consumed. Potassium is one important reason
why we should be eating plenty of fruits and vegetables,
which have 5, 10, or even 100 times more potassium
than sodium.

The “pressure” in blood pressure refers to the force of
blood pushing against the walls of the arteries. That
pressure, measured using a blood pressure cuff or digital



device, is denoted by two numbers, such as 140/95 mm
Hg (“140 over 95”). The “mm Hg” refers to how many
millimeters (“mm”) high a column of mercury (“Hg”)
rose in an old-fashioned sphygmomanometer, the device
long used to measure blood pressure. The higher
number is the systolic pressure, the pressure when the
heart has just pumped blood to the rest of the body.
(Systolic is derived from the Greek word for contract.)
The lower number is the diastolic blood pressure, the
pressure when the heart is resting between beats.
(Diastolic comes from the Greek word for expand.)

Blood pressure (BP) is considered to be normal when
the systolic pressure is under 120 mm Hg and the
diastolic pressure is under 80 mm Hg. But as Japanese
researchers observed, “When compared with the BP of
wild animals or of primitive man, BP levels considered
to be ‘normal’ in civilized countries may actually be
hypertensive, with high salt intake making a great
contribution.” Figure 2.1 describes what different blood
pressure categories mean.

President Franklin Delano Roosevelt long had a blood
pressure problem. In the first years of his presidency,
between 1933 and 1938, his blood pressure climbed
gradually to 175/90. That blood pressure would be
considered high-risk today. By the end of 1944 it was
about 225/125—a “crisis” level. On April 12, 1945, the
day he had a massive fatal cerebral hemorrhage, it was
thought to be 350/195. Roosevelt was only 63 years old
when he died. Sadly, few physicians knew at the time,
long before effective blood pressure–lowering
medications became available, that a low-sodium diet
could effectively treat hypertension. Had the president
switched to such a diet a year or two before his fatal
stroke, he might well have lived long after World War II
ended, changing the course of history.

A trio of hypertension experts, led by Stephen Havas
of the University of Maryland School of Medicine, has
expressed the consensus view today: “The relationship
between blood pressure level and risk of developing



cardiovascular disease is strong, continuous, graded,
consistent, independent, and etiologically significant.
The risks of heart attack, congestive heart failure,
stroke, and end-stage renal disease increase
progressively as blood pressure rises above optimal
levels.”

That means a person need not have sky-high blood
pressure before beginning to worry—and making
lifestyle changes. As medical research advanced,
scientists discovered that health risks occurred at lower
and lower blood pressures than previously thought. In
the 1970s, the threshold for hypertension was 160/95.
By 1990, the definition was reduced to 140/90. And
then in 2017 the threshold for stage 1 hypertension was
lowered again to 130 mm Hg systolic or 80 mm Hg
diastolic blood pressure. That lower threshold for
concern meant that the percentage of adults who are
considered to have high blood pressure jumped from 32
percent to 46 percent. It also meant that many more
people would probably be prescribed medications.

African Americans suffer comparatively high rates of
high blood pressure, or hypertension. Moreover, rises in
blood pressure strike blacks earlier, hypertension is
often more severe, and some medications are less
effective. According to the American Heart Association,
African Americans may carry a gene that makes them
more salt sensitive, increasing the risk of high blood
pressure. Besides genes, the average African American
lives with more poverty, less healthcare, and poorer
diets (though blacks consume slightly less sodium than
whites), exacerbating the problem.

While obesity, alcohol, and other factors boost blood
pressure, lowering sodium in foods is a factor
particularly amenable to public health action.
Consuming 1,000 mg less sodium should lower systolic
blood pressure by about 5 mm Hg in people with
hypertension and about 2 mm Hg in people with normal
blood pressure. That’s roughly the same benefit one



might get from losing 11 pounds or consuming a diet
rich in potassium.

Figure 2.1

Blood pressure categories. Source: Reprinted with permission
(https://www.heart.org/-/media/files/health-topics/high-blood-pressure/hbp-

rainbow-chart-english-pdf-ucm_499220.pdf). © American Heart Association.

Scientists also have compared communities that had access
to salt or used saltwater in cooking to nearly identical
communities that did not.34 One study focused on two rural
communities in Nigeria that had similar diets and lifestyles.
But the community that had access to salt from a salt lake had
a higher sodium intake and higher blood pressure than the
other.

Another study examined six isolated tribes with similar
lifestyles in the Solomon Islands, a thousand miles northeast
of Australia. In five of those tribes sodium consumption was
under 700 mg per day, one-fifth what Americans ingest.
People in those tribes were healthy overall and had “an almost
total lack of coronary heart disease.”35 The one exception was a
tribe that cooked vegetables in seawater. They had higher
blood pressure than the other groups. Such studies provide
strong evidence that the tribes’ health status is due more to the
scarcity of salt than to genetics.

https://www.heart.org/-/media/files/health-topics/high-blood-pressure/hbp-rainbow-chart-english-pdf-ucm_499220.pdf


Of course, all of that ethnographic research does not prove
that salt causes high blood pressure and heart disease, but the
findings are certainly consistent with that hypothesis.

As those early clinical, animal, and ethnographic studies
fostered concerns about the healthfulness of salty diets, more
and more scientists and public health officials began calling
for lower-salt foods. That spurred a counteroffensive from a
few scientists and food industry officials who called for more
evidence that lowering salt would be safe before any public
health advice was issued or any regulatory actions taken.
Public health action was delayed while a wide variety of
increasingly sophisticated studies have been conducted to
investigate the benefits and safety of lowering sodium
consumption.

Key Research Supporting Lower-Sodium Diets
Controlled, human studies were one type of research needed to
establish the relationship between sodium and blood pressure.
Scores of studies have now been conducted in which blood
pressure was monitored in people who were given different
amounts of sodium for several weeks or months.

One of the early, well-designed experiments was done in
England in 1989 with 20 patients who had mild high blood
pressure.36 Graham A. MacGregor, a hypertension expert
(more about him later), and his colleagues then at the St.
George’s Hospital Medical School in London trained their
patients how to eat a diet very low in sodium; to help achieve
those low intakes, the researchers gave the patients salt-free
bread, margarine, and certain other foods. After one month on
the diet, the participants entered a new three-part phase during
which researchers gave them pills to bring their sodium
intakes to 1,150, 2,300, or 4,600 mg per day. Then, after one
month at a particular intake level, the participants were
switched to one of the other two levels; and after another
month they were switched to the third level.

The initial results of the London study showed that going
from a low-sodium intake to a mid-sodium intake boosted



blood pressure by 5 percent. The high-sodium intake boosted
their blood pressure another 5 percent. After one year, most of
the participants pretty much stuck to the low-sodium diet,
averaging 1,240 mg daily, and continued to have the same
reduced blood pressure. The researchers said that patients
found that “after 3–4 weeks of the diet, high-salt foods taste
unpleasant and for many patients become unpalatable.” Blood
pressure in 16 of the 20 patients was low enough for them to
stop taking antihypertension drugs, though more recent,
stricter guidelines would recommend that some of them take
drugs on top of the low-sodium diet.

The DASH–Sodium Intervention Diet
The best and most influential of all the clinical studies on salt
and blood pressure is the DASH–sodium intervention trial,
which was conducted by researchers at Harvard Medical
School, Johns Hopkins, and other institutions.37 DASH (short
for Dietary Approaches to Stop Hypertension) was a
randomized placebo-controlled trial (RCT), the “gold
standard” of biomedical research. Such studies can determine
cause-and-effect relationships, whereas most other research,
such as observational studies that follow large groups of
people over many years, can only identify associations.

DASH’s primary developer was Frank M. Sacks, now a
professor of cardiac disease prevention at the Harvard T.H.
Chan School of Public Health. It grew out of two studies he
conducted in the early 1970s, before entering and during
medical school, on blood pressure and cholesterol levels in
young adherents to a macrobiotic, largely vegan diet (a diet
that Sacks himself then ate). Both studies found the
vegetarians to be in far better health than the control groups of
typical Americans. For instance, the vegetarians’ average
blood pressure of just 106/60 mm Hg was much lower than in
most young people in the United States.38 Sacks said, “That
gave me the dietary-patterns concept that I used a couple
decades later to design the DASH diet and study.” Having
confirmed the benefits of eating a healthy, mostly vegetarian
diet, he led the DASH–sodium trial, in which healthy and



ordinary non-vegetarian diets were tested at three levels of
sodium.39

A key strength of the DASH–sodium trial is that the
researchers provided the 412 participants—who had either
slightly elevated blood pressure or hypertension—all of their
meals and snacks. People were randomly assigned to eat either
a control diet similar to what the average American eats or the
DASH diet, which is higher in potassium-rich fruit and
vegetables, calcium-rich, low-fat dairy products, fiber-rich
whole grains, fish, lean poultry, and nuts. Versions of those
two diets were prepared with low, medium, or high (typical of
the American diet) levels of sodium: 1,500 mg, 2,500 mg, and
3,300 mg for people eating a 2,100-calorie diet. Sodium was
increased or decreased proportionately for people who ate
more or fewer calories. Participants ate their specified meals
with each sodium level for 30 days, long enough for their
blood pressure to largely adjust to the diets. The researchers
measured the participants’ sodium intakes using the most
accurate method available—24-hour urinary excretion—and
their blood pressure.

Figure 2.2 summarizes the exciting DASH–sodium results.
The broken vertical arrows show that when people switched
from the control diet to the DASH diet their blood pressure
declined by 2 to 6 mm Hg, depending on the sodium level.
That indicates one benefit of eating an overall healthy diet,
rich in dietary fiber, potassium, and other nutrients and low in
saturated fat, cholesterol, and sugar.

Furthermore, the solid arrows show that when people
reduced their sodium intake from the high to the low level
their systolic blood pressure dropped by 6.7 mm Hg (control
diet) or 3 mm Hg (DASH diet). Lowering sodium from 2,500
mg to 1,500 mg (1,000 mg drop) provided a disproportionately
greater benefit, especially for people on the control diet, than
lowering sodium from 3,300 mg to 2,500 mg (800 mg drop).



Figure 2.2

Changes in systolic blood pressure on the DASH and DASH–Sodium diets at three
sodium levels. The “High” sodium level is 3,300 mg per day, “Intermediate” is

2,500 mg, and “Low” is 1,500 mg based on a 2,100-calorie diet. The numbers show
the reductions in systolic blood pressure (mm Hg) that occurred when going from

one sodium level (solid horizontal arrows) or diet (broken vertical arrows) to
another. (Diastolic blood pressures showed a similar pattern.) Source: Illustration
by J. Bach, CSPI. Adapted from Sodium Collaborative Research Group, “Effects

on Blood Pressure of Reduced Dietary Sodium and the Dietary Approaches to Stop
Hypertension (DASH) Diet,” New England Journal of Medicine, 344 (2001): 3–10.

The DASH researchers also reported the following results
(not shown in the figure):

• Blood pressure declined more in African Americans
than in whites.

• Blood pressure declined more in people with than
without hypertension.

• In participants with hypertension, the low-sodium
version of the DASH diet was as potent as treatment
using one or two blood pressure–lowering drugs
(doctors often prescribe multiple drugs).

• The biggest benefit—a whopping 15.1 mm Hg
average decrease in systolic blood pressure—was
seen in hypertensive African American women older
than 45 who switched to the healthy, low-salt diet.



• The decrease in people over 45 without hypertension,
and who were eating a typical American diet or a
DASH diet, was twice as great as in younger adults.40

DASH–sodium was a landmark study that demonstrated
decisively that consuming less sodium lowers blood pressure.
Richard Cooper, a cardiovascular researcher at the Loyola
University Parkinson School of Health Sciences and Public
Health in Chicago later called DASH “the most beautiful piece
of data I’ve seen in my whole life.”41

The DASH authors stated that their study “should settle the
controversy over whether the reduction of sodium has a
worthwhile effect on blood pressure in persons without
hypertension” (emphasis added). The study was so persuasive
that the National Heart, Lung, and Blood Institute has
publicized the DASH diet widely, including with a free
booklet that is available on its website.42 Numerous privately
published books, including cookbooks, based on the DASH
diet are available at bookstores or online.

Fortuitously, the DASH–sodium trial provided a real-life
opportunity to gauge what people thought of the taste of
lower-sodium foods. Were they as off-putting as some people
believe? Surprisingly, the participants liked the intermediate-
sodium foods more than the foods with smaller or larger
amounts of sodium.43 And the low-sodium diet tasted just as
good as the high-sodium diet typical of how Americans now
eat. So much for the argument that people would never stick to
a lower-sodium diet!

More Trials and Meta-Analyses
Further strengthening the evidence that higher sodium intakes
increase blood pressure, in 2002, a year after DASH–sodium
was published, Feng J. He and MacGregor in London
performed two “meta-analyses” of well-done RCTs.44 A meta-
analysis combines the results of several similar studies to
increase the ability to detect health effects of a diet, chemical,
or drug. But the devil is in the details: results can vary widely
depending on the studies included.



One of the He–MacGregor meta-analyses included 17 trials
involving people with hypertension; the second included 11
trials of people with normal blood pressure. In people with
hypertension, a 1,800 mg per day decrease in sodium led to a 5
mm Hg decrease in systolic blood pressure. Among people
with normal blood pressure, a similar drop in sodium
consumption led to a 2 mm Hg decline in systolic blood
pressure. The researchers estimated that a long-term 1,800 mg
reduction in a population’s sodium intake45 (more than a 50
percent reduction for Americans) reduced blood pressure in
people with hypertension enough to prevent 14 percent of
stroke deaths and 9 percent of deaths from coronary heart
disease. Among people with normal blood pressure, they
estimated that a sodium reduction of that magnitude would
reduce stroke and coronary deaths by about 6 percent and 4
percent, respectively.

The most finely detailed and recent meta-analysis was
undertaken by researchers in Australia, the United Kingdom,
the United States, Canada, and Japan.46 They incorporated the
results of 133 previous studies with more than 12,000
participants. The results were just as expected. They found a
strong dose–response relationship: the larger the reduction in
sodium the larger the fall in blood pressure. The effects of a
major reduction in sodium were strongest in people with high
blood pressure (a decline of almost 3 mm Hg systolic), but
trivial in those with normal blood pressure (under 120/80).
Almost every segment of the population benefited from
consuming less sodium, with the blood pressure of women,
blacks, and older adults dropping more than men, whites, and
younger adults. For example, the effect of lowering sodium by
about 1,150 mg was about 10 times as great in adults between
56 and 65 years old (–3.88 mm Hg systolic) as in those 35 and
younger (–0.39 mm Hg). Also, the effect of that same
reduction in sodium intake in blacks (–4.07 mm Hg) was two-
and-a-half times greater than in whites (–1.60 mm Hg). And
showing that it takes a bit of time for blood pressure to adjust
to lower sodium levels, larger decreases were seen in tests
lasting two to four weeks than in shorter ones.



Those single-digit reductions in blood pressure may seem
small—and for a given individual they would be modest—but
they would yield a huge health benefit for the population at
large. Nancy Cook, a biostatistician and epidemiologist at
Brigham and Women’s Hospital and Harvard Medical School
in Boston, and her co-workers estimated that an average
decrease of just 2 mm Hg in diastolic blood pressure in the
entire American population would lead to a 17 percent
decrease in the prevalence of hypertension, a 6 percent
decrease in the risk of coronary heart disease, and a 15 percent
decrease in the risk of stroke. That “small” decrease would
prevent an estimated 67,000 heart attacks and 34,000 strokes
and TIAs every year.47

Another illuminating trial looked at the sodium issue from a
different perspective. It compared whether treating mild
hypertension with lower sodium consumption or drugs was
more effective. Lawrence J. Appel, a professor of medicine at
the Johns Hopkins School of Medicine and a long-time adviser
to the American Heart Association, led the Trial of
Nonpharmacologic Interventions in the Elderly, or TONE.48 As
the name suggests, TONE was done in people 60 to 80 years
old. The participants who were counseled to consume low-
sodium meals and then taken off their blood pressure
medication succeeded in dramatically lowering their sodium
intake from 3,300 to 2,300 mg per day. After more than two
years, not only did their average blood pressure decline (in the
absence of drugs), but also many participants were able to stay
off their meds. They also experienced fewer headaches and
cases of angina (chest pain that might indicate heart disease),
though the latter was not statistically significant.

Salt and Blood Pressure in Children
Many parents wonder whether diets high in sodium pose a
problem for their young children, even though the risk of heart
attacks and strokes may be decades away. That is a good
question, considering that most kids’ diets are as bad as their
parents’ and are certain to promote heart attacks and strokes
when they grow up. Almost half a century ago, Edward D.



Freis, a prominent hypertension expert at the Veterans
Administration Hospital in Washington and Georgetown
University School of Medicine, urged parents not to accustom
their infants and older children to salty foods.49

In 1983 MacGregor wrote, “It may be that . . . hypertension
becomes established in childhood rather than in early
adulthood as thought previously.”50 Twenty-seven years later,
with salty diets still no less a problem, Jane Henney, a former
commissioner of the US Food and Drug Administration (FDA)
who chaired an Institute of Medicine committee on lowering
sodium intakes, said, “High blood pressure is a progressive
condition that can begin to increase the risk of cardiovascular
disease even in childhood.”51

The CDC found that about 4 percent of children 12 to 19
years old (1.3 million of them!) already have hypertension.52

Another 10 percent had higher-than-desirable blood pressure,
but not rising to the level of hypertension. Children with
higher blood pressure tend to have higher blood pressure as
adults.53 (It’s a mystery why the percentage of adolescents with
hypertension dropped by almost half between 2001 and 2016,
a time of rising obesity and constant sodium intake.)54

Several interesting studies shed light on the impact of
sodium on blood pressure in infants and children; one of the
most revealing was begun in Holland in the 1980s.55 Its design
was simple: Researchers randomly divided a group of 476
newborn babies into two groups. They gave 245 babies a
normal-sodium diet including both formula and solid foods,
while 231 babies ate a similar diet but with one-third as much
sodium. After six months the low-sodium diet led to a 2.1 mm
Hg lower systolic blood pressure.

Fifteen years later, the Dutch researchers were able to track
down about one-third of the children. They found that all those
years later the difference in blood pressure persisted. The
infants who consumed a low-sodium diet grew into teenagers
who presumably also consumed a lower-sodium diet and
whose systolic blood pressure was 3.6 mm Hg lower than the
children in the control group.56 That indicates the value of
protecting children with a low-sodium diet from infancy.



Fortunately, companies stopped adding salt to infant foods in
the 1980s. But after children graduate to regular foods, their
sodium intake soars. A study led by CDC scientists found that
in 2015 a shocking 84 percent of 43 toddler dinners or meals
were high in sodium.57 The average dinner or meal contained
2,233 mg of sodium per 1,000 calories—far in excess of our
suggested limit of 1,000 mg per 1,000 calories.

Students at two private schools, Exeter and Andover, served
as guinea pigs in another classic experiment.58 The students,
who were about 15 years old, were taught to record what they
ate in food diaries and to measure their blood pressure. Chefs
in both schools were trained to cook lower-sodium meals. The
intervention alternated during a two-year period: the chefs at
Exeter served the lower-sodium meals one year; the Andover
chefs served them the next year. The students in the
intervention schools consumed about 15 to 20 percent less
sodium—and their systolic blood pressure was an average of
1.7 mm Hg lower than the students eating a regular diet. Girls,
who reduced their sodium more than the boys, had greater
reductions in blood pressure. The study also demonstrated the
power of the food environment. Even though all the students
had access to saltshakers, cooking with less salt led to lower
sodium intakes. “It is believed that such food preparation
practices among young people, if maintained over many
years,” the researchers observed, “could have a profound
effect on their future risk of . . . hypertension.”

As every parent has heard, it is never too early to get kids
off to a healthy start, including keeping them away from most
salty packaged foods and restaurant meals. As every parent
knows, that is easier said than done, but it starts by having
plenty of fresh fruits, vegetables, and other low-sodium foods
in the house and then cooking irresistibly delicious low-
sodium meals for the whole family. Eating out does not help.

Final Pieces of the Sodium Puzzle
Health experts have long agreed on two critical and
uncontested facts based on massive evidence: (1) sodium



boosts blood pressure and (2) the higher the blood pressure,
the greater the risk of heart attacks and strokes.59 Based on
those findings, most hypertension experts have concluded that
diets higher in sodium cause cardiovascular disease. But the
sodium skeptics have demanded proof that lowering sodium
lowers disease risk, not just blood pressure. A small, but
important, body of research shows just that.

One piece of evidence comes from observational studies,
which follow hundreds or thousands of people over several
years. The researchers then correlate how much sodium people
consumed at the beginning of the studies with disease rates at
the end. This kind of research is informative, but it cannot
prove cause and effect.

European Union scientists combined the results of more
than a dozen observational studies into one meta-analysis.60

Each of the studies had limitations, but the meta-analysis
technique, by greatly increasing the number of people studied,
can oftentimes increase the ability to detect associations
between different lifestyles and various diseases. In this case,
the researchers found a consistent relationship between sodium
and cardiovascular disease. Higher sodium intake was
associated with a 23 percent higher risk of stroke and, when
one low-quality report was excluded, a 17 percent higher risk
of total cardiovascular disease. However—and all too often
there is a “however” or “but” when discussing nutrition
research!—observational studies and meta-analyses of them
(as I discuss in chapter 3) have serious weaknesses, especially
regarding the accuracy of measuring sodium intake and the
possibility that people consuming less sodium may have
overall healthier diets and lifestyles, which can undermine
their reliability.

The biggest observational “study” involved the entire
British population. In 2003, the British government began a
serious campaign, which I describe more fully in chapter 7, to
encourage consumers to choose lower-sodium foods and
encourage industry to lower sodium levels in their products.
The goal was to cut sodium consumption by more than one-
third, from 3,800 to 2,400 mg per day. By 2008, daily sodium
intake fell by 360 mg per person, or about 9 percent.



The British National Institute for Health and Care
Excellence estimated that the campaign, “which cost just £15
million [$30 million at the time61], led to approximately 6,000
fewer [cardiovascular disease] deaths per year, saving the UK
economy approximately £1.5 billion [$3 billion] per annum.”62

By 2011, the Department of Health reported a 15 percent
reduction in sodium, from 3,800 to 3,240 mg per day63 (the
government later revised the reduction down to 11 percent64).
A 15 percent reduction was estimated to have contributed to
an 11 percent reduction in stroke mortality and a 6 percent
reduction in fatal heart attacks, preventing 9,000 non-fatal
cardiovascular events and 9,000 deaths per year.65 The health
department estimated that getting sodium down to 2,400 mg
per day would lead to 14,000 to 20,000 fewer deaths
annually.66 Note that those were computer-based estimates of
health benefits, not direct observations of actual deaths.

Impressive as the British experience and the meta-analysis
of observational studies might appear—along with the
undisputed fact that higher sodium intakes raise blood pressure
—they still did not prove in a single controlled trial that higher
sodium levels cause disease, or that lowering intakes to the
recommended 2,300 mg per day (let alone to the 1,500 mg that
some authorities recommend for many people) would prevent
disease. Sodium skeptics, including those who argue that
lowering sodium intakes could be harmful, continued to insist
that RCTs must be conducted before consumers should sharply
reduce their sodium intakes and before governments should
force industry to produce lower-sodium foods. But that’s
easier said than done. RCTs sensitive enough to detect
differences in rates of stroke and heart disease are tough to do
and expensive. They necessitate following large groups of
people consuming similar diets except for sodium content over
a long period of time. No perfect study has been done, but
several controlled trials that lowered sodium intake did
demonstrate a lower risk of cardiovascular disease.

In one of the best-known experiments, researchers in
Taiwan used as their “laboratory” a large retirement facility for
veterans, where the men’s diets could be carefully controlled.67

In two of the facility’s five kitchens, they replaced half the



regular salt with potassium chloride, which is somewhat salty
and lowers blood pressure. But they were not able to replace
soy sauce and the flavor enhancer monosodium glutamate
(MSG), both big sources of sodium, with potassium-
containing versions. The change in salt lowered sodium
consumption by about one-third and almost doubled potassium
intake. The sodium and potassium intakes of veterans who ate
meals from the three other kitchens remained the same. After
two and a half years, deaths due to cardiovascular disease
dropped a remarkable 41 percent among the veterans who ate
the lower-sodium, higher-potassium meals. The study also
demonstrated reduced medical costs. Those are remarkable
effects that resulted from simply replacing less than half the
salt in the men’s diets with potassium chloride.

Notwithstanding its clear-cut results, the Taiwan trial still
does not settle the dispute about whether lowering sodium
intake to the recommended 2,300 mg decreases disease rates.
That is because the “low” level of sodium in the Taiwan study
was actually pretty high—about 3,800 mg per day, far more
than what elderly American men consume.68 (The control
group consumed about 5,200 mg of sodium per day.) So the
study could not establish the effects on health of consuming
the recommended intake, nor could it determine whether the
veterans’ improved health was due to consuming less sodium,
or more potassium, or (probably) both. (I have more to say
about potassium later in this chapter and in chapter 9.)

Other key research on sodium and cardiovascular disease
was done in the United States. Appel and his colleagues
conducted two Trials of Hypertension Prevention (TOHP I and
the much larger and longer TOHP II).69 The 3,000 participants
were 30 to 54 years old and had prehypertension. The
researchers trained about half the participants in the first trial
to lower their sodium intake for 18 months and in the second
trial for three to four years. The other half served as a control
group in each trial. The intervention groups lowered their
average sodium intake by about 1,200 mg per day, or one-
third. As expected, the lower intakes were associated with
slightly lower blood pressure. The declines were small
(systolic blood pressure was reduced by less than 2 mm Hg)



though not a surprise, considering that the participants were
only 30 to 54 years old and did not have hypertension. Still, in
TOHP II the incidence of hypertension was 18 percent lower
in the sodium-reduction group; no change was seen in the
briefer, smaller TOHP I. (Another part of the studies found
that weight loss led to somewhat greater reductions in blood
pressure than consuming less salt.)

The TOHP researchers continued to track the participants
for 15 years after the controlled part of TOHP I ended and 10
years after the controlled part of TOHP II ended. Their major
finding was impressive. The participants who had cut their
sodium intake enjoyed a 25 to 30 percent lower risk of
cardiovascular events compared to the control group: the
researchers emphasized that TOHP “provides some of the
strongest objective evidence to date that lowering sodium
intake, even among those without hypertension, reduces the
risk of future cardiovascular disease.”70 The follow-up was an
uncontrolled extension of the controlled parts of the studies. If
anything, participants in the lower-sodium group probably
gradually increased their sodium intake, which would have
lessened the reduction in cardiovascular events.

The authors recognized that the substantial reduction in
cardiovascular disease might seem unrealistically large
considering that blood pressure was just a bit lower in the
people who reduced their sodium intake. But they speculated
that in addition to boosting blood pressure, consuming more
sodium might be causing harm in other ways, such as
stiffening tiny arteries or thickening the heart muscle. They
said that such “mechanisms may explain the sizeable reduction
in cardiovascular disease, despite the relatively modest effects
on blood pressure seen during the TOHP trials.”71

Fiona Godlee, the editor of the BMJ (formerly the British
Medical Journal), where the paper was published, applauded
the TOHP follow-up study, saying it “may be the final bugle
call in the battle of the evidence.”72 But alas, bugles kept
calling, as we’ll see in chapter 3.

To add some statistical muscle to the TOHP and TONE
trials, a committee of the NAM combined them into a meta-



analysis. It found that people eating the lower-sodium diets
had a 26 percent reduction in the incidence of any form of
cardiovascular disease (including angina, strokes, heart
attacks, and others).73 A somewhat broader meta-analysis
published in 2020 found a statistically significant 20 percent
decrease in disease for every 1,000-mg decrease in sodium.74

A British group that conducted a similar meta-analysis
found a similar result with borderline statistical significance. It
emphasized the need for more effective ways than just cajoling
people—the approach that has failed for several decades—to
lower sodium consumption.

In any case, while the meta-analyses included just a handful
of studies with modest numbers of participants, the positive
findings were certainly supportive of the conclusion that
lowering sodium intakes reduces the risk of heart disease and
strokes, but were not decisive enough to end the controversy.

Health and Economic Benefits from Lowering Blood
Pressure

Many studies have quantified the decreases in blood pressure
when sodium consumption is lowered. Many others have
quantified the reduction in cardiovascular disease when blood
pressure is lowered. Based on those two bodies of information,
health economists have used computer-based methods to
estimate the population-wide benefits—in terms of illnesses,
deaths, and dollars—of lower sodium consumption. Their
findings are eye opening:

• The first estimate I am aware of was made in 2004:
Stephen Havas (from University of Maryland School
of Medicine), with Edward Roccella and Claude
Lenfant (both from National Heart, Lung, and Blood
Institute [NHLBI], which researches cardiovascular
disease) estimated that cutting sodium by 50 percent
in packaged and restaurant foods would save
150,000 lives per year.75



• Kartika Palar and Roland Sturm at the RAND
Corporation in Santa Monica, California, using more
sophisticated methods, estimated that reducing
sodium intake from 3,400 mg per day to 2,300 mg
would reduce the prevalence of hypertension by 11
million people and save $18 billion in healthcare
costs each year.76

• Researchers at Harvard and elsewhere estimated that
sodium consumption in excess of 500 mg per day,
which they considered the theoretical minimum
intake (but impossible for Americans to attain), was
causing about 100,000 premature deaths annually.77

Reducing sodium less would have proportionately
smaller benefits.

• In 2010 a team led by Stanford University researchers
estimated the effects of a small, 9.5 percent
reduction (only about 350 mg per day) in sodium.78

Reducing sodium by that amount would translate
into a seemingly tiny 1.25 mm Hg decrease in the
systolic blood pressure of people aged 40 to 85. But
the researchers estimated that the small decrease
would avert about a million strokes and heart
attacks, as well as save more than 1.3 million years
of life and an estimated $32 billion in direct medical
costs, over the people’s lifetimes.

• Kirsten Bibbins-Domingo of the University of
California, San Francisco, and her co-authors
calculated that reducing sodium intake by 1,200 mg
per day (about one-third) would prevent 44,000 to
92,000 deaths per year.79 They also estimated that a
reduction of 1,200 mg per day would save $10
billion to $24 billion in healthcare costs annually—
similar to Palar and Sturm’s estimate. The
researchers said that such an intervention would be
more cost-effective than using medications to lower
blood pressure in everyone with hypertension.

• Subsequently, Bibbins-Domingo and fellow
researchers estimated that current sodium intakes
were causing 110,000 more deaths per year than if
average intake was 1,500 mg per day.80 They also



estimated that gradually decreasing intakes by 4
percent (145 mg) a year for 10 years, or from 3,600
mg to about 2,160 mg per day, would save an
average of 28,000 to 50,000 deaths per year over 10
years (many more in the tenth year than the first
year). In the understated lingo of medical journals,
the authors concluded that the “magnitude of health
benefit for the US population will be substantial.”

• Researchers led by Dariush Mozaffarian, the dean of
the Gerald J. and Dorothy R. Friedman School of
Nutrition Science and Policy at Tufts University,
estimated that lowering sodium to 2,000 mg per day
would save more than 50,000 lives per year.81

• European and American scientists estimated that
gradually lowering sodium in food over 10 years
until diets included only 2,300 mg of sodium per day
would save 83,000 lives and $57 billion in health-
related costs over 20 years (and even more over
lifetimes).82 Differences in methodology led to lower
estimates than in the other studies, but the scientists
found that even much smaller reductions in sodium
still would be highly cost-effective.

• Analysts at the US Department of Health and Human
Services (FDA’s parent agency) calculated that a
one-third reduction in sodium consumption (1,264
mg per day) would save $10 billion a year in
medical expenses and $142 billion over 20 years.83

Unlike the other studies, they estimated the value of
having longer, healthier lives: $239 billion in one
year and $3.556 trillion over 20 years. “A total value
of about $3,699 billion over 20 years.” (Because
sodium would not be reduced instantaneously, the
actual benefits would be less. Also, based on
previous research they valued a healthy year of life
at $400,000, higher than what other government
agencies have assumed. On the other hand, they only
considered benefits flowing from lower blood
pressures and not other possible benefits of reduced
sodium intakes.)



Because the health economists used different statistical
methods, different reductions in sodium, and different
estimates of the effects of lowering sodium on blood pressure,
their estimates of benefits are not directly comparable. Some
of the projected cost-savings may be exaggerated, because the
people who lived longer would have additional medical
expenses and greater Social Security costs. Also, some critics
question whether lower sodium intakes always translate
proportionately into lower blood pressure and whether lower
blood pressure always means lower death rates.84 On the other
hand, the benefits might be underestimated, because they did
not include any of sodium’s possible detrimental effects other
than the contribution of blood pressure to heart attacks and
strokes (as I discuss later in this chapter). Finally, when
researchers refer to deaths prevented, they really mean deaths
postponed.

The CDC director Tom Frieden and his colleague Peter
Briss were certainly emphatic when they told physicians in
2010 that about 100,000 deaths a year could be attributed to
excess sodium. After all, that is more deaths than are caused
by alcohol consumption85 and two-and-a-half times as many as
are caused by motor vehicle crashes.86 “After tobacco control,”
Frieden and Briss wrote, “the most cost-effective intervention
to control chronic diseases might be reduction of sodium
intake.”87

The bottom line is that America is suffering an astounding
tens of thousands of unnecessary deaths and wasting many
billions of dollars annually simply because we are consuming
too much sodium. That kind of toll would cause a national
furor if the deaths were immediately obvious after eating a
salty meal. But the harm from overly salted foods accumulates
quietly and invisibly over the decades. No one writing
obituaries or filling out death certificates attributes premature
deaths to “salty diet.” So, instead of being outraged and taking
action, people continue to dine obliviously on high-sodium
foods, most food manufacturers and restaurants do little to
slash sodium levels in their products, and the federal
government, largely because of industry pressure, has not
made lowering sodium a high priority.



Giving Drugs Their Due
While it is far better to avoid high blood pressure in the first
place than to get it and then try to treat it, we need to give
drugs their due. After all, most people with high blood
pressure would much rather just take a few daily pills than
undertake the chore of improving their diets, losing weight,
and exercising more. And taking drugs is certainly the fastest,
most convenient, most effective way to reduce blood pressure
quickly. Antihypertensive medications, such as diuretics and
ACE inhibitors, deserve much of the credit for the plummeting
incidence of stroke since the 1960s.88 (The reduced need for
salt-preserved foods, thanks to greater use of refrigerators and
freezers, might also have played a significant role in the
decline in stroke rates since 1925.)89

As extraordinary as drugs are, though, they have their
limitations. A Canadian study found that half of newly
diagnosed patients stopped taking their hypertension
medications within three years.90 European investigators found
that about half of the patients stopped taking the drugs within
one year.91 People stop taking the drugs because of cost, or
because hypertension has no symptoms and is easy to ignore,
or because taking drugs every day is an easily forgotten
nuisance. Drugs may cause side effects, such as disturbed
sleep, headache, muscle cramps, a cough, and an increased
need to urinate. Another concern emerged in 2018 and 2019
when companies had to recall from the marketplace some
widely used hypertension drugs containing valsartan,
irbesartan, and losartan, because they were contaminated with
cancer-causing chemicals.92

But let’s look again at cost. With hypertension being the
single most commonly treated health condition,
antihypertensive drugs cost Americans upwards of $20 billion
per year.93 That is about six times the entire annual budget of
the NHLBI.94 Beyond drugs, Americans spend an additional
$27 billion for doctor visits, emergency room costs, and other
care related to hypertension. That is about eight times the
annual budget of NHLBI.



About 1 out of 10 people with hypertension experience
“resistant hypertension” that cannot be sufficiently reduced
even by taking as many as three antihypertensive
medications.95 A healthier diet can be lifesaving for them. In
one tightly controlled study of a dozen such patients,
switching from a high-sodium (5,750 mg/day) to a low-sodium
(1,150 mg/day) diet dramatically reduced blood pressure
within one week from 152/85 mm Hg to a much safer 131/75
mm Hg.96 Those results suggest that many people with resistant
hypertension are “exquisitely salt sensitive.” The American
Heart Association called that study “compelling.”97

While consuming less salt is important, it is not the only
way to reduce blood pressure and its deadly consequences.
Maintaining a healthy weight is a top priority. And, as DASH
demonstrated, so is consuming plenty of foods rich in
potassium—such as bananas, sweet potatoes, salmon, lentils,
peas, cooked spinach, and many more, as shown in chapter 11
(table 11.2)—to counteract the blood pressure–raising effect of
sodium. It is equally important to refrain from smoking
cigarettes and to limit alcohol consumption to no more than
two drinks per day. Last but not least, remember that getting
plenty of physical activity is associated with healthier blood
pressure and many other benefits. But in theory—and without
requiring each individual to make lifestyle choices many times
a day—perhaps the easiest, most efficient way to improve
blood pressure would be for companies to lower sodium levels
substantially throughout the food supply.

More Damage Due to Hypertension
High blood pressure takes its toll on the kidneys and the eyes;
it challenges some of our normal bodily functions and
exacerbates the role that aging plays in others. In the sections
below I offer several more reasons to switch to a low-sodium
diet.

Cut the Salt . . . for Your Kidneys



High blood pressure is a major risk factor for chronic kidney
disease (CKD). The CDC estimates that some 30 million
adults have CKD, and most are undiagnosed. Kidney disease
is the ninth leading cause of death and enormously expensive.
Medicare paid $114 billion in 2016 to treat chronic and end-
stage kidney disease (in which patients need dialysis or a
kidney transplant),98 with private insurance and patients paying
tens of billions more. Across the globe, kidney disease kills as
many as 5 to 10 million people every year.99 Because most
people who have chronic kidney disease do not even know it,
the National Kidney Foundation calls kidney disease “the
under-recognized public health crisis.”100

Kidneys are key workhorses in the human body. To keep the
body functioning optimally, kidneys maintain healthy levels of
calcium, sodium, potassium, and other minerals that circulate
in the blood. To filter extra water and wastes (including
sodium) out of the blood, they make urine. The kidneys also
release hormones that help make red blood cells, regulate
blood pressure, and keep bones strong.

But elevated blood pressure makes it harder for kidneys to
excrete water. That leads to fluid build-up and even higher
blood pressure—and the cycle continues, possibly leading to
kidney failure (also called end-stage renal disease), the often-
deadly end result of CKD. Diets high in sodium, potassium,
phosphorus, and water can be especially harmful to the
kidneys of elderly, obese, diabetic, or black patients with
kidney failure.101

Numerous experiments have tested diets high or low in
sodium in patients with various stages of chronic kidney
disease. A meta-analysis of good studies (all used 24-hour
urine collections to measure sodium excretion) found that a
low-sodium diet not only reduced blood pressure, but also the
amount of protein in urine, a hallmark of kidney disease.102 The
researchers, based at the University of Campania in Naples,
Italy, said that the big challenge is overcoming the food
environment and making it easier for patients to eat a lower-
sodium diet over the long term.



The Chronic Renal Insufficiency Cohort (CRIC), a major,
seven-year-long study involving more than 3,700 people with
kidney disease, explored the effect of sodium, not just on
blood pressure and markers for kidney disease, but on rates of
heart disease. It found that patients consuming a high-sodium
diet—more than about 4,500 mg of sodium per day—had a 50
percent greater risk of cardiovascular disease than those who
consumed under 2,900 mg.103 The high sodium levels (based on
multiple 24-hour urine collections) seemed to be harmful in
ways in addition to boosting blood pressure, possibly by
interfering with blood vessels’ ability to expand and contract.
CRIC should inspire people suffering from kidney disease to
stick to a lower-sodium diet.

. . . for Your Eyesight
High blood pressure can affect the eye in several ways. A
stroke (or even a TIA) can damage the part of the brain that
processes visual images. It can also damage the optic nerve,
which carries information from the retina—the light-sensitive
part of the eye—to the brain.104 Those effects cause partial loss
of vision, blurred vision, or droopy eyelids. Such symptoms
should trigger an immediate trip to the emergency room.

High blood pressure also can thicken or stiffen tiny blood
vessels in the retina, a condition called retinopathy. The retina
is the light-sensitive part of the eye that receives light and
sends the information to the brain. An “eye stroke” occurs
when the flow of oxygen-rich blood to the retina is blocked.105

That could lead to permanent blurred vision or even blindness.
Diet and drugs need to be used to prevent or reverse the
damage.

. . . to Fight Cognitive Decline and Dementia
A landmark trial funded by the National Institutes of Health
(NIH) found that reducing systolic blood pressure by means of
pharmaceuticals from 140 mm Hg down to normal levels—
120 mm Hg—led to an almost 20 percent decrease in mild
cognitive impairment (MCI). MCI is characterized by a
decline in memory and thinking skills.106 The risk of dementia



itself also appeared to decline by almost as much, but the
decrease was not quite statistically significant. Those results,
from the SPRINT MIND study, are certainly promising but
need to be replicated before they will be widely accepted.
Presumably, reducing blood pressure by means of a low-
sodium diet, as well as losing weight and other lifestyle
changes, would also improve cognition.

Kristine Yaffe, a professor at the University of California,
San Francisco, wrote about SPRINT MIND in the Journal of
the American Medical Association, saying that it “offers great
hope.”107 Maria C. Carrillo, the chief science officer of the
Alzheimer’s Association, was a bit more exuberant,
exclaiming, “to reduce new cases of MCI and dementia
globally we must do everything we can—as professionals and
individuals—to reduce blood pressure to the levels indicated
in this study, which we know is beneficial to cardiovascular
risk.”108

Research on mice supports the link between salt and mental
performance. Scientists at Weill Cornell Medicine in New
York City and Washington University in St. Louis found that
consuming a diet several times saltier than what Americans
consume for just eight weeks impaired the mice’s normal nest-
building activities—they spent less time and used less nesting
material than normal mice—and their memory.109 Costantino
Iadecola, one of those researchers and the director of the Feil
Family Brain and Mind Research Institute (BMRI) at Weill
Cornell, said, “mice fed a high-salt diet developed dementia
even when blood pressure did not rise.”110 Digging deeper, the
scientists found that the high-salt diet reduced the production
of nitric oxide, which in turn altered proteins in the brain in the
same way that the proteins are altered in patients suffering
from Alzheimer’s disease. Interestingly, the salty diet acted on
cells in the gut to produce the molecules (interleukin-17) that
reduced nitric oxide production in the brain.

. . . to Prevent Headaches
Two high-quality RCTs—DASH–sodium (involving people
with normal or high blood pressure) and TONE (involving



people with hypertension)—found that people who reduced
their sodium intake had fewer headaches.111 The researchers
speculated that the headaches might be caused either by
increased blood pressure or by a direct effect of sodium.

. . . to Relieve Erectile Dysfunction
The link between high blood pressure and erectile dysfunction
(ED) is so well known that doctors use the occurrence of ED
as an indication that a man might have previously undetected
high blood pressure or heart disease.112 High blood pressure
causes ED because it stiffens and narrows arteries, reducing
blood flow to the penis and making it difficult for men to have
an erection. The problem becomes increasingly prevalent as
men age, with the rate of complete impotence tripling from 5
percent in 40-year-olds to 15 percent in 70-year-olds.113

Exacerbating the risk of ED for men with high blood pressure
are the medications used to treat hypertension: some of them,
including diuretics and beta blockers, may themselves cause
ED and contribute to the popularity of Viagra and similar
drugs among seniors.

According to the Mayo Clinic, high blood pressure may also
affect a woman’s sex life. It does so by reducing blood flow to
the vagina, possibly leading to a decrease in sexual desire,
vaginal dryness, or difficulty achieving orgasm.114

Potassium: Salt’s “Friendly Co-conspirator”
Potassium is an essential nutrient that helps maintain fluid and
electrolyte balances and normal cell function. According to
Emory University researchers, our Stone Age ancestors, with
their largely plant-based diets, consumed 10,000 mg or more
of potassium per day (and under 1,000 mg of sodium), a level
that is unheard of in the United States.115 That was the high-
potassium dietary environment in which early humans and
their primate predecessors evolved. In fact, the Emory
researchers observed, “Americans, like nearly all people living
today, consume more sodium than potassium. Humans are the
only free-living, non-marine mammals to do so.” Our bodies



are not designed to function optimally when we are consuming
so little potassium and so much sodium.

Higher potassium intakes reduce blood pressure.116 For
example, researchers at the World Health Organization (WHO)
and elsewhere conducted meta-analyses of clinical trials that
looked at potassium’s effect on both blood pressure and
cardiovascular disease. The meta-analyses found that people
with hypertension who consumed 3,500 to 4,700 mg of
potassium per day ended up with a 7 mm Hg lower systolic
and a 4 mm Hg lower diastolic blood pressure than those in
control groups who consumed less.117 The scientists also
combined observational studies into another meta-analysis that
found about a 25 percent reduced risk of stroke in people who
were consuming at least the recommended amount of
potassium. But they did not see a decrease in heart attacks.
And neither did they (nor did others) detect much, if any,
benefit for people without hypertension.118

Another meta-analysis of observational studies, this one
performed by Italian scientists, found similar results.
Consuming more potassium (1,500 mg more per day) was
associated with a 20 percent reduced risk of stroke in the
general population.119 In addition, they saw smaller reductions
in coronary heart disease and total cardiovascular disease, but
those were not statistically significant. The researchers
estimated that increasing potassium intake by 1,500 mg per
day throughout the world could prevent a million stroke deaths
per year.

Because consuming less sodium and more potassium both
reduce blood pressure, the ratio of sodium to potassium in the
diet appears to be a better indicator of the risk of hypertension
than the amounts of sodium and potassium looked at
individually.120 According to the American College of
Cardiology and other health groups, “A lower sodium–
potassium ratio [is] associated with a lower level of [blood
pressure] than that noted for corresponding levels of sodium or
potassium on their own.” A high potassium intake could help
lower the risks related to a high sodium intake.121 Likewise, a
low sodium intake could reduce the need for potassium. But
the bulk of research suggests that lowering sodium has more



impact than raising potassium.122 My advice is to both reduce
sodium and increase potassium to maximize your health
benefit.

The NAM recommends that women should consume at least
2,600 mg of potassium per day and men 3,400 mg per day,
with no concerns about consuming more.123 The WHO
recommends an intake of at least 3,500 mg per day.124 The
American College of Cardiology, the American Heart
Association, and other health groups consider higher
potassium intakes to be one of the best non-pharmaceutical
means of lowering blood pressure.125 They recommend that
people with hypertension, whether they are taking medications
or not, should consume 3,500 to 5,000 mg per day. While the
average person may consume an adequate amount of
potassium,126 it could only be helpful—particularly for people
with high blood pressure—to consume more, especially from
healthy diets. Potassium supplements are not a great option
because they rarely contain more than 99 mg of potassium per
pill, which is only about 3 percent of a day’s recommended
intake. (The FDA requires a warning label on pills with more
potassium out of fear that the higher dose might cause
ulcerative lesions in the small intestine.)127 To get more
potassium, consumers should eat more potassium-rich foods
(see chapter 11, table 11.2); they could also use a potassium-
containing salt substitute when they cook or at the table (see
chapter 9).

Beyond Blood Pressure: Other Potential High-Salt
Risks

Higher blood pressure and the ensuing higher risk of
cardiovascular disease are the most serious and common
harmful effects of salty diets. But salty diets also may
undermine health in other ways. Measured in terms of lives
and dollars, the harm caused by high-sodium diets may be
much greater than the estimates discussed earlier, because
those estimates were based only on salt’s effect on blood
pressure and blood pressure’s effect on cardiovascular disease.



Let’s explore briefly some of the other ways that high-sodium
diets appear to affect health.

Stones and bones

“Kidney stone pain is not subtle,” says Dr. Gary Curhan, a
professor of epidemiology at the Harvard T.H. Chan School of
Public Health.128 It is often described as being worse than
childbirth. High intakes of sodium stimulate the body to
excrete calcium, while potassium has the opposite effect.129 The
extra calcium in the kidney can crystallize into stones, which
range in size from a grain of sand to a ping-pong ball. The
evidence on sodium and calcium excretion led He and
MacGregor to conclude that salt intake is an important cause
of kidney stones.130 Almost everyone who has had a kidney
stone would urge people to do everything imaginable—
including lowering sodium intakes, drinking plenty of fluids,
and eating a DASH diet—to avoid them.

Whether salty diets not only increase calcium excretion but
also lead to osteoporosis is still an open question.131 One trial
found that high sodium intakes were not detrimental to older
women’s bones.132 But those women were given calcium
supplements to boost their average intake to about 1,400 mg
per day, roughly 50 percent higher than women in the general
public. Similar trials need to be conducted with women who
have marginal calcium intakes, as is the case for all too many
people.

In the absence of conclusive evidence regarding bone
health, Bess Dawson-Hughes, director of the Bone
Metabolism Laboratory at Tufts University’s Jean Mayer
USDA Human Nutrition Research Center on Aging, offers
some sensible bottom-line advice:

Higher salt intake triggers greater calcium
excretion. People with a low calcium intake
would be most vulnerable to the adverse effect
of sodium intake on bone. While offsetting the
adverse effect of excess sodium intake by
increasing calcium intake would be one
strategy, the general recommendation to reduce



salt intake for bone health is sound, especially
since salt intake is far above recommended
levels in most diets.133

Obesity

The global epidemic of overweight and obesity has many
causes. Surprisingly, salt, which has no calories, may be one of
them. When Feng J. He and her colleagues analyzed the diets
of British children, they found that increased sodium intake
correlated with both overall fluid intake and soft drink
intake.134 The scientists then calculated that by cutting salt
intake in half, the children would consume an average of 2.3
fewer eight-ounce servings of sugar drinks—a definite cause
of obesity—per week. They further calculated that drinking
that many fewer sugar drinks could reduce the number of
overweight and obese children by more than 15 percent.
Richard Horton, the plainspoken editor of the Lancet, offers an
explanation: “Salt makes you thirsty. Without salt, our need to
guzzle endless soft drinks would evaporate.”135

But there might be salt-related mechanisms other than
through increased consumption of sugar drinks that promote
obesity. In a study that collected 24-hour urine samples to
measure sodium intake, scientists at the CDC, the National
Center for Health Statistics, and NIH found a strong
association between sodium consumption and overweight and
obesity.136 That association remained even after they accounted
for different soft drink and calorie intakes, suggesting that
sodium might act directly on hormone levels or other factors.
The authors concluded, “Our findings, together with others,
provide important evidence suggesting that high sodium intake
may play a role in obesity.”

Another recent study done by an international group of
researchers looked at possible links between sodium intake
and obesity in China, Japan, the United Kingdom, and the
United States.137 It found significant associations in all four
countries (after controlling for calorie intake, physical activity,
and other factors). In the United States, every 400 mg increase
in sodium consumption was associated with a 24 percent
increased incidence of overweight and obesity.



That (or other) research does not prove that salty diets are a
cause of obesity. But there certainly is some smoke, and
further research may find a fire.

Bloating, edema

Salty foods may lead to bloating or edema. That issue is
discussed more on women-oriented websites than in medical
journals, but millions of women and men alike would swear to
it. Edema might show up as swollen fingers, feet, or ankles.
When people increase their sodium intake, their bodies retain
more water to dilute out the sodium, and that may lead to
feeling bloated.138 The ever-informative DASH–sodium trial
provided scientific evidence that a higher-sodium diet
increases bloating.139

Stomach cancer

The World Cancer Research Fund found “strong evidence”
that consuming foods preserved by salt increases the risk of
stomach cancer.140 The main culprits appeared to be foods like
pickled vegetables and salted or dried fish as traditionally
prepared in East Asia. Those foods may irritate the delicate
lining of the stomach, inviting infections from Helicobacter
pylori bacteria, the underlying cause of many cases of stomach
cancer (and stomach ulcers). But few Americans eat that kind
of diet. In addition, when researchers looked at total salt
intake, not just salt-preserved fish and pickled vegetables, they
did not find an association with stomach cancer.141 Cancer
should be near the bottom of your list of salt-related worries.

Summarizing the Science
Copious evidence from numerous kinds of studies proves that
consuming less sodium reduces blood pressure and that lower
blood pressure reduces the risks of heart attacks and strokes, as
well as kidney disease. In addition, some of the research
indicates that lowering sodium reduces the risk of
cardiovascular disease via mechanisms other than lowering
blood pressure. Meanwhile, computer models based on the
relationships between sodium, blood pressure, and disease
have estimated that reducing sodium intakes to healthy levels



would prevent tens of thousands of deaths and save many
billions of healthcare dollars each year. Consuming more
potassium would increase those benefits.

Notwithstanding that research, some well-credentialed
critics at major universities contend that “there is not a shred
of evidence whatsoever” to prove that a lower-sodium diet is
healthier than the current American diet, but rather argue that
lowering sodium would actually be harmful.142 In this chapter I
have sought to explain that there is much more than “a shred
of evidence” that lower-sodium diets would save many lives.
In the next chapter let’s examine the evidence that consuming
less sodium would be harmful.



3

The Case against Eating Less Salt

The vast majority of Americans can take comfort in knowing their
chosen dietary sodium intake is not a health hazard.

—Michael H. Alderman, MD,1 Albert Einstein College of
Medicine

Most health authorities have concluded that as people increase
their sodium intake their risk of heart attacks and strokes also
increases. That’s what has led governments and health
organizations around the world to urge people to eat—and
companies to make—less-salty foods. The recommendations
vary, depending on the organization, but they generally advise
that people limit their sodium intake to less than 2,000 or
2,300 mg per day. In contrast, Americans’ current intake is
around 3,400 mg. To most hypertension and cardiovascular
disease experts, the case against salt was closed decades ago.

But there’s an alternative universe of thinking. As long ago
as 1980, a minority of researchers opposed reducing sodium
consumption. Citing conflicting evidence on the effects on
health of moderate sodium reductions, John D. Swales, a
medical professor at England’s University of Leicester, warned
against “such massive public health measures as reducing the
sodium content of food.”2 (It was later revealed that Swales
was secretly working with the British salt industry.)3 A few
years later, an international group of researchers wrote: “There
is no scientific evidence” that reducing sodium intake would
benefit the general public. The group further claimed that
population-wide reductions were “unjustified and
irresponsible.”4 That was more than a decade after the White
House Conference on Food, Nutrition, and Health
recommended that sodium consumption be reduced.5 Still,
research then was not as fully developed as now, and delving
more deeply into sodium’s effect on blood pressure and health
made sense.

Similar criticisms have continued to this day, with some
newer studies suggesting that current sodium intakes are



optimal and that cutting back would be useless or even
harmful. But even critics of reducing sodium across the
population agree that people with enormous intakes of sodium,
such as more than 5,000 mg per day, should cut back.

Andrew Mente, a nutritional epidemiologist and sodium-
reduction critic at McMaster University in Hamilton, Ontario,
said, “The bottom line is that there is not a shred of evidence
whatsoever that low sodium, 2,500 mg per day or lower, is
better than average sodium, around 3,500 mg per day, in
reducing cardiovascular events or mortality.”6

In 2016, David A. McCarron and Michael H. Alderman,
both long-time opponents of lowering sodium intakes, wrote in
the Journal of the American Medical Association: “The
general population’s greatest risk is at intakes below 2800 to
3000 mg/d. . . . The proposed FDA target of 2300 mg/d is
significantly below that lower limit and thus unsafe.”7

I asked Alderman, now an emeritus professor at the Albert
Einstein College of Medicine, for his current views on the salt
debate. When he was starting to do research in the early 1970s,
he told me, “I, like everybody else in the world, knew that a
low-salt diet would lower blood pressure [and] was really a
good thing to do.”

But [now] I think the issue . . . is really silly.
There is not any evidence that reducing sodium
to less than 2,300 milligrams per day is a
benefit. . . . Why should we ask millions of
people to change their diet when there is no
evidence? I mean, it seems to me you need
strong evidence to do something. Our evidence
isn’t perfect, but I’m not asking anybody to
change anything.8

Alderman also told me he’s convinced that people can’t
change their sodium-intake habits, even if it were beneficial to
consume less sodium.

Scientists have long debated the health effects of salt at
countless conferences, at government advisory committee



meetings, and in the pages of scientific journals. But in recent
years, journalists at prominent news outlets—with their voices
augmented by social media and bloggers—have broadcast
those debates to the public in the form of “man bites dog”
stories. Those articles have fueled confusion, leaving people
buffeted by seemingly endless arguments between two camps
of credentialed scientists:

Wall Street Journal (June 3, 2019): “Are You Getting
Too Much Salt in Your Diet? Probably Not.”9

Forbes (August 9, 2018): “A new . . . study offers
additional and more powerful evidence that dramatic
reductions in salt consumption may not be beneficial
and might even prove harmful.”10

New York Times (May 25, 2016): “A Low-Salt Diet
May Be Bad for the Heart.”11

Washington Post (May 26, 2015): “Some scientists are
questioning the wisdom of the public health
campaigns pushing people to alter their salty diets. ‘I
cannot see why the society should spend billions on
sodium reduction,’ Graudal [a prominent Danish
researcher] said.”12

Washington Post (May 4, 2015): “Pass the salt, please.
It’s good for you. . . . And, in fact, salt is good for
us.”13

Washington Post (April 6, 2014): “Is the American diet
too salty? Scientists challenge the longstanding
government warning.”14

New York Times editorial (May 15, 2013): “After years
of warnings to cut sodium consumption to reduce
heart attacks and strokes, it is disturbing to learn
how little evidence exists that such reductions would
actually be beneficial to health. There is even
emerging evidence that some groups in the
population could suffer harm from levels that are too
low.”15

New York Times (June 2, 2012): “The evidence from
studies published over the past two years actually
suggests that restricting how much salt we eat can
increase our likelihood of dying prematurely. Put



simply, the possibility has been raised that if we
were to eat as little salt as the USDA and the CDC
recommend, we’d be harming rather than helping
ourselves.”16

Daily Express (July 6, 2011; UK): “Now salt is safe to
eat: Health fascists proved wrong after lecturing us
all for years. . . . Cutting our daily intake does
nothing to lower the risk of suffering from heart
disease, research shows.”17

And those articles have “legs.” Jeremiah Stamler, the
Northwestern University epidemiologist, complained to the
publisher and top editors of the New York Times about a Times
article that was syndicated nationally and headlined
“Hypertension Research Challenges Role of Salt.” In 1992,
long before the internet and social media turbo-charged the art
of propagandizing, Stamler observed that whenever an article
questioning salt’s harmfulness was published,

within a short time it [was] sent, under the aegis
and at the expense of private commercial and
trade associations, all over the country, to
doctors, researchers, nutritionists, etc. Press
conferences are held, exhibits that misrepresent
research findings are prepared and circulated.
In short, efforts are made to make the health
questions take a back seat, in favor of
commercial interests.18

Even some medical journals publish papers that are more
attention getting than reliable. Maybe that attracts readers,
“clicks” on the web, and more advertisers, but it certainly does
not serve the public interest.

What had seemed to be well-settled science became
controversial, at least in the United States, though not much
elsewhere in the world. It happened with climate change, it
happened with cigarettes, it happened with lead. Is it now
happening with salt? Or have the sodium skeptics truly proven
that Americans are eating an optimal level of sodium, that



lower-sodium diets would be harmful, and that government
should not press companies to lower sodium levels?

Way back in 1989, a committee of the National Academy of
Sciences, in its report titled Diet and Health: Implications for
Reducing Chronic Disease Risk, recognized that diets high in
sodium and low in potassium increase the risk of hypertension.
But the committee also stated:

By far the greatest difference of opinion, and
the most strongly held opinions, relate to the
desirability of recommending to the general
public that dietary sodium intake should be
restricted. . . . There is little likelihood that
these controversies will be entirely resolved in
the foreseeable future.19

How right they were! Let’s now examine some of the
pivotal studies that defenders of salt have cited when they
proclaim that eating a lower-sodium diet would be worthless
and even dangerous.

People with Normal Blood Pressure Need Not
Consume Less Sodium

A linchpin of the plea by public health experts to lower
sodium throughout the population is that doing so would lower
blood pressure and prevent heart attacks and strokes. But what
if lowering sodium had no effect on blood pressure in most
people?

In 2019, Niels Graudal of the Copenhagen University
Hospital in Denmark and several colleagues conducted a large
meta-analysis of controlled clinical trials on sodium and blood
pressure.20 Coincidentally, it included 133 studies, the same
number as were included in a 2020 meta-analysis that I
described in chapter 2.21 Like the subsequent study, this one
found that a major decrease in sodium intake decreased
systolic blood pressure only slightly (–1.46 mm Hg) in the
majority of people whose blood pressure was normal, under



132 mm Hg. (The change in people with higher blood
pressures was far higher: 7.7 mg Hg.) The authors used the
smallness of the increase to argue that sodium reduction
“should probably not be a target for the general population but
only for hypertensives with a high sodium intake.”

The conclusion that most people need not reduce their
sodium intake was seriously misguided. First, as I also noted
in chapter 2, even small reductions in blood pressure averaged
over the millions of people with normal or high-normal blood
pressure would prevent a modest number of heart attacks and
strokes in the coming decades. Second, people who have
hypertension cannot lower their sodium intake significantly
over the long term unless sodium is decreased in the overall
food supply. Third, reducing sodium would recalibrate
Americans’ taste buds, starting in childhood, and help reduce
the taste for salt and the risk or severity of hypertension.
Finally, the authors ignored the likelihood that salt may well
be harmful by mechanisms other than boosting blood pressure
and that elevated blood pressure causes problems other than
cardiovascular disease.

The “Earth-Shattering” Institute of Medicine
Report

The heart of sodium skeptics’ argument, though, does not rely
on the effects of sodium on blood pressure, but rather on
disease. In 2013, the Institute of Medicine (IOM; now the
National Academy of Medicine or NAM) published a major,
attention-getting report on how low-sodium diets might affect
health.22 The journalist who wrote about the report in the New
York Times—under the sensationalized headline “No Benefit
Seen in Sharp Limits on Salt in Diet”—said it “undercuts
years of public health warnings” and stated that Alderman
called the report’s findings “earth-shattering.”23

The IOM committee was established to consider whether
diets in the range of 1,500 to 2,300 mg of sodium per day
affected health outcomes, such as strokes, instead of just risk
factors such as blood pressure. The committee supported



lowering sodium consumption from today’s high levels to
2,300 mg per day, yielding a substantial benefit and causing no
harm.24 But it also concluded that the evidence was
inconsistent and insufficient because of the paucity of
evidence on whether intakes below 2,300 mg of sodium were
beneficial or risky to the general population. Recall that the
government’s then-current “Dietary Guidelines for Americans
2010” had recommended that older people, African
Americans, and people with pre-hypertension and
hypertension should shoot for 1,500 mg per day, something the
makers of salt and salty foods did not appreciate.

Importantly, the committee did not evaluate the voluminous
research showing that low-sodium diets, including ones with
well under 2,300 mg per day, reduce blood pressure and that
lower blood pressure reduces the risk of cardiovascular
disease. According to the committee, that was not within the
scope of the charge it was given by the government sponsors.

But here is the “earth-shattering” part of the evaluation,
which led to huge publicity: the IOM committee stated that
lowering sodium intake to 1,840 mg per day “may lead to
greater risk of adverse events” in patients with heart failure.
The word “risk” exerted its magnetic pull on journalists who
discussed the IOM assessment.

The alleged risk was based largely on six studies done in
Italy, where many patients with congestive heart failure (CHF)
who were put on a low-sodium diet had died.25 It was not
widely publicized that the doctors followed an unwise
therapeutic regimen that was rarely used (and probably not at
all in the United States). The IOM qualified its statement by
noting that the patients whose sodium intakes were restricted
had severe heart failure, had been subject to “aggressive”
treatment with high doses of a powerful diuretic, and were on
fluid-restricted diets. The American Heart Association (AHA)
dismissed the Italian research entirely—and the committee’s
reference to it—by emphasizing that “experience in such a
sick and highly medicated group has no relevance for the
general population or even for most patients with heart
failure.”26



Putting a nail in the Italian research’s coffin, the journal
Heart retracted (that is, it disavowed) a meta-analysis it had
previously published of those six studies. The journal’s ethics
committee stated that two of the studies contained duplicate
data as well as raw data that could not be substantiated
because, the researchers claimed, it had been “lost as a result
of computer failure.”27 That’s either a good example of “the
dog ate my homework” or an inexcusable failure to properly
store data, which is further evidence that the study was poorly
conducted. Before the meta-analysis had been retracted, the
pro-salt health journalist Gary Taubes published “Salt We
Misjudged You,” a prominently placed opinion piece in the
New York Times that gave national publicity to the Italian
research. Taubes wrote: “Italian researchers began publishing
the results from a series of clinical trials, all of which reported
that, among patients with heart failure, reducing salt
consumption increased the risk of death.”28 Actually, it wasn’t
the lack of salt that killed the patients; it was the doctors’ risky
therapeutic regimen.

The IOM committee also found “some evidence suggesting
risk” from consuming less than 2,300 mg of sodium per day
for people with diabetes, chronic kidney disease, or
preexisting cardiovascular disease. The evidence of risk to
those various groups of patients was skimpy, but in any case
patients with serious illnesses are ordinarily under their
doctors’ care and are very different from healthy consumers, at
whom public-health dietary advice is directed.

Dariush Mozaffarian, the dean of the Friedman School of
Nutrition Science and Policy at Tufts University, later sharply
criticized the 2013 IOM committee, saying that it

was not tasked with reviewing all available
evidence nor with setting a target level. Rather,
they were instructed to limit their focus to
studies of clinical endpoints, and only to studies
published from 2003 to 2012 . . . and only to
the question of comparing a target level of
2,300 to 1,500 mg/day. Their task, in other
words, was not to determine the best evidence



base for a dietary target, but to evaluate one
type of the evidence and over a specified period
and only for the question of lowering the target
from 2,300 to 1,500 mg/day.29

Controversy aside, the 2013 IOM report endorsed long-
standing advice to cut sodium to 2,300 mg per day, but it did
not support going below that amount. Truth be told, debating
whether people should consume 1,500 or 2,300 mg is currently
a bit academic considering that the average American
consumes so much more—3,400 mg. It’s going to be a long,
long time before the country gets down to an average of 2,300,
let alone 1,500. But you, of course, don’t have to wait to
consume less salt. I’ll have tips for doing that in chapter 11.

Similar to the IOM committee, in 2017 a joint committee of
the World Heart Federation, European Society of
Hypertension, and European Public Health Association
pointed to the absence of controlled trials on the health effects
of diets in the range of 2,300 mg per day. They advised
remedial actions only when a population’s average sodium
consumption exceeds 5,000 mg per day.30 That would give the
green light to almost everyone in almost every nation to eat
just about all the salt they want—with disastrous consequences
for public health. In light of the mountain of research on
sodium and disease, their advice should be ignored!

Observational Studies Suggest That Low-Sodium
Diets Promote Cardiovascular Disease

Perhaps the most widely publicized evidence that low-sodium
diets could be harmful was based on studies of sodium intakes
of large groups of people over a number of years. In such
observational studies the participants are not asked to change
their diets, they are just observed. In contrast, people in trials
are put on diets (or urged to adhere to certain diets) with
different amounts of sodium and then followed for months or
years to identify any differences in blood pressure or rates of
disease or deaths. Observational studies probably (and



unfortunately) have muddied the waters and confused the salt
debate rather than clarified it. Because this issue is at the heart
of the debate over how much sodium we should consume, I
am going to delve deeply into it.

Observational studies have been highly controversial:
although some found a lower risk of cardiovascular disease at
lower sodium intakes (see chapter 2), others linked a higher
risk of cardiovascular disease to sodium intakes at both higher-
and lower-than-typical intakes.

Some major observational studies are based on dietary
intakes measured by the federal government’s National Health
and Nutrition Examination Survey (NHANES). Researchers
mine those data for all sorts of relationships between diet and
disease. Hillel W. Cohen and Michael H. Alderman of the
Albert Einstein College of Medicine and their co-authors have
published several papers based on NHANES surveys
conducted in different years. They consistently found that the
lowest sodium intakes were associated with a higher risk of
deaths from cardiovascular disease. For instance, a 2006
article concluded that consuming less than 2,300 mg of
sodium per day was associated with a 37 percent greater risk
of cardiovascular disease and a 28 percent greater risk of
dying from any cause compared to people who consumed
more than 2,300 mg per day.31

Stated plainly, those investigators found that the people
consuming the least sodium and the most sodium had a greater
risk of cardiovascular disease than those consuming middling
levels. The authors acknowledged certain inherent weaknesses
in their and other observational studies, but the unexpected
results, published in major medical journals, lent credence—
and publicity—to the notion that people need not lower their
sodium intake. To overcome those weaknesses, Alderman and
others have urged that controlled trials be done in which large
numbers of people would be asked to eat, or be provided with,
diets with different levels of sodium. Then they would be
followed for years to determine the rates of heart disease,
strokes, and overall deaths. I write more about that later in this
chapter.



Feng J. He and her fellow researchers in London blasted the
Cohen-Alderman study. They decried that “the method used to
assess salt intake (one 24-hour dietary recall at the beginning)
is notoriously unreliable, particularly because no account is
taken of discretionary [table] salt.” And, because Cohen’s
group had conducted earlier studies using the same flawed
methods, they added, “It is quite extraordinary that Cohen et
al. choose to ignore the scientific criticisms that followed their
[previous] article.”32

Alderman is not totally doctrinaire about the harmfulness of
lowering sodium. He has acknowledged that salt restriction,
though “relatively weak and costly,” does lower the blood
pressure of some patients.33 And he agrees that it would be
sensible for people with enormous intakes or who have
hypertension to reduce their intake. I asked him if he ever has
doubts about his position that current salt intake is generally
fine, especially when health organizations with the stature of
the World Health Organization (WHO) and Centers for
Disease Control and Prevention (CDC) strongly favor public
health measures to lower their sodium intake population-wide.
He said “of course.”34

But Alderman questions whether it is even possible for
people to consume less salt—because, he says, decades’ worth
of advice to the public to cut the salt has had no effect. That
argument is weak at best. Official policy is to cut the salt, but
the US government has never mounted a well-funded,
persuasive, persistent education campaign. Relying on a
standard low-budget and perfunctory education program to
lower sodium is like using scissors to cut the greens on a golf
course. Living in a world of salty packaged and restaurant
foods makes it very challenging for average consumers, who
have many more immediate worries on their minds, to opt for
a lower-salt diet.

Critics charge that many observational studies do not just
have weaknesses, but are so flawed as to be misleading.
Finnish researchers said about earlier (1978) research, “Rather
than shed new light on sodium intake and mortality, Alderman
and colleagues’ report brings unnecessary confusion into the
discussion on the relation between dietary sodium and



mortality.”35 They pointed out that the people who had
supposedly consumed low levels of sodium had “a calorie
intake that should have resulted in death from starvation.”
People in the lowest one-fourth of sodium consumption
reported that they consumed only about half the recommended
calorie intake. Clearly, those people were underestimating how
much food (and, hence, sodium) they had eaten.

Fatal and PURE Flaws
In a systematic critique of the research indicating that low
sodium intakes were harmful—with most of that assessment
coming from observational studies—CDC researchers,
including CDC’s then-director Tom Frieden, emphasized the
studies’ often-poor estimates of sodium intake.36 They noted
that basing sodium intakes on participants’ recollections of
what they ate on just one day at the beginning of a long study
is unreliable and might well lead to inaccurate results. People’s
diets vary radically from one day to another (just think of your
own diet). Moreover, people tend to under-report the soups,
restaurant meals, and other unhealthy foods they ate and over-
report the broccoli, spinach, peaches, and other healthy foods.
Even Alderman and two colleagues acknowledged that
measuring sodium intakes just once in a multiyear study, as is
done in much observational research, might not be adequate.37

The CDC scientists also noticed that a disproportionate
number of participants consuming a low-sodium diet had
diabetes, hypertension, heart disease, or other chronic illness
when the studies started. But sick people eat less food and
therefore less sodium, and some of those people likely had
consumed less salt to help treat their illness. It makes no sense
to assume that low sodium intake caused them to be sick. That
kind of “reverse causality,” also called “reverse causation,”
confuses cause and effect and is an inherent defect of a great
deal of observational research.

To get beyond individual observational studies, Graudal,
Alderman, and two other researchers conducted a meta-
analysis based on some two dozen observational studies on



sodium consumption and the risk of cardiovascular disease.38

They found that the lowest intakes of sodium (under about
2,600 mg per day) and highest (above 4,900 mg per day) were
associated with a higher risk of cardiovascular disease than
intakes between those levels. That is, they observed a J- or U-
shaped relationship between sodium intake and the incidence
of disease, as depicted in figure 3.1.

Figure 3.1

Both high- and low-sodium intakes appear to be harmful. Several observational
studies found a J- or U-shaped relationship between sodium intake (along the

horizontal axis) and the risk of cardiovascular disease. In this hypothetical example,
the lowest risk of disease was with a daily sodium intake of 4,500 mg. Source:

Illustration by J. Bach, CSPI.

Findings that are so contrary to the larger body of research
on salt and disease must be scrutinized carefully. In fact, meta-
analyses, which are sometimes considered especially reliable
because of their increased statistical power, may distract from
weaknesses in the underlying individual studies and, hence, in
the meta-analysis itself. When the indefatigable British
researchers Feng J. He and Graham A. MacGregor put the
Graudal meta-analysis under their microscope, they stated that
its “conclusion is invalid because of the severe methodological
flaws of the studies [it] included.”39 They pointed especially to
inaccurate measurements of sodium consumption (“it varies
hugely day to day”), as well as the likelihood of reverse



causality. More recently He and her colleagues wrote: “These
J- or U-shaped findings should not have been used to
challenge the current public health policies due to their severe
methodological limitations.”40

By coincidence, the Graudal meta-analysis of observational
studies was published in 2014 just after the American Heart
Association (AHA) had released a detailed “science advisory”
that explained why many such studies are unreliable.41 The
advisory emphasized, like He and MacGregor, erroneous
measurements of sodium intakes and reverse causality. The
AHA advisory concluded, “It remains appropriate to base
[sodium] guidelines on the robust body of evidence linking
[sodium] with elevated blood pressure and the few existing
general population trials of the effects of [sodium] reduction
on [cardiovascular disease].”

The giant among observational studies is the Prospective
Urban Rural Epidemiology (PURE) study—actually a series of
studies begun in 2001 and led by Salim Yusuf of McMaster
University Medical School in Hamilton, Ontario. PURE is
frequently portrayed as being exceptionally powerful and
reliable because of its enormous size. For example, for a 2014
study, the researchers collected urine samples from 101,945
persons in 17 countries to determine sodium intake, and then
followed individuals for three-and-a-half years.42 They found
that consuming between 3,000 and 6,000 mg of sodium per
day was associated with a lower risk of death and fewer heart
attacks and strokes than consuming a higher or lower intake.

In a subsequent and even larger analysis involving 133,000
individuals, PURE researchers found the same J-shaped
relationship between sodium consumption and the risk of
cardiovascular disease.43 (Other PURE studies found that
saturated fat was not harmful and perhaps even beneficial, and
that polyunsaturated oils and vegetables were not beneficial;
both findings are contrary to most medical research.)44

Martin O’Donnell, a colleague of Yusuf, told one journalist
that PURE undermines much of the advice that health officials
have been telling the public for years:



This study . . . questions the appropriateness of
current guidelines that recommend low sodium
intake in the entire population. An approach
that recommends salt in moderation,
particularly focused on those with
hypertension, appears more in line with current
evidence.45

Graudal, who was not an author but also opposes lowering
sodium intakes below about 3,000 mg per day, said flatly that
PURE “is based on genuine scientific data” and “confirms that
low sodium intake is an independent risk factor for increased
mortality.”46 In other words, he implied, everything you’ve
heard about the importance of cutting sodium well below the
current 3,400-mg average diet is wrong. And journalists,
impressed by PURE’s size, quickly pounded out prominent
and favorable stories that spread the message. Unfortunately,
such media coverage amplifies and gives credence to
unreliable studies, and that can lead consumers to think that
cutting back on salt is dangerous.

PURE’s conclusions were immediately challenged.
Francesco Cappuccio, professor of Cardiovascular Medicine &
Epidemiology at the Warwick Medical School in England and
head of the WHO’s Collaborating Center for Nutrition,
slammed both the PURE paper and the Lancet medical journal
for publishing it. He told the Independent newspaper, “It is
with disbelief that we should read such bad science published
in The Lancet. . . . The flaws that were extensively noted in
[the researchers’] previous accounts are maintained and
criticisms ignored.”47

Nancy Cook, the biostatistician at Brigham and Women’s
Hospital and Harvard Medical School, took on the issue of
study size:

The fact that the PURE study is the largest to
date should not influence its interpretation. A
large study size does not eliminate bias
resulting from selection, reverse causation, or



confounding [i.e., interference by a third
variable] but could lead to spurious results.48

The observations of the heart association’s science advisory
are particularly applicable to PURE: “It is difficult to conduct
rigorous, high-quality investigations of the relationship
between [sodium] intake and [cardiovascular disease].” The
advisory included a further comment: “For the foreseeable
future, the high-quality body of evidence linking [sodium]
intake to [blood pressure] should remain the basis for setting
recommended levels of [sodium] intake.”49

The PURE authors themselves acknowledged some
“limitations” in their methodology, and many critics heartily
agreed. The “limitations,” though, were disqualifying flaws.
One of the biggest was the reliability of participants’ sodium
intakes. I touched on the problem earlier when discussing the
Graudal study, and it’s worth exploring here in more detail.

Instead of obtaining multiple 24-hour urine samples to
estimate usual sodium intakes, PURE used just one “spot”
urine sample—peeing into a container once—at the beginning
of the studies. That method saves money, but it does not
accurately reflect a person’s average sodium intake both at the
beginning of a study and over time. (Intakes based on what
participants said they ate on the previous day or based on
which foods they reported consuming over the course of
months—Food Frequency Questionnaires—are similarly
flawed.) To correct for the measurement problem, the PURE
investigators used a formula—the Kawasaki formula—to try
to convert the sodium content of the spot urine samples to
what would have been excreted over 24 hours. But the
Kawasaki formula has been dubbed a “poor performer”
because it overestimates sodium at lower levels and
underestimates it at higher levels.50 Statistical alchemy simply
cannot turn bad data into good data.

In addition, two reports demonstrated the perils of using
spot urines and the Kawasaki formula. In one, Dutch
researchers took advantage of their previous project in which
people provided several 24-hour urine samples over 15 years.51



That study found that the average sodium content of multiple
urine samples was often markedly different from the initial
sample. When they used only the initial 24-hour urine sample
to correlate sodium intake with cardiovascular risk—note that
even a single 24-hour sample is more reliable than the spot
urines in PURE—the notorious J-shaped relationship emerged.
But they then included urine samples obtained after one year
and five years to get a truer estimate of a subject’s typical
sodium intake. Like magic, the J-shaped curve indicating a
greater risk at the low end of sodium consumption vanished.
Instead, the relationship between sodium and cardiovascular
disease became the expected linear one, with the lowest
sodium intakes being associated with the lowest risk of
disease. The Dutch scientists warned against relying on a
“wobbly parameter” (a single urine sample) and took a direct
poke at PURE’s basic methodology: “Future [observational]
studies should therefore focus on accurate assessment of
sodium intake rather than the inclusion of many subjects.”52

In a second rebuttal, a team of British, Canadian, and
American experts also disputed the reliability of PURE. They
did a reanalysis based on the two TOHP studies that I
discussed in chapter 2, which found that the participants with a
lower sodium intake had a lower mortality rate. Similar to the
Dutch study, when the team reanalyzed their data using the
Kawasaki formula to estimate sodium intake, the J-shaped
curve appeared. That finding, like the Dutch one,
demonstrated that the curve was an artifact of PURE’s
methodology and not a true indication that low salt intakes are
harmful. The researchers’ stinging conclusion was that
“paradoxical results from methodologically flawed studies
should not be used to derail critical public health policy, nor
divert action.”53

Most damning, the TOHP researchers investigated whether
participants in their control group who consumed the least
sodium, under 2,300 mg per day, had higher rates of
cardiovascular disease than people who consumed middling
levels.54 In fact, they found the opposite: people who consumed
less than 2,300 mg had a 32 percent lower risk than people
who consumed 3,600 to 4,800 mg. That finding was shy of



statistical significance, but that might have been due to the
small number of participants who consumed so little sodium.
As the researchers concluded, “estimates from spot urine are
unreliable, not reproducible and systematically biased.”

Cook highlighted yet another limitation of PURE and other
observational studies: “residual confounding.” That is the term
researchers use for unaccounted-for factors that can distort the
apparent relationship between an exposure and a health
outcome. Because they are unknown, researchers cannot
compensate for them by making statistical adjustments.
Residual confounding is an especially important problem,
Cook said, in a study that includes “people from a host of
countries, ranging from low to high income, with very
different background health status, nutritional standards, and
health care systems.” Cook further explained:

[The PURE researchers] only control for a few
variables and don’t capture the heterogeneity in
the data. For example, some of the participants
could even be malnourished or have other
uncontrolled health conditions including
infectious diseases, and that could easily
account for the effects seen.55

Yusuf, the lead PURE researcher, has acknowledged the
problem: “Even the best work has limitations, including ours.
So, I worry how much of our work is potentially confounded. I
truly worry.”56 In a presentation to the National Academy of
Medicine, he said, “That’s our data. Would I like better data,
yes.”57

Still, the PURE researchers continue to campaign against
sodium reductions. Their persistence has driven some leading
hypertension experts to frustration. In a detailed, scholarly
rebuttal to the sodium skeptics, Norm R. C. Campbell, a
professor at the University of Calgary’s O’Brien Institute of
Public Health and Libin Cardiovascular Institute of Alberta,
charged:



Several dissenting scientists have conducted
low-quality research, taken research out of
context, made factual errors or misinterpreted
results, altered scientific formulae/protocols in
a fashion that makes their controversial
research appear more robust, and used low-
quality evidence to trump higher quality.58

More colloquially, a quip favored by software engineers comes
to mind. When you combine data from rich and poor countries
and healthy and sick people into one big study, you end up
with “garbage in, garbage out.”

No matter how big the studies and how hard the researchers
worked on them, the PURE studies (and others conducted like
them) are red herrings, especially in the context of the vast
body of reliable research on sodium and health.59 The AHA
told consumers bluntly, “The findings in this [PURE] study are
not valid, and you shouldn’t use it to inform yourself about
how you’re going to eat.”60

The “Set-Point” Theory of Sodium Consumption
In 2013, based on their reviews of sodium consumption in 45
countries, several widely published researchers have asserted
that the “‘normal’ range of human sodium intake [is] defined
by physiology and biological needs and not by the food
supply.”61 Those researchers—McCarron, a consultant who
previously headed the nephrology division at Oregon Health &
Science University, Niels A. Graudal in Copenhagen, and
others—found that average sodium consumption in almost all
countries ranged from 2,600 to 4,800 mg per day. They also
noted that in the Trials of Hypertension Prevention (TOHP) II
trial (see chapter 2) participants were vigorously counseled to
consume about 1,800 mg of sodium per day, but they actually
consumed closer to 2,600 mg.

Based on such observations, the researchers suggested that
humans have a safe and natural “set point” for sodium
consumption that is determined by hormones that regulate the



excretion of water and sodium and not by what people try to
consume or what the food industry is marketing. They also
raised the specter of harm if consumption dipped below 2,300
mg per day, saying, “to attempt to use public policy to
abrogate human physiology would be futile and possibly
harmful to human health.”62

The true situation is more complicated. It may sound
reasonable to say that people around the world are consuming
the optimum level of sodium, but it is misleading.63 For
starters, McCarron and his colleagues excluded from their
study populations that consume very salty diets, as well as
groups that consume very little sodium, such as hunter-
gatherer tribes with intakes amounting to just a few hundred
milligrams per day. Also, because salt is such an integral
ingredient of packaged and restaurant foods throughout most
of the world, consuming at least 3,000 mg of sodium per day
is not a conscious choice or a physiological requirement, but
an almost inevitable consequence of our salty food
environment.

What really puts the lie to the set-point theory of sodium
consumption is that people can consume less sodium. In
Finland, average sodium consumption was cut by one-third. In
a controlled experiment in two small Portuguese communities,
people in the intervention community reduced their sodium
intake by 43 percent after two years.64 Average consumption in
the United Kingdom was cut by 10 to 15 percent over a
decade. The participants in the TOHP and TONE trials
reduced their intake by one-third, with those in TOHP I
consuming 2,300 mg per day. Admittedly, though, no entire
country has cut sodium consumption all the way down to
2,300 mg per day or less. That’s impossible to do when
packaged and prepared foods are suffused with salt and other
sources of sodium.

Yet More Criticisms of Low-Sodium Diets
Might choosing a low-sodium diet somehow lead to nutrient
deficiencies? Two University of Washington nutrition



researchers were curious to see how practical it would be for
Americans to reduce sodium intakes substantially and still
consume adequate amounts of protein, vitamins, and other
nutrients. Matthieu Maillot and Adam Drewnowski used a
mathematical model to estimate the dietary changes that would
be needed to consume a diet with 2,300 or 1,500 mg of sodium
per day accompanied by 100 percent of the recommended
intakes of two-dozen other nutrients. They concluded that
eating a nutritionally adequate diet with as little as 2,300 mg
of sodium was feasible for most men and women. Yet to get
down to between 1,500 and 2,000 mg, they said, would require
“wrenching” changes in food choices and the American food
supply. To get to 1,500 mg or less would necessitate totally
omitting meats and grains. Maillot and Drewnowski stated:
“No combination of food categories satisfied the model
requirements of a nutrient-adequate food pattern. . . . In other
words, at this low level of sodium, the requirements for
multiple other nutrients could not be met.”65

But the situation is not as dire as the University of
Washington researchers suggest. The 2010 Dietary Guidelines
Advisory Committee described food patterns with 2,300 mg of
sodium and 100 percent of the recommended intakes for
almost all nutrients (exceptions were vitamins D and E).66 To
adhere to those dietary patterns, however, most people indeed
would have to eat more natural, whole foods and less (and
less-salty) packaged and restaurant foods—changes that would
be salubrious for many reasons. Getting down to 1,500 mg a
day would certainly require greater changes in food
composition and choices, but for now let’s be satisfied getting
down to 2,300 mg in the next decade or so.

In another line of attack, some researchers have suggested
mechanisms by which low sodium intakes could be harmful.
One possibility, they contend, is that lowering sodium
consumption could upset hormonal balances. They focus on
the body’s renin-angiotensin-aldosterone system (RAAS), a
group of critically important hormones that regulate sodium
and fluid balances in the body. Alderman wrote that at sodium
intakes under 2,500 mg per day, plasma renin activity
increases and mortality increases.67



Indeed, major, sudden reductions in sodium consumption
sharply increase levels of renin and aldosterone, which could
be harmful. But over the longer term and with more modest
(and realistic) reductions in sodium, renin and aldosterone
levels stay about the same.68

Cappuccio, the head of the WHO’s Collaborating Center for
Nutrition, told National Public Radio that elevated renin-
angiotensin activity is the body’s normal physiologic response
to decreased sodium, and is not worrisome.69 The Yanomami
Indians, as a result of their extremely low sodium intakes,
have renin levels 10 times higher than Americans’ levels
without any apparent problem.70 It is likely that those are
historically normal levels, and that our low levels of renin and
aldosterone are aberrant. Also, taking diuretics to treat
hypertension stimulates the renin-angiotensin system, but
diuretics are known to reduce cardiovascular mortality.71

Finally, in 2010 the IOM said, “in contrast to the well-
accepted benefits of blood pressure reduction, the clinical
relevance of modest rises in plasma renin activity as a result of
sodium reduction is uncertain.”72 So let’s not worry that
gradually declining sodium intakes might lead to dangerously
high levels of those hormones.

The Dangers of Waiting for the Perfect Trial
Sodium skeptics have opposed lowering sodium consumption
by the general population until definitive research has shown
that reductions would be safe and effective in reducing disease
rates. Alderman urges that before health officials take actions
to lower sodium, “all researchers should press for well-
designed, rigorous, and robust [randomized controlled trials,
or RCTs] to determine the health consequences of universal
salt restriction.”73 Alderman and several others have been
saying that for at least 30 years.

In theory, definitive RCTs to determine whether sodium
intakes under 1,500, 2,300, or 3,000 mg per day decrease or
increase the risk of disease would be the ultimate test of the
“sodium hypothesis.” The ideal trial would enlist a large



number of healthy volunteers, split them into two groups, and
for many years give them all their meals and snacks, which
would be identical except for differences in sodium content.
Then the researchers would compare the numbers of strokes,
heart attacks, and other health problems that people in each
group suffered.

Partly because of the huge cost of that kind of trial, almost
two decades ago two prominent experts predicted flatly, “it
will never be done.”74 Many researchers, who almost
reflexively support doing more research, are not supportive
here. According to Lawrence J. Appel, a professor at the Johns
Hopkins School of Medicine and one of the lead researchers in
the DASH trials, “it would not be worth the considerable time
and expense because of the overwhelming evidence for salt’s
adverse effects on blood pressure.”75 I suspect that because the
National Institutes of Health and other agencies around the
world have not provided funding, they have apparently come
to the same conclusion.

MacGregor emphasizes that nutrition research is often not
like drug research where randomized trials are generally
feasible. He likened the situation to that of tobacco, where we
have no trials showing the benefits of smoking cessation.
Instead, he said, “We need to rely on all the other types of
evidence, and for salt we are fortunate to have over 10
different types of evidence, all of which indicates that salt is
important in increasing blood pressure.”76

Pasquale Strazzullo, a professor at the University of Naples
Medical School in Italy, echoed that sentiment, asking,
“Should we refrain from this life-saving measure and let
people die of hypertension and its cardiovascular
complications while waiting for the ‘mother of all trials’?”77

Health officials should not be paralyzed by the paucity of
trials.

Despite the obstacles to conducting a definitive trial, in
2018, eight well-known researchers, including both advocates
and opponents of reducing sodium intakes—such as Paul
Whelton of the Tulane University School of Public Health on
the pro side and McCarron and Alderman representing the



cons—explored options for conducting an RCT with
prisoners.78 They wanted to work with prisons to provide some
inmates a diet with the usual amount of sodium and to give
other prisoners, in the same or different prisons, the exact
same diet but with less sodium. Because the Federal Bureau of
Prisons does not allow research other than that which advances
knowledge about corrections, such a study would probably
have to be conducted in state or private prisons.79

Some public health experts, however, were leery. They
contended that an RCT involving prisoners was (a)
unnecessary (because of the strong and consistent animal,
clinical, and epidemiologic research, the several existing trials,
and the experience in the United Kingdom and Finland
showing the benefits of lowering sodium intakes); (b) too
expensive (and potentially siphoning funding from higher-
priority research); (c) possibly unethical; and (d) almost
certainly inconclusive, leading to calls for additional costly
and lengthy trials.

Sonia Y. Angell, then a deputy commissioner of health in
New York City and now the director of the California
Department of Public Health, pointed out that “prison
conditions are unique,” and prisoners not only have higher
rates of mental illness, cardiovascular disease, and other
problems, but they also experience stress levels that the
general population does not endure. Angell said, “Modifying a
single nutrient in a diet of a population in prison won’t
produce a study with answers relevant to our population at
large.”80

Ethical considerations raised additional concerns: Would the
inmates truly be giving their informed consent to participate in
the study? Should some of the participants be forced to eat a
low-sodium diet that they would rather not eat? Should others
be required to eat a standard, unhealthy, high-sodium diet?

Finally, and importantly, postponing public health action
pending the results from an RCT could undermine public
health because, according to Appel, planning, conducting,
analyzing, and publishing a study might delay policies to
lower sodium in the food supply for 15 years.81 During that



time companies and supportive politicians would likely argue
that the government should not encourage consumers or
require companies to reduce sodium until the results were
available. (My organization, the Center for Science in the
Public Interest, did not oppose the study, but pointed to the
ethical, practical, and financial obstacles to conducting it. We
also said that any such research should not be permitted to
delay government action on salt.)

Ultimately, according to two members of the committee
who spoke to me confidentially, the notion of a prison study
fizzled when the advocates could not develop a design that
would pass scientific and ethical muster, let alone be
financially feasible. Even Alderman, who was on the
committee and has called for trials for 30 years, stated in
August 2019: “I don’t think it’s possible” to conduct an RCT.82

One insoluble problem he pointed to was the prisoners’
uncontrolled access to the commissary, and the customary
selling and bartering of food they can buy there or receive
from visitors. The demise of the prison study might have
silenced calls for a gold-standard trial that had the potential to
end the controversy. But it didn’t. When I talked to Alderman
three months later, he had a new suggestion for an RCT, this
time one in which people already consuming a low-sodium
diet would be given either a salt tablet or a placebo and then
monitored for heart attacks and strokes. Again, practical and
ethical problems would certainly sink such a trial.

It is worth recognizing that public health measures are often
taken in the absence of randomized controlled trials. Policy
makers must rely instead on animal, epidemiology, clinical,
and other evidence. Health officials have advised people to
lose weight, stop smoking, avoid trans fat, and eat more fruits
and vegetables, all without robust, controlled trials.

If asbestos researchers were to look at the battle over salt,
they might quote the great New York Yankees catcher Yogi
Berra, who purportedly said, “It’s déjà vu all over again.” The
asbestos industry defended the safety of its product for
decades after it was known to cause cancer (again, no
randomized controlled trials). David Egilman, a clinical
professor of family medicine at Brown University and then



editor of the International Journal of Occupational and
Environmental Health, described the asbestos industry’s battle
plan this way: “They can throw a lot of things at the wall and
hope something sticks with the jury. . . . It forces people like
me or other scientists to try to clean up each thing that was
thrown at the wall, one at a time. And by the end of the day,
that could be confusing to a jury or judge.”83 Sounds like salt to
me.

Summarizing the Science
Most public health officials recognize that lowering sodium
intake helps prevent cardiovascular disease. But some
scientists have conducted large observational studies—that is,
not controlled trials—that appear to indicate that consuming
less than about 4,000 mg of sodium per day increases
cardiovascular disease. That finding is welcomed by the salt
and food industries and publicized in the media, but the
research has been roundly criticized, including by an
authoritative 2019 committee of the National Academy of
Medicine.

The scientists who oppose lowering sodium insist that new,
long-term, controlled trials must be done before consumers
reduce their sodium intake and governments adopt policies to
help them do so. (Some of the scientists who oppose lowering
sodium have received small amounts of industry funding and
collaborated with the food and salt industries; I address those
situations in chapters 5 and 6.) But during the several decades
in which researchers have called for such trials, the
preponderance of persuasive evidence showing how lower
sodium intakes would be healthful, not harmful, has
apparently convinced funders that such expensive projects are
unnecessary.

Whether or not you followed every twist and turn of the
research I’ve described so far, I’ll cut to the chase in chapter 4,
where I summarize the evidence for consuming more sodium
or less.



4

What All the Research Means

A modest reduction in population salt intake worldwide would result
in a major improvement in public health—similar to the provision of
clean water and drains in the late nineteenth century in Europe.

—Feng J. He, Graham A. MacGregor1

Confused by the competing claims? I hope not, but then again,
I wouldn’t be surprised if you were. Literally thousands of
scientific articles have been published on salt, high blood
pressure, and cardiovascular disease, so it can be confusing to
dive deep into that sea of research, especially when the
findings and the opinions of experts conflict so radically. And
then the news media, websites, social media, and blogs, which
sometimes have strong biases, convey some of that
information to the public.

So how do expert committees reach their conclusions in the
cases for and against sodium? Typically, by weighting a mass
of diverse evidence by strength. Table 4.1 does just that by
summarizing the strength of key research in support of or
opposed to reducing sodium in the American diet.

In chapter 1 we saw that sodium intakes in human
populations vary dramatically, from astonishingly small
amounts by isolated, subsistence tribes, to excessive amounts
in most industrialized countries, to enormous amounts in
Turkey, parts of China, Japan, and certain other countries. But,
bottom line, humans appear to be able to live quite well,
virtually without hypertension or cardiovascular disease, with
diets containing as little as a hundred milligrams of sodium per
day—which is far less than the 1,500 to 2,300 mg of sodium
recommended by the US Department of Health and Human
Services, World Health Organization, and other public health
authorities. Of course, it would be nearly impossible—and
unnecessary—for healthy people living in a modern culture,
with the temptation of salty prepared foods at every turn, to
consume just a few hundred milligrams of sodium in a day.



Table 4.1
Strength of evidence for and against reducing sodium
intake, rated from 1 (low) to 5 (high)*

Key Evidence for
Reducing Salt

(strength)

Key Evidence for Not
Reducing Salt (strength)

• Controlled trials show
that consuming more
sodium raises blood
pressure (5)

• In trials and
observational studies,
higher blood pressure
increases the risk of
cardiovascular
disease (5)

• Limited trials found
that lowering sodium
reduces the risk of
cardiovascular
disease (2)

• Some observational studies
(based on NHANES, PURE,
others) found that low sodium
intakes were associated with
higher mortality (1)

• In limited trials, low-sodium
diets together with restricted
fluids and diuretics increased
mortality in patients with
heart failure (1)

*Based on the number and quality of studies.

Chapter 2 provided clear-cut evidence that blood pressure
rises as sodium consumption increases, more so in African
Americans and people with hypertension and less so in
younger people with normal blood pressure. Overwhelming
evidence also supports a second fact: the higher the blood
pressure, the greater the risk of heart attacks and strokes.

Experts have long connected those two undisputed facts to
conclude that the risk of cardiovascular disease increases as
sodium intake increases and that the general population should
consume less sodium. While that logic is not airtight, trials on



salt and cardiovascular disease strengthen my confidence that
the relationship is real.

The Trials of Hypertension Prevention (TOHP) and a large
trial at a veterans home in Taiwan found that lower sodium
intakes were accompanied by lower risks of cardiovascular
disease. Further support for lowering sodium comes from the
United Kingdom, Finland, and Japan, where government
campaigns to lower sodium intakes were associated with
fewer, not more, deaths due to cardiovascular disease—though
other factors, such as lower smoking rates, might have
contributed to the benefit. But as critics of lowering sodium
argue, none of those studies demonstrated benefits from
slashing daily consumption to 2,300 mg or less per day.

Contradicting most expert authorities, as we saw in chapter
3, are researchers who disagree that consuming less salt leads
to less cardiovascular disease. Those researchers agree that
consuming more than 5,000 mg of sodium per day increases
the risk of heart attacks and strokes—but contend that intakes
lower than 3,000 mg per day also increase the risk. With most
Americans (and people in many other countries) consuming
about 3,000 to 4,000 mg per day, they argue that lowering
average sodium intakes to 2,300 mg or less per day could be
deadly. The National Academy of Medicine (NAM) and
others, however, found that the reports suggesting harm
suffered from disqualifying limitations, including inaccurate
measurements of sodium intakes and reverse causation, and
had a “high risk of bias.”2 In 2016, Frieden, then the director of
the Centers for Disease and Control, said those reports have
created a “false aura of scientific controversy around dietary
salt,”3 and the NAM summarily dismissed them.

The argument boils down to interpreting a voluminous body
of research, deciding where the balance of the evidence lies,
and then judging how much evidence is enough to advise the
public and call on companies to lower sodium levels. In the
case of salt and cardiovascular disease, researchers have a rich
lode of evidence to evaluate, including animal studies,
comparisons of people in different countries and of people
who migrated from one region to another, studies of aboriginal



peoples, and controlled trials, most of which points toward
cutting salt intakes.

Most of the world’s leading health organizations and
cardiovascular disease experts have concluded that a large
number of increasingly refined studies have established that
lowering sodium would yield huge health and economic
benefits. Public health advocates warn of the risks of waiting
for perfect proof before taking action based on the weight of
evidence. In 1968 former surgeon general William H. Stewart
said, in reference to controlling noise pollution: “Must we wait
until we prove every link in the chain of causation? . . . In
protecting health, absolute proof comes late. To wait for it is to
invite disaster or to prolong suffering unnecessarily.”4

Similarly, in 1986, when the Princeton historian Theodore
Rabb testified in Congress about the ozone hole, he reminded
legislators: “Scientists are never 100 percent certain. . . . That
notion of total certainty is something too elusive ever to be
sought.”5

Rabb also might have reminded legislators of a scientific
aphorism popularized by Carl Sagan: “Extraordinary claims
require extraordinary evidence.” To effectively challenge the
informed wisdom that reducing sodium levels would yield
enormous health benefits, skeptics need much more than a
small number of studies that are flawed and effectively
rebutted by other research.

Almost all authoritative health organizations and academic
experts agree that the evidence for lowering sodium—by
individuals and throughout the food supply—greatly
outweighs the evidence that lowering sodium would be
harmful or without benefit. Every year that we—consumers,
health officials, and the food industry—fail to reduce sodium
consumption condemns many thousands of people to
premature illnesses and deaths and unnecessary costs. The
next chapter provides a portrait of one of the causes of that
failure.
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The Mouse That Roared: The Salt
Institute

Salt is the flavor of life and this year we should all recognize its many
benefits. . . . [Without salt] people will eat fewer vegetables, and by
eating fewer vegetables, they will be less healthy.

—Lori Roman, Salt Institute president, quoted in USA Today1

If ever there was an entity worthy of the moniker “Big Salt”—
an outspoken organization defending the reputation of salt and
denying that typical consumption of salt causes death and
disease—it was the Salt Institute. Don’t be fooled by the
scholarly sounding word “institute”—the outfit was really the
salt industry’s PR and lobbying arm. It was a nonprofit, but not
a charity. The Internal Revenue Service categorizes it as a
501(c)(6) organization, one that aims to promote business
interests.

Sounding as extreme as the most rabid conspiracy theorists,
the Salt Institute took on the task of “promoting salt as a brand
and educating the public on salt’s positive health and
environmental impacts.”2 It variously bragged: “No single
ingredient does more positive things for food than salt.”3 In
fact, salt is “the essence of life,”4 “essential for life, health,”5

and “the flavor of life.”6 And, it contended in large boldface
print, “LOW-salt diets may HARM you,”7 claiming as fact
“that a low salt diet is significantly more harmful than a high
salt diet.”8 I am glad to report that the organization did
something in March 2019 that was wholly uncharacteristic of a
trade association: it went out of business.

More than two decades ago seven prominent hypertension
experts, including Paul K. Whelton at Tulane University School
of Public Health and Tropical Medicine and Myron H.
Weinberger at Indiana University School of Medicine, angrily
charged that “basically, the Salt Institute, similar to the Tobacco
Institute, is a group that attempts to manipulate scientific
findings for its own commercial benefit, in this instance, to



create doubt and confusion among Americans regarding the
dangers of high sodium intake.”9

Big Salt’s members included Morton, Cargill, and other
major salt manufacturers from around the world. (Ironically,
some of the association’s major members, such as Morton and
Cargill, actually market reduced-sodium salts, but they
represent a trivial fraction of the companies’ overall sales.) But
“big” it was not. The organization’s budget was only around $2
million to $3 million a year, half the cost of one 30-second
Super Bowl commercial, and it had only four or five staff
members.10 It was more like the “mouse that roared.”

Still, when salt came under attack, you could count on the
group to issue—and journalists to quote—a pithy, often sassy,
statement proclaiming that salt is either innocuous or positively
healthful. And the Salt Institute could magnify its impact by
calling on members such as Cargill (the nation’s largest
privately held corporation with annual sales—from products
such as sugar, refined oils, cotton, Diamond Crystal salt, and
chocolate—of more than $100 billion) and friends throughout
the food industry to defend salt.

Full disclosure: There was no love lost between the Salt
Institute and my organization. The lobbying group once
charged, for instance, “For years the Center for Science in the
Public Interest has been using trumped up hysteria to try to get
the federal government to control every recipe for almost every
food manufactured in the United States.”11 And it accused me of
being one of the leaders of the “anti-salt movement” (an
accusation to which I proudly plead guilty).12

In 2010 I appeared on Comedy Central’s The Colbert Report
with Lori Roman, the head of the Salt Institute.13 As Stephen
Colbert prepared to introduce her, he explained how to
distinguish between the Salt Institute and the Salk Institute, the
research institute founded by Jonas Salk: the “Salk Institute
cures polio; Salt Institute cures ham,” he joked. But Roman
didn’t appreciate Colbert’s humor, or his role as devil’s
advocate, when he gave me a chance to state some facts about
salt and health. In response, she defended her organization’s
members’ bread and butter by saying, “some of these facts have
no basis in fact.”



Roman was the president of the Salt Institute from 2009 until
2019. Prior to that, between 2006 and 2008, she was the
executive director of the American Legislative Exchange
Council (ALEC), a group that campaigns for hard-right policies
at the state level. Its members include conservative state
legislators and corporate representatives. ALEC is an excellent
training ground for someone who would be expected to
challenge federal and local actions concerning salt. (Given that
right-leaning position, it’s not surprising to learn that in 2019
Roman became the president of the conservative American
Civil Rights Union.)

Notwithstanding the organization’s paramount goal of
defending salt and salt manufacturers, the Salt Institute found
room in its budget to support right-wing organizations.14 It gave
$2,500 to the Education Action Group, which advocates for
government aid to private and religious schools,15 and $15,000
to the Independent Women’s Forum (IWF). That group’s Board
of Directors Emeritae, reflecting its political stance, includes
Trump White House officials Kellyanne Conway and Larry
Kudlow. In 2014, the IWF was railing against reducing sodium
in school lunches16 and the expansion of the federally funded
school-lunch program, while it also advocated for informing
consumers about the benefits of meat and dairy products.17

The Salt Institute made much bigger investments, however,
in two officials it paid handsomely to focus like a laser on
protecting salt’s reputation and sales. Roman’s salary and other
compensation amounted to $449,000 in 2018.18 That was one-
seventh of the organization’s total annual budget of about $3.3
million. Wilfred Nixon, the vice-president for science and
environment, received $263,000.

The Salt Industry Defends Its Product
I was long puzzled by the Salt Institute’s seeming
preoccupation with defending salt in processed foods. After all,
only 3 percent of the salt used in the United States finds its way
into food.19 Almost half is used on roads and more than one-
third by the chemical industry. But, as one industry insider told
me, it was to be expected that the industry would defend every



single use of salt—every company and every industry defends
all of its products. Three percent of salt sales is still almost four
billion pounds, and food-grade salt may be much more
profitable per pound than less-purified industrial salt. Still,
Richard Hanneman, who preceded Lori Roman as the Salt
Institute’s president, told me that he spent most of his time on
road salt and highway safety.20

But on food salt, Hanneman emphasizes that his organization
concentrated on the science. He felt that neither side of the salt
debate had conclusive evidence to support its position so that
any “major change in diet was unjustified.” He believes that
sodium intakes are genetically determined and that no matter
how hard the government tried it would not be able to reduce
those intakes significantly. And dangers were lurking in lower-
sodium diets—people would eat more food to obtain the
sodium they needed, and that would lead to obesity.

The Salt Institute, the self-proclaimed “world’s foremost
authority on salt,”21 found myriad ways to portray salt as being
nutritionally just this side of spinach. It produced a variety of
videos, pamphlets, and website content aimed at undermining
public health recommendations to cut salt intake (and maintain
industry sales and profits). It enticed the news media to quote
its defense of salt at every opportunity. More than 30 years ago,
for example, it told Time magazine: “It’s easy to say cut back,
but food just doesn’t taste good without it. If we eliminate salt,
we’ll just see a lot more processed food being scraped into the
garbage can.”22 Of course, no one advocates eliminating salt
completely. A little bit is perfectly fine, and many
manufacturers have reduced sodium substantially without
sacrificing taste (see chapter 9).

In 2017, it sponsored a booklet called Salt for Dummies.
Don’t try to track it down, though. The publisher of the
Dummies series, John Wiley & Sons, began in 2015 to market
the brand to potential corporate clients so they could create
“custom content [that] speaks directly to your customers.”23 So
the booklet might have looked like a bona fide Dummies book,
but it was really part of the lobby group’s propaganda
armamentarium.



The Salt Institute attacked the federal Centers for Disease
Control and Prevention (CDC), one of the world’s premier
disease-fighting agencies, saying that “the CDC is wasting all
your money” by discouraging people from eating salty foods
instead of fighting infectious diseases. “Only a rabbit can eat a
salad without salt.”24 Sometimes it was hard to take the group
seriously, but it was deadly serious in opposing salt reductions.

The institute’s rationale for doing nothing shifted as the
science changed. In the 1980s, the group opposed lowering
sodium in the general food supply, because only people who
were salt-sensitive should worry about it.25 As is now
recognized, most people do not fall neatly into a “salt-
sensitive” or “salt-insensitive” category, and, in any case,
testing everyone periodically to see who was salt-sensitive
would be astronomically expensive and totally impractical.
Later the Salt Institute’s argument shifted to the need for more
research to prove that lowering sodium intakes would prevent,
not promote, heart attacks and strokes.

More influential than the Salt Institute’s sophomoric attacks
on health advocates, the lobbying group, well, lobbied. (See
also chapters 8 and 9.) For instance, a 16-page 2016 letter to
the Secretaries of Agriculture and Health and Human Services
charged that the sodium recommendations in the “Dietary
Guidelines for Americans” for 2010 and 2015 to 2020 were
“fatally flawed” and “systematically flawed” and should be
withdrawn.26 (Perhaps reflecting a keyboard with a stutter,
“flawed” was used in that letter 14 times.) In 2018, the Salt
Institute was already opposing any recommendation in the
“Dietary Guidelines for Americans 2020–2025” to limit sodium
when it said:

Contrary to the government’s current
recommendations of a maximum of 2,300
mg/day of sodium, evidence indicates people on
low sodium diets may place themselves at risk.
Peer-reviewed research has shown that low-salt
diets can lead to insulin resistance, congestive
heart failure, cardiovascular events, iodine



deficiency, loss of cognition, low birth weights,
and higher rates of death.27

And should any local government dare to adopt sodium-
reduction measures, the Salt Institute came down hard on it. In
2015, New York City became the first government to take
regulatory action on salt. The city had the audacity to require
menu warnings next to items at chain restaurants that contained
more than a whole day’s worth of sodium. The Salt Institute
called that effort “misguided,” “wrong,” “could be harmful,”
“based on outdated, incorrect sodium guidelines,” and
“unnecessary.”28 The Salt Institute supported the restaurant
industry’s legal challenge to the law, but that gambit failed.29

Fortunately, the city listened to experts at the American Heart
Association and elsewhere and ignored the industry’s pleas.

The Salt Institute sometimes bolstered its limited political
muscle by hiring major Washington lobbying firms. For
instance, it paid Patton Boggs a total of $220,000 in 2010 and
2011 and APCO at least $20,000 for lobbying to weaken or
eliminate what the “Dietary Guidelines for Americans” said
about salt (that effort failed).30 A decade earlier, the trade group
apparently had better luck—it applauded the US Department of
Health and Human Services for eliminating a specific sodium-
reduction goal from its “Healthy People 2000” report.31

In September 1996, the Salt Institute petitioned the FDA to
repeal a regulation that allowed companies to state on their
labels that low-sodium foods, in the context of an overall low-
sodium diet, could reduce the risk of high blood pressure. “Our
purpose in doing this is to remove what has been an unfair
discouragement for the general public to reduce dietary sodium
in hopes that it would reduce their hypertension or their risk of
hypertension,” said Hanneman.32 Three months later the
institute withdrew its petition—before the FDA could reject it.33

In August 2006, Hanneman—along with two academic
consultants, Michael H. Alderman of the Albert Einstein
College of Medicine and Suzanne Oparil, a professor at the
University of Alabama, Birmingham—met with John O.
Agwunobi, the assistant secretary for health at the Department
of Health and Human Services. The meeting came shortly after



the FDA announced that it planned to hold a public workshop
on the health risks of a salty diet. Hanneman urged the
government also to review the health risks that might be caused
by reducing salt intake.34

To obtain advice, gain spokespersons, and bolster its
credibility, the Salt Institute relied on its Health Council, a
group composed of well-known professors. Over the years
members of the council included some of the staunchest
defenders of salty diets: McCarron, Oparil, Alderman, John
Laragh (New York–Presbyterian Hospital, Weill Cornell
Medical College, New York City), Alexander Logan (Mt. Sinai
Hospital, Toronto), and Judith Stern (University of California,
Davis, nutritionist).

Academic scientists on industry committees typically claim
to be independent and unbeholden to industry, but members of
the Health Council certainly sang from the “Defending Salt”
hymnal. At least two of those scientists have failed to disclose
on multiple occasions their affiliation with the Salt Institute
(see chapter 6).

The Salt Institute paid council members honoraria of up to
$3,000 a year, though some did not receive any money, and
encouraged them to get “out of the closet” and speak out more
boldly and publicly about their views on sodium consumption.35

Two former institute officials I spoke to could not recall how
much, if anything, they paid to the professors.

The lobbying group long maintained that a randomized
controlled trial (RCT) was needed to end the salt wars. We saw
in chapter 3 how conducting such trials could provide useful
information, but they are widely seen as being unnecessary,
probably prohibitively expensive, and, hence, unlikely ever to
be funded. But advocating for more research sounds so sincere
and neutral that it can distract from the fact that just calling for
the research could block federal education campaigns or
regulatory measures indefinitely.

In 2018, researchers published an article in Hypertension, a
top peer-reviewed journal published by the American Heart
Association. The article, which I discussed in chapter 3, called
for the RCT on prisoners.36 At the end of the article, the authors



declared “none” for conflicts of interest. But I discovered that
the Salt Institute had given $25,000 to the professional
organization of dietitians (the Academy of Nutrition and
Dietetics, AND) for “development of a randomized controlled
trial of cardiovascular outcomes.”37 Patricia Babjak, the CEO of
the AND, told me:

A portion of the funds were released to support
the efforts of Dr. David McCarron [a co-author
of the Hypertension article] and the study group
that was organized with Duke University to
develop the paper. . . . The balance of the
funding has been earmarked for the Academy to
assemble an advisory group to support the
development of a protocol for a RCT to address
the relationship between sodium intake and
cardiovascular events.38

One of the authors of the Hypertension article, who
requested anonymity in order to speak candidly, told me that he
was not aware that anyone in the group had received any
funding from the Salt Institute.

The Mouse’s Last Squeak
On March 1, 2019, the Salt Institute quietly posted a little-
noticed item on its website (see figure 5.1) to announce that it
was disbanding! More than a century after its founding in 1914,
and days before the publication of the National Academy of
Medicine’s report that dismissed some of the research showing
risks of reducing sodium that the group relied upon, the Salt
Institute said: “After careful consideration, the board members
of the Salt Institute have decided to pursue the dissolution of
the trade association, effective March 31, 2019.”

Shortly after its announcement, I called the institute to ask
why it was going out of business. All I got was an answering
machine. (Members of the group’s board of directors and
Roman also declined via email to talk to me.) It seemed like
quite a coincidence that the decision was made within days of



the release of the NAM’s report. But one knowledgeable person
told me that the decision to disband had actually been made the
previous October. It was likelier that the salt industry, along
with many major food manufacturers, understood that their
ultimate customers—the general public—were increasingly
concerned about their diets, and that it was time for the salt
manufacturers and the food industry to stop fighting old battles.
My informant also suspected that the member companies just
wanted to cut their expenses, though the amount they paid the
institute was relatively trivial.

Figure 5.1

The Salt Institute’s going-out-of-business notice.

And so what did staffers think were the organization’s
biggest accomplishments with regard to diet and health?
Hanneman told me that they “defended the good name of salt.”
Morton Satin, the group’s former vice president and science
director, says the group succeeded in getting its message to the
public and getting normally reticent scientists who are
unconcerned about current sodium intakes to speak out more
boldly. Roman, the president during its last decade, told me in
her email: “We did our best to follow the science. Being ethical
in every statement we made was of paramount importance to
us. In the face of conflicting evidence, we called for more
studies, which I feel was the logical and ethical thing to do.”39



The disappearance of the Salt Institute eliminated the main
industry defender of salt. Time will tell whether other industry
groups, such as SNAC International, the snack-food industry’s
trade association, will fill in for it or if individual companies
will take up the cudgels. But I doubt that any other trade
association will defend salt with the zeal and persistence of the
Salt Institute.

Salt Lobbyists Overseas
While the Salt Institute was laboring away in the United States,
it had counterparts overseas. In France, Pierre Meneton, a
cardiovascular disease researcher with the French National
Institute of Health and Medical Research (Inserm), bearded the
lion when he publicized the harmfulness of high-sodium diets.
He blamed the salt producers’ lobby and the food industry for
misinforming health professionals and the media and stymying
efforts to reduce sodium consumption.40 Meneton estimated that
high-salt diets were causing about 25,000 deaths per year in
France.41

Around 2001, Meneton began to encounter some problems.42

French media reported that Meneton was labeled a national
security threat and was spied upon by the country’s security
services. The government allegedly bugged his office and cell
phones and put his friends and relatives under surveillance,
charges the government has denied but are supported by
documents.43 In her book titled The French Vendetta, the
journalist Sophie Coignard concluded that the French food
industry, which has much greater resources and influence than
the salt industry, had persuaded the government to surveil
Meneton.44

To Meneton, not publicizing his concerns about salt was
unconscionable. “When I started to take an interest in this
question [of high-salt diets],” he said, “the question was
ignored by everyone, public authorities, journalists,
professionals. This posed a major problem for me: What is the
purpose of a scientist?”45



Meneton’s troubles continued. In 2006, an official of the salt
industry’s lobbying organization, Comité des Salines de France
(Salt Association of France), wrote to the director of Inserm,
saying: “Recently we have alerted you to the immoderate and
indiscriminate attacks launched on salt with no scientific basis
by the monomaniac, Pierre Meneton. . . . We are obliged to
draw your attention to an interview that this researcher has just
granted, associating your institute with his anti-salt rantings.”46

Meneton later said, “Another Inserm researcher, a
nephrologist [kidney specialist] at the Necker Children’s
Hospital in Paris, publicly questioned my work. Everyone
knows that he is paid by the salt industry as a scientific
adviser.”47

Clearly, Meneton had infuriated the salt industry by accusing
it of deceiving the public about the health risks from salty
foods. The industry also was angered that he gave an interview
to TOC, a small-circulation French magazine, that was
illustrated with an image of a salt packet emblazoned with the
bold-lettered message “salt kills.”48 The industry then sued
Meneton, the journalist who wrote the article, and TOC’s
publisher for defamation.49 Ultimately, in 2008, a judge in the
criminal court in Paris dismissed the case, saying that scientists
who espouse a critical opinion cannot be sued under French
defamation laws.50

Perhaps not surprisingly, when the industry organization
presented its preliminary pro-salt position in court, its
representative relied heavily on a few studies by Michael
Alderman, the consultant to the Salt Institute in the United
States.

Across the English Channel, the Salt Association has lobbied
hard against the United Kingdom government’s precedent-
setting sodium-reduction campaign. Sounding like its American
sibling, the British group said, “Recent research suggests that
consuming too little salt may actually increase the risk of heart
disease.” It added:

The public is increasingly asking “what should
be our relationship with salt?” People are



confused by the conflicting evidence. The war
on salt has continued for decades, without firm
evidence of any long-term health benefits from
restricted salt diets. . . . We are urging the
Government in the strongest possible terms to
undertake new, population wide studies to
determine the real effects of salt consumption on
our health. Until then, the Government will be
continuing to take risks with public health by its
failure to acknowledge the essential role salt
plays in maintaining a fit and healthy body.51

The British government ignored the salt lobby when it
mounted its campaign to lower sodium intakes and created a
character named “Sid the Slug” to help send the message. The
Salt Association actually filed a formal complaint with an ad
industry watchdog, the Advertising Standards Authority, about
the Sid campaign, calling it “incorrect and potentially very
damaging”—but the complaint was dismissed.52 Lately, the Salt
Association appears to be inactive (because of Sid or something
else, I do not know).

I discuss in chapter 7 how the British government’s salt-
reduction campaign (including the hilarious efforts of Sid)
helped lower sodium intakes and improve health in the UK and
inspired as well the efforts to lower consumption in a growing
number of countries. But first, in chapter 6, I explain how
industry funding might cloud a research professor’s objectivity.
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Money and Science

The effects of industry funding seem to occur at an unconscious level,
so much below the radar of conscious thought that the influence is not
recognized.

—Marion Nestle, Unsavory Truth1

One of the standard ways that industry, be it makers of food,
cigarettes, or pesticides, seeks to influence public opinion and
public policies is to hire academic specialists to conduct
research, provide advice, lobby government officials, give
talks, and speak out in the media. The scientists who receive
industry funding invariably take the side of industry: they
downplay risks found in independently funded research or say
that more evidence is needed before concluding that a product
is harmful. Numerous academic studies have found that when
companies sponsor research on artificially sweetened
beverages, juice, milk, soft drinks, and the fake fat olestra, the
outcomes are much likelier to favor the companies than when
studies are independently funded.2

And so it is with salt. Companies such as Frito-Lay, the
biggest maker of salty snacks, and the Salt Institute, the
lobbying group funded by the salt industry (and the subject of
chapter 5), have used scientists as paid or unpaid consultants.
Indeed, Frito-Lay’s former chief scientist, Dr. Bob I-San Lin,
told me it was not difficult to “pay and persuade” scientists to
help the company and to take a position that was consistent
with the company’s.3 Funding might support research or pay
scientists to be consultants. Sometimes the funding is
disclosed in scientific papers or at conferences, but oftentimes
not. Of course, receiving corporate funding does not guarantee
that a person will take an industry-friendly position. And
conversely, some academics have views supportive of
particular products without receiving any funding from their
makers. But make no mistake about the influence of funding.
David Michaels, a professor at the George Washington
University Milken Institute School of Public Health, is one of



the most astute observers of the politics of regulation based on
his experience as a top health official in the Clinton and
Obama administrations. He states in his book, The Triumph of
Doubt, “the funding source for any research—who’s footing
the bill—is a powerful motivator of anyone’s reasoning.”4

Most medical journals ask authors to disclose conflicts of
interest to alert readers of possible biases. Disclosure is seen as
a partial remedy for that perennial problem because it may
lead readers to evaluate the articles with a more skeptical eye
and enable them to reach their own judgments about the
significance of the funding. But journals (and journalists)
accept whatever information about conflicts of interest that
scientists provide, and some may not provide full and honest
disclosures. Consider the inconsistent statements about and by
Michael H. Alderman, the hypertension researcher at Albert
Einstein College of Medicine.

• August 1998: “Dr. Alderman said he doesn’t accept
industry money.”5

• February 1999: “We do not have any connection with
or receive funds from the food and salt industries or
any related commercial interests.”6

• August 1999: “I do not believe that the several
thousand dollars I received five or more years ago
[from the Salt Institute] would affect my integrity.”7

• 2006: Alderman said he had never received funding
from the Salt Institute.8

• 2011: The New York Times reported that he said “he
once was an unpaid consultant for the Salt Institute
but that he now did no consulting for it or for the
food industry.”9

• 2011: He acknowledged he “was a member of the
Advisory Board of the Salt Institute from 1995 to
2008. During this time he attended an annual
meeting most years, receiving a US$750 honorarium
for the first meeting, and, he said, none thereafter.”10

• 2019: His 42-page-long CV lists consultancies but
not his work with the Salt Institute.11



In 2014, Feng J. He and Graham A. MacGregor, the British
campaigners for less-salty foods, charged that Alderman, as
co-author of an article in the American Journal of
Hypertension, “has once again failed to declare that he has
worked over many years as a consultant to the Salt Institute.
As [he was] editor-in-chief of the American Journal of
Hypertension, this could be viewed as a very serious conflict
of interest.”12 While the medical community does not have a
uniform guideline for determining when authors no longer
need to disclose past conflicts, Alderman’s inconsistent
statements hardly reflect full disclosure.

Alderman denies that his varied connections to the Salt
Institute influenced his judgment. He told me, “It was the
unexpected finding in my own research—never refuted, but
frequently reproduced—that changed my mind from a believer
[in cutting sodium] to a skeptic.” I asked him if he regrets ever
taking funding from the salt industry, and he told me, “Yeah, I
think it’s a mistake.”13

Another long-time defender of salt is David A. McCarron, a
former professor of medicine at Oregon Health and Science
University and former unpaid associate researcher at the
University of California, Davis (and recently a presumably
unpaid but cheerful deliveryman for his wife’s pet food
company14). His assistance as a paid consultant to the salt
industry is lauded in a tribute on his website by Dick
Hanneman, the president of the Salt Institute:

The Salt Institute has valued Dr. McCarron’s
consulting expertise for a quarter century and
has appreciated the professionalism and
responsiveness of his expert team. . . . Dr.
McCarron has earned our respect and
admiration for the quality of his counsel.15

Over the decades, McCarron wrote numerous articles
putting “sodium into its correct context” and downplaying the
role of salt in promoting cardiovascular disease.16 He has
contended that the salt–blood pressure “hypothesis has never



been fully supported by either the researchers or the data in
this area of investigation.”17 And he’s claimed: “We have
signals from many different sources telling us that maybe it is
calcium and not sodium that is the problem.”18 At one time,
McCarron was receiving $3,000 a year from the Salt Institute
(possibly enough to reinforce his views on sodium, though
only a pittance compared to the six-figure fees that some
researchers get from drug companies19), and he served as a
consultant at least through 2010.20 (McCarron did not respond
to my request for an interview.)

Around 2016, McCarron received funding from the
Academy of Nutrition and Dietetics (AND, the professional
organization of dietitians), which had obtained it from the Salt
Institute.21 The funding was for developing a protocol for a
randomized controlled trial (RCT) on sodium and
cardiovascular disease (I discuss these RCTs in chapters 3 and
5). McCarron co-authored an article proposing such a study—
on prisoners—but failed to disclose the funding he previously
received from the Salt Institute, Grocery Manufacturers
Association (GMA, which since morphed into the Consumer
Brands Association), and ConAgra Foods (maker of Chef
Boyardee, Marie Callender’s, and other salty processed
foods).22 (I spurred the journal to publish two corrections
noting McCarron’s relationships with GMA, ConAgra, and
AND, but did not get it to disclose the Salt Institute.)23 He also
failed to disclose that funding when he spoke at a 2018
meeting that the National Academy of Medicine held on
sodium.24 One industry insider told me, “David McCarron has
his whole career pegged on salt. And David McCarron is
somebody that you [can] almost never convince there’s
anything wrong because . . . this is his life.”

In a media interview, McCarron gave a laughable excuse for
not acknowledging his industry connections in the article that
proposed the prisoner study: “McCarron said that he left those
positions off because, in his view, they were already widely
known. ‘It’s common knowledge I have these relationships.’”25

Salim Yusuf of McMaster University Medical School in
Hamilton, Ontario, has led the PURE research program that
associated low sodium intakes with higher rates of deaths from



cardiovascular disease than the higher intakes typical in
industrialized countries. PURE studies have received a small
amount of funding from Unilever (one of the more nutrition-
conscious manufacturers) and the South African Sugar
Association, but the great majority is from traditional medical
research funders and the drug industry. Yusuf is also the
executive director of the Population Health Research Institute
(PHRI), which is affiliated with McMaster. Campbell Soup,
ConAgra, PepsiCo, and other food-industry giants funded a
PHRI nutrition conference in 2014, some of which focused on
sodium.26 But PHRI’s main work relates to contracts with
Bayer, Novartis, and other drug companies to conduct tens of
millions of dollars’ worth of research unrelated to salt.27 (Yusuf
declined my requests to discuss his group’s research and
funding.)

Some people assume that companies give professors money
or perks (such as covering the costs of speaking at a
conference in a nice place like Hawaii) to persuade them to
change their views and defend industry. But that is a simplistic
analysis. Often, in this chicken-or-egg situation, companies
learn of professor whose views or research might be
supportive of their products or practices. They then might
cultivate those professors, perhaps inviting them to a
conference or research facility or asking for advice on a letter
they are sending to a government agency. If a professor
expresses interest, company officials might deepen the
relationship by asking the professor to be a consultant or
offering to support a research project. Next thing you know,
the professor is on television defending the industry or its
products or arguing that a product has not been proven
harmful—often without mentioning the corporate funding.

Some of the consulting fees, honoraria, and travel expenses
that professors receive from industry are modest, but that does
not mean they have no effect. Even small gifts—free lunches,
stationery, drug samples—have been shown to influence
doctors’ attitudes and prescribing habits.28 Is there any reason
to assume that nutrition researchers would be any less
influenced by consulting fees, free travel to conferences, or
other gifts? Moreover, it is only human that when friendships



develop, without money changing hands, it is hard to publicly
criticize people.

Much as I am suspicious of the conflicts of interest that
industry funding causes, it certainly is possible for professors
to accept funding and still retain their integrity and objectivity.
As food-industry critic and New York University professor
emerita Marion Nestle has written, “Financial ties with food
companies are not necessarily corrupting; it is quite possible to
do industry-funded research and retain independence and
integrity. But food-company funding often does exert undue
influence, and it invariably appears to do so.”29 And to push
this argument further, one might actually want companies to
get advice from the most renowned experts. But many
researchers do not want to risk being tainted by industry
funding or even non-monetary relationships.

As an illustration of how complex the conflict of interest
can be, it is fair to acknowledge, as defenders of industry
funding sometimes contend, that non-industry funding could
also lead to biases. Funding, or the desire for funding, from the
National Institutes of Health, American Heart Association, or
other non-industry agencies could distort a professor’s views.
Knowing that such organizations have concluded that high-
sodium diets are harmful, some professors might think they
could enhance their chances of getting a grant by exaggerating
the evidence that salty diets are harmful, understating gaps in
the evidence, or avoiding doing research that might show that
salty diets are not a problem.

While funding presents an obvious bias, intellectual bias
might represent a more subtle influence. A researcher who
conducted a study showing that something is, or is not, a
problem may conduct further research with the hope of
reinforcing that finding. That kind of bias can be a problem for
any researcher, including ones who believe salty diets are risky
or those who believe them to be safe.

In the previous two chapters I offered an inside look at how
lobbyists operate and examined how biases in industry funding
can affect researchers. Let’s now look at the efforts by dozens
of countries around the world to reduce sodium intake.
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Less-Salty Diets around the Globe

Globally, 1.65 million deaths from cardiovascular causes . . . were
attributed to sodium intake above 2,000 mg per day. . . . These deaths
accounted for nearly 1 of every 10 deaths from cardiovascular causes.

—Global Burden of Diseases Nutrition and Chronic Diseases
Expert Group,

New England Journal of Medicine1

Hypertension is a global problem. The condition causes more
deaths than any other single factor. According to the World
Health Organization (WHO), the number of people with
uncontrolled hypertension jumped from 594 million in 1975 to
1.13 billion in 2015. Two-thirds of them lived in low- and
middle-income countries, and less than one out of five had their
hypertension under control.2 The WHO and others have also
estimated that raised blood pressure causes about 10 million
deaths per year, or about 17 percent of all deaths.3 Although
many factors such as obesity and aging populations contribute
to that toll, salty home-cooked meals or processed and prepared
foods are certainly a major factor.

The massive Global Burden of Disease study, which involves
more than 3,600 researchers around the world and is based at
the University of Washington in Seattle, has looked at the
relationship between diet and cardiovascular disease in 195
countries.4 It concluded that high sodium intake was the greatest
cause of diet-related deaths—about 1 million to 5 million per
year—with diets low in dietary fiber and fruit not far behind.
Those three dietary problems were responsible for half of all
diet-related deaths. Another report pegged the number at 1.1
million to 2.2 million deaths per year, including almost 90,000
in the United States.5 In response to such evidence, a number of
governments are working aggressively to lower sodium intakes,
and some multinational and local companies have started to
market less-salty foods.

A young nonprofit organization called Resolve to Save Lives
is spurring progress in low- and middle-income countries,
starting with China, Ethiopia, Thailand, Vietnam, and the



Philippines. It is funded by major foundations and headed by
Tom Frieden, the former director of the Centers for Disease
Control and Prevention. One of its three goals is to prevent
millions of deaths by lowering sodium levels in the food
supply.6

More and more governments around the world are
recognizing the health problem and the cost problem.
Governments and individuals spend billions of dollars a year
treating hypertension and its consequences. Lowering sodium
levels in the overall food supply could save a good chunk of
those expenses. And a growing number of major manufacturers
both acknowledge the public health benefits of lowering
sodium and anticipate that if they do not voluntarily reduce
sodium now, they will be forced to do so in the future.

Fortunately, the controversy over whether consuming less
sodium would be good or bad that has slowed progress in the
United States has not infected the rest of the world. Elsewhere,
it is generally accepted that people should gradually, but
greatly, reduce their sodium intake.

Finland was a salt-reduction pioneer, for instance, because of
the extremely high sodium consumption of its residents (one-
fourth greater than the amount Americans consume). Beginning
in 1979, Finland’s government sponsored a huge public
education campaign, which was supported with legislation and
other measures.7 It pressured companies to market healthier
products by lowering both sodium and saturated fat. Finland
also allowed a heart-healthy symbol to be used on packaged
foods with less than specified levels of sodium and required a
warning notice on foods with excessive levels. It achieved a
major reduction in sodium of at least 1,600 mg per person per
day, or about one-third.8 Rates of heart attacks and strokes
declined by about two-thirds, despite increases in obesity and
alcohol consumption. Unfortunately, since 2002 the Finnish
effort has flagged, as have further reductions in sodium
consumption.

Campaigns in northern Japan, where diets were among the
world’s saltiest, yielded decreases almost as big.9 Lower sodium
intake coupled with medications, community-based education,



and other actions combined to lower the stroke rate by more
than 85 percent.10

Currently, dozens of countries, ranging from Turkey to
Argentina to Thailand, are working to reduce sodium in the
food supply.11 Countries have used education, regulations, and
taxes to cut sodium. Hungary, for instance, slapped a small tax
on salty snacks and condiments. Fiji imposed a 32 percent tariff
on monosodium glutamate. Turkey, where sodium intakes
averaged 7,200 mg per day, used education and voluntary limits
to reduce consumption by 16 percent over four years.12 Table
7.1 lists some of the growing number of international efforts to
limit sodium.13

Battles over sodium have been waged in the United Kingdom
for more than a quarter century. In 1994, after much debate, a
government advisory committee on food policy recommended a
one-third reduction in salt intake, from 3,600 mg per day to
2,400 mg per day. How did the food industry behave? Fiona
Godlee, editor of the BMJ, described it in unusually sharp
language for an august medical journal:

The food industry has lobbied fiercely against
the threat to its profits. . . . Rather than
reformulate their products, manufacturers have
lobbied governments, refused to cooperate with
expert working parties, encouraged
misinformation campaigns, and tried to discredit
the evidence.14

Worse, Britain’s chief medical officer cast doubt on the
evidence linking high sodium intakes to high blood pressure
and stressed that the committee’s recommendation was not
going to be accepted as government policy.

But the battle over salt was just starting. The United
Kingdom has been fortunate to have a persistent,
knowledgeable, passionate—and effective—physician wage a
multifaceted campaign to lower sodium consumption. Literally
for decades, Graham A. MacGregor, a physician trained as a
kidney specialist, together with his steadfast colleague Feng J.
He, a physician and epidemiologist, have chastised industry for



harming consumers and chastised the government for allowing
industry to do so. MacGregor might well be called the Rachel
Carson of salt reduction. As a professor of cardiovascular
medicine at the Wolfson Institute of Preventive Medicine at
Queen Mary University of London, he conducts original
research and is a prolific author of scientific papers. In addition
to that, he is a strategist, lobbyist, and publicist dedicated to
preventing cardiovascular disease in the United Kingdom and
around the world. In 2019 he was honored for his long and
impactful career by being appointed a Commander of the Most
Excellent Order of the British Empire—not quite knighthood,
but close.15

Table 7.1
International actions to limit sodium

Argentina

A 2013 law set modest sodium reductions for
18 categories of meats, bread products,
cheeses, and soups to be achieved by 2015.
For example, the law limits average sodium in
hamburger meat to 850 mg and in instant
soups to 352 mg per 100 grams (3.5 oz.). If
achieved, such cuts would cut sodium
consumption by about 350 mg per day and
prevent an estimated 19,000 deaths over 10
years. Some provinces banned saltshakers
from tables at restaurants, but that has not
been well enforced.

Australia Twenty sodium-reduction targets were set for
nine food categories: breads, breakfast
cereals, simmer sauces, soups, processed
meats, savory pies, potato chips, extruded
snacks, savory crackers, and cheese.
Participating companies (more than 35)
determine individually which products to
reformulate and the extent of reduction. By
2013 the average sodium level in breads was



reduced by 9%, breakfast cereals by 25%, and
cured meats by 8%.

Austria Many bakeries committed to reduce the salt
content of bread products by 15% by 2015.

Bahrain Reducing sodium in bread, most of which is
produced by a government-owned bakery.

Belgium

A 1985 rule limited the sodium content in
bread to 480 mg per 100 grams. In 2009 the
government set voluntary goals for 13 food
categories.

Brazil
In 2011, the food industry agreed to reduce
sodium across 16 food categories by 2.5% to
19.5%. Full implementation is set for 2020.

Bulgaria

In 2012, mandatory limits were set for bread
(480 mg of sodium per 100 grams), cheese,
meat and poultry products, and lutenica (a
vegetable relish product).

Canada

A Sodium Reduction Strategy was finalized in
2012, with modest results through 2018. A
plan for front-of-package warning notices was
proposed but not finalized.

Chile

Requires “High in Salt” warning labels on
foods with more than 400 mg per 100g (or
113 mg per oz.) for solid foods and 100 mg
per 100 ml (or 240 mg per 8 fl. oz.) for soups,
beverages, and other liquid foods.



Ecuador Requires prominent label notices to indicate
that foods are high, medium, or low in sodium
(and sugar and fat).

Finland
Since 1992, a “high in salt” notice (not very
prominent) has been required on foods with
more than a specified amount of sodium.

Greece
Greece limited the salt content in bread (1.7%
salt by dry weight) and tomato products like
juice, concentrate, and paste.

Hungary

A tax is levied on a small number of salty
foods and condiments with sodium contents
above specified levels. In the first four years,
that tax (plus taxes on soft drinks, energy
drinks, candies, and other foods) raised $219
million for public health spending.

Israel

Requires warning notices on solid foods with
more than 500 mg of sodium per 100g (and
400 mg for liquid foods); those limits will
drop by 100 mg in 2021. Warnings are also
required on foods high in saturated fat and
sugar; a voluntary healthy symbol is allowed
on qualifying foods.

Kuwait

Goal was to reduce salt in bread by 10%
(actual reduction was at least 20%), with other
reductions in cheese, corn flakes, pastries,
potato chips, French fries, sandwiches.

Mexico Requires Chilean-like warning labels on foods
high in sodium and other nutrients.



Netherlands The maximum salt content for bread is 1.8%,
with voluntary limits for other categories.
Significant sodium declines were seen in
some food categories.

Paraguay
A 2013 resolution mandated a 25% sodium
reduction in bread, the main source of salt for
Paraguayans.

Peru Requires Chilean-like warning labels on foods
high in sodium and other nutrients.

South
Africa

In 2013 limits were set on sodium in bread,
breakfast cereals, butter and spreads, savory
snacks, potato chips, cured and uncured
processed meats, dry soups, and gravies.
Implementation deadlines were set for June
30, 2016, and June 30, 2019. Sodium was to
be reduced from 2010 levels in bread by 28%,
cereals by 37%, and cured meats by 46%.
When the 2016 targets were implemented,
two-thirds of products already met their
targets and many more products had salt
levels close to the target. Effort not evaluated.

Turkey

Limits on sodium in bread (which provides
one-third of Turks’ sodium) and some
processed foods like tomato paste; banned
sale of chips in school canteens in 2011.
Sodium intake dropped 20% from 7,200
mg/day in 2008 to 5,800 mg in 2012.

United
Kingdom

Voluntary salt-reduction targets were finalized
in 2006 and updated several times. The 85
targets applied to processed meats, bread,
cheese, convenience foods, snacks, and other



foods. Sodium consumption declined by more
than 10%.

United
States

In 2016 the FDA proposed voluntary sodium
targets (with 2- and 10-year time frames) for
more than 150 food categories, but they were
not yet finalized as of spring 2020. New York
City and Philadelphia require warning icons
on menus for high-sodium (2,300 mg or
more) meals at chain restaurants.

Uruguay

Requires Chilean-like warning labels on foods
high in sodium and other nutrients. In 2015 it
banned saltshakers, mayonnaise, and ketchup
at restaurants in Montevideo and saltshakers
from schools nationwide. Montevideo
restaurants must offer at least 10% of menu
items without added salt.

MacGregor was incensed that the UK government buckled
under pressure from the food industry, which had threatened to
withdraw funding it gave to the ruling Conservative Party. So in
1996 MacGregor created a nonprofit advocacy group supported
by leading sodium experts called Consensus Action on Salt and
Health (later changed to Action on Salt).16 The group
successfully pressured the British government to develop a
multifaceted sodium-reduction campaign. According to
MacGregor, “This required some fairly strong-arm tactics to
persuade government officials to take action which they
eventually did.”17 He and his colleagues supported the
government campaign with efforts to “name and shame”
companies that did not lower their sodium levels.18 Later,
because salty diets were a problem globally, MacGregor
broadened his scope by creating World Action on Salt and
Health and enlisted professors from around the world.

Largely because of pressure from the activist professors,
several members of Parliament and the Labour government



took aim at salt. In 2003 the United Kingdom became the first
major country to mount a systematic, but still voluntary,
campaign to reduce sodium. In 2006 the government’s Food
Standards Agency, which was relatively new and determined to
make a difference, specified sodium levels for about 80
categories of processed and restaurant foods that it asked
industry to achieve in the next four years.19 The government
expected companies to have the average sales-weighted sodium
content at or below those levels. And companies were asked to
limit the sodium content of any new products to those levels.
The UK followed up with three sets of tighter targets in 2009,
2011, and 2014, and proposed a fifth set in 2020 with a 2023
deadline.20 Their latest goal is to reduce Britons’ average
sodium intake to 2,800 mg per day.

Then instead of leaving those recommendations moldering
on bookshelves, where most voluntary recommendations end
up, the government mounted a creative advertising campaign,
featuring the memorable “Sid the Slug,” to urge consumers to
choose lower-sodium foods (see figure 7.1). Salt, of course, is
famously used to kill slugs. To play on that, one TV
commercial showed Sid in a parking garage, where he freaked
out at a woman loading grocery bags into her car. His father
—“dead now,” the slug said—had once offered him some good
advice: “Stay away from fast cars, loose women, and SALT.”21

But more important than the ad campaign, the UK
government publicly and privately pressured companies to
lower sodium levels. As I discussed in chapter 2, after five
years lower-sodium diets were preventing 6,000 premature
deaths per year. Several years later, further declines were
calculated to be preventing as many as 9,000 deaths per year.22



Figure 7.1

Sid the Slug was a key spokescharacter in the UK’s salt-awareness campaign.

Unfortunately, after a 2010 election that put the Conservative
Party in charge, a reorganization moved responsibility for the
salt campaign from one department to another, and interest
flagged. Instead of pressuring industry to use less salt, the
government and industry created a weak Public Health
Responsibility Deal, and the campaign lost momentum.23 The
government contended that the looser arrangement would be
more effective and less costly. But the pace of declines in
sodium consumption stopped declining, with researchers
estimating that thousands more people each year between 2011
and 2025 would suffer cardiovascular disease.24

The effectiveness of the British campaign to reduce sodium
is indicated by a survey of major fast food restaurants (Burger
King, Domino’s, KFC, McDonald’s, Pizza Hut, Subway) in six
countries.25 In 2012, researchers examined company nutrition



information for more than 2,000 fast foods in Australia,
Canada, France, New Zealand, the United Kingdom, and the
United States. Sodium levels across all the companies’
offerings averaged 25 percent higher in the United States than
in the UK and 36 percent higher than in France, where the
government also was pushing companies to cut the salt. For
instance, in late 2019, Chicken McNuggets in McDonald’s
home country had 150 percent more sodium than in the UK.
Burger King Onion Rings had over six times as much sodium
in the United States. And Subway’s Italian B.M.T. sandwich
had 17 percent more sodium in the United States than in the
UK.26 Yet some fast foods had more sodium in the UK while
others, such as the Big Mac, had equal amounts.

More than 70 countries have followed Britain by setting
targets—usually voluntary, a few mandatory—for sodium
levels in certain foods (table 7.1).27 But several countries are
taking a different approach. They are requiring foods with more
than a specified level of sodium (and calories, sugar, and
saturated fat) to bear prominent warning labels on the fronts of
packages (see figure 7.2).28 Chile was the first country to require
warning labels as part of a broader program to encourage
healthier diets beginning in childhood. Its labels are stop sign–
shaped and state simply “high in sodium” or other nutrient. If a
food is high in more than one of those nutrients, the label must
show two, three, or four warning notices. Also, Chile has
banned unhealthy foods from school cafeterias, limits cartoons
on packaging, taxes sugar drinks, and restricts junk-food
advertising on television.

Peru, Mexico, and Uruguay adopted labels like Chile’s. Israel
has required similar warning icons to steer consumers away
from foods high in sugar, salt, or saturated fat (though not
calories), and also created a voluntary “healthy food” icon to
attract people to healthier foods. Brazil is considering warning
labels,29 as is Colombia.30 In 2018, Health Canada proposed four
options for a warning notice, but that measure has been at least
temporarily shelved.

Front-of-package warning notices can be much more
effective than the Nutrition Facts labels used in the United
States—which (for starters) are not placed on package fronts



with recognizable icons but rather appear in small print on the
side or back, and usually list more than a dozen nutrients. But
numbers alone do not highlight problem nutrients in terms
people can easily grasp, such as “high in sodium.” The Chilean
health minister Carmen Castillo said the new law has had “a
tremendous impact on public health.”31 Before the legislation
took force, she said, businesses rushed to reformulate one-
fourth of processed foods. A study published in 2020 found that
sales of beverages high in sugar or other problem nutrients
declined by 24 percent after the labeling and advertising law
was passed, but the net change in calories from all beverages
purchased was only 7.4 per day (that study did not include
beverages sold at restaurants).32 In another recent report from
Chile, University of Chile researchers found that sales of
sugary breakfast cereals dropped by 11 percent and sugary
juices by almost 24 percent.33



Figure 7.2

Front-of-package warning labels. Top: Chile’s labels for foods high in sugar,
calories, saturated fat, and sodium; middle: Israel’s “healthy food” symbol and

warning labels for foods high in sugar, sodium, and saturated fat; bottom: one of
several formats that Canada has considered.

Lowering salt in packaged foods, by fiat or bolder labeling,
may work in countries like Britain and Finland where most
people rely on packaged foods and eating out. But several
billion people around the world still cook most of their meals
from scratch at home. In India, about 85 percent of salt comes
from salt used in cooking and at the table.34 In contrast,
Americans get only about 10 percent of salt that way. Health
officials in cook-at-home countries need to devise novel ways
to reduce sodium consumption. Because people buy packages
of salt, one promising approach is for stores to offer products in
which one-third or so of the sodium chloride is replaced by
potassium chloride, a salt not quite as salty as table salt (see the
section titled “Potassium Salt and Other Tricks of the Lower-



Sodium Trade” in chapter 9). A drawback is that “lite salt” is
more expensive and would have to be subsidized by the
government in order to encourage people to choose it.

While other countries from Turkey to Chile are using a
variety of means to lower sodium levels, until recently it has
been talk and argument, not action, in the United States. We can
only wonder how warning labels on foods, strict limits on
sodium, or even voluntary limits, if adopted years ago, might
have prevented thousands of strokes and heart attacks. I discuss
in the next chapter how tough it has been to improve American
salt policies.
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Policy Paralysis in the United States

It is clear . . . that we as a society and we as health professionals must
address the sodium issue, and we must do it now.

—Arthur Hull Hayes, MD, FDA commissioner, 19821

Much of the key scientific research on salt has been conducted
in the United States and sponsored by the National Institutes
of Health (NIH). But while some countries are taking the
findings of that research seriously and lowering sodium in
their food supplies, the United States has moved at a snail’s
pace. Consumers can help themselves by reading labels and
visiting websites in their quest to consume less sodium, but
our salt-filled food environment—a toxic food environment—
makes it almost impossible to eat packaged or restaurant foods
and still limit sodium.

We each should certainly eat more unprocessed foods, use
Nutrition Facts labels, and put our saltshakers in the cupboard.
But we consumers shouldn’t have to bear the entire
responsibility for coping with a high-sodium food
environment. As the Institute of Medicine (IOM, now the
National Academy of Medicine) has emphasized, “it is
unlikely that the average consumer will be able to successfully
reduce sodium intake without changes to other components of
the food environment.”2 The only way to achieve healthy
sodium intakes on a national scale is through public health
actions.

Official committees going as far back as the historic 1969
White House Conference on Food, Nutrition, and Health have
urged industry and government to take steps to reduce the
sodium content of foods—starting with baby foods—to help
prevent hypertension. (See box 8.1 for a timeline of significant
policy activities.) The conference’s final report stated:

Box 8.1



Timeline of policy activities related to salt

1969 White House Conference on Food,
Nutrition, and Health calls for sodium labeling
and reduced use of salt by food processors.

1977 Senate Select Committee on Nutrition and
Human Needs recommends that people
consume about 2,000 milligrams (mg) of
sodium per day.

1978 CSPI petitions the US Food and Drug
Administration (FDA) to require sodium
labeling on all packaged foods (and a warning
notice on the highest-sodium foods), revoke
the “generally recognized as safe” (GRAS)
status of salt, and limit amounts in processed
foods.

1979 FDA’s Select Committee on GRAS
Substances (SCOGS) concludes that salt
cannot be considered GRAS.

1980 The US Department of Agriculture
(USDA) and Department of Health and
Human Services (HHS) publish the first
“Dietary Guidelines for Americans,” which
urged consumers to “avoid too much sodium.”
Updates published every five years provided
similar, but increasingly specific, advice.

HHS said that companies should reduce sodium
in processed foods by 20 percent and that
average sodium consumption should be 1,200
to 2,400 mg per day by 1990.

1981 FDA announces a 5-point plan to educate
consumers and encourage companies to lower
sodium levels.

CSPI petitions FDA for warning label on
packages of salt.

5,000 health professionals urge FDA to limit
sodium in processed foods.

1982 FDA rejects CSPI’s 1978 petitions to label
sodium content and reduce sodium levels.



1983 CSPI sues FDA for not limiting sodium in
foods.

1984 Court permits FDA to defer action on
CSPI’s 1978 petitions.

FDA requires that beginning in 1986 sodium
content be listed on all foods that bear
nutrition labeling (about half of all foods).

1990 Congress passes the Nutrition Labeling and
Education Act, which requires labeling of
sodium (and other nutrients) on almost all
packaged foods.

2005 CSPI asks the court to require FDA to take
final action on CSPI’s 1978 petitions to
revoke salt’s GRAS status and limit sodium
levels, but the court denies that request.

CSPI re-petitions FDA to revoke the GRAS
status of salt and limit sodium in processed
foods to safe levels.

2007 FDA holds public hearing to obtain public
comments on CSPI’s petition.

2009 New York City, in partnership with many
other health departments and nonprofit
organizations, announces the National Salt
Reduction Initiative to press companies to
lower sodium levels.

2010 The Institute of Medicine recommends that
the FDA revise the GRAS status of salt and
set gradually declining mandatory limits on
sodium in packaged and restaurant foods.

2011 FDA holds public meeting on how to
reduce sodium consumption.

2012 USDA requires stepwise sodium
reductions in school meals to take effect in
2014, 2017, and 2022.

2015 CSPI sues FDA for not acting on CSPI’s
2005 petition to restrict sodium levels.

New York City requires warnings on high-
salt foods at chain restaurants.



2016 FDA denies CSPI’s 2005 petition, but
settles CSPI’s 2015 lawsuit by proposing
voluntary 2- and 10-year sodium targets for
processed and restaurant foods.

2018 Philadelphia requires warnings on high-salt
foods at chain restaurants.

USDA delays until 2024 further reductions
in sodium levels in school meals.

Commissioner Gottlieb says FDA will
finalize its 2-year sodium targets in 2019.

2019 New York and five other states, CSPI, and
Healthy School Food Maryland sue USDA to
reinstate its 2012 requirement for lower
sodium levels in school meals. In 2020 the
judge ruled against USDA.

Evidence has been accumulating that high
intakes of dietary salt from infancy onward may
be an important factor in initiating and
aggravating hypertension. . . . More informative
labeling of food as to salt content is needed. . . .
Food processors should be encouraged to
minimize the amount of salt.3

The conference did not recommend a specific sodium
intake, and it had no power to force action. But in the same
year, the NIH advised that “stringent sodium restricted diets
(less than 2,000 mg a day) bring about some reduction in
blood pressure in about one-third of those with hypertension.”4

Partly because of the 1969 report and public criticism, the
baby food industry started to clean up its products. In 1975,
Frank Nicholas, the savvy chief executive of Beech-Nut, a
smaller competitor of Gerber, saw a great sales opportunity.
He purged the salt from all the company’s baby foods.5 That
action generated huge, favorable publicity for the company



and forced Gerber and Heinz to stop adding salt to at least
some of their baby foods.6

In 1968, the Senate created the Select Committee on
Nutrition and Human Needs, which was chaired by Senator
George McGovern (D-SD), who worked collaboratively with
Senator Robert Dole (R-KS). The committee initially focused
on poverty and hunger and spurred major expansions of the
food stamp and school nutrition programs, but it then
expanded its focus to include nutrition for the general public.
After numerous hearings featuring testimony from leading
nutrition experts, in 1977 the committee issued a
groundbreaking report, “Dietary Goals for the United States.”
The report focused on diet’s contribution to heart disease,
cancer, and other chronic diseases. It expressed concern,
among many other matters, that “millions of children and
youth are moving toward hypertension.” The report
concluded:

The evidence indicates that a systematic effort
to reduce dietary sodium chloride intake and
increase dietary potassium intake would result
in the amelioration of much suffering among
those who are prone [to hypertension] and
would increase both duration and quality of life
for many millions of people.7

The committee then bit the bullet and made one of the world’s
first specific recommendations for sodium intake: people
should consume about 2,000 mg a day.

The Senate report ignited a firestorm of controversy about
what Americans should be eating. Fortuitously, the publication
of the report coincided with the beginning of President Jimmy
Carter’s administration, which sought to reduce the toll of
diet-related disease. But “Dietary Goals” was still a report
from just one Senate committee and did not have the force of
law. To move the ball forward, in 1980 the US Department of
Agriculture (USDA) and Department of Health and Human
Services (HHS) made the centerpiece of their diet-



improvement efforts the publication of a slim pamphlet called
“Dietary Guidelines for Americans.” The report helped shift
public attention from deficiencies of vitamins and minerals to
excesses of foods that promote chronic diseases. It gave
official endorsement to a diet with fewer calories and less
sugar, saturated fat, and salt. It connected high-sodium diets to
high blood pressure and said that Americans “take in much
more sodium than they need.”

Every subsequent edition of the “Dietary Guidelines for
Americans,” which by law is updated every five years, has
recommended limiting sodium intake, with the 1995 edition
supporting a limit of 2,400 mg of sodium per day. In 2005, the
report dropped the recommendation slightly to 2,300 mg for
most healthy people under about 50 years old. But for
individuals with hypertension, African Americans, and
middle-aged and older adults—that’s more than half the
population—it lowered the limit to 1,500 mg per day. In 2015,
the “Dietary Guidelines” narrowed that advice to people with
prehypertension and hypertension, which also is well over half
the population.

My organization, the Center for Science in the Public
Interest (CSPI), fired its opening salvo in the salt wars in 1977.
It started with the hiring of a recently minted nutritionist with
a master’s degree from Cornell University, Bonnie Liebman,
and a crash project of reviewing the evidence on the health
effects of high-sodium diets. Some of the research was
equivocal or did not find a problem, but much of it indicated
that high-sodium diets were harmful. Some of the nation’s
leading hypertension experts were deeply concerned about
Americans’ sodium intakes. For instance, Edward D. Freis, a
senior investigator at the Washington, DC, Veterans
Administration Hospital, wrote, “The evidence is very good, if
not conclusive, that reduction of salt in the diet to below [800
mg] a day would result in the prevention of essential
hypertension and its disappearance as a major health
problem.”8 Jeremiah Stamler, the Northwestern University
School of Medicine hypertension expert, said that habitual salt
intake sets the stage for hypertension. “It therefore,” he wrote,
“makes good sense to encourage the American people to eat



less salt and encourage the food industry to help by reducing
the salt that is so ever present in commercial products.”9

With sentiment like that from medical leaders, in 1978 the
CSPI formally petitioned the FDA to implement a suite of
actions that would begin solving the sodium problem. We
asked the FDA to:

• Require sodium content to be listed on all food
packages. Also, foods with 200 to 799 mg of sodium
per serving would have to state “Highly Salted” on
the fronts of packages, along with an image of a
saltshaker. The labels of even saltier foods would
have to add, “In some people, a high salt (or sodium)
diet may contribute to high blood pressure.”10

• Strip salt of its legal status as a “generally recognized
as safe” substance and reclassify it as a more
rigorously evaluated and regulated “food additive.”

• Limit the sodium content of processed foods by either
(a) setting a uniform limit on the milligrams of
sodium per 100 grams (or per 100 calories or per
serving) in all foods or (b) setting different limits for
different categories of foods.11

In 1981, the CSPI filed another petition that called on the
FDA to require a notice (an admittedly rather wordy one!) on
canisters of salt:

The Surgeon General has determined that, for
many people, a diet high in sodium or salt may
produce high blood pressure. High blood
pressure increases the risk of heart attack and
stroke. The public is advised to limit salt
consumption by cooking with only small
amounts and refraining from adding salt to food
at the table.12

Small packets of salt could state: “The Surgeon General has
advised the public to eat less salt.”



Those petitions marked the first time that someone called on
the FDA to fulfill its public health mandate and adopt specific
policies to solve the sodium problem. Little did we know at
the time that those petitions were only the first step of a
journey that would last more than four decades—and that
journey still continues. As an indication of what the FDA’s
receptivity to our petitions might be, shortly before we filed
our petitions, the agency’s acting director of nutrition, John
Vanderveen, told me that the large amounts of salt in
processed foods might be beneficial, because they protect very
active people from sodium depletion.13 Coincidentally, at about
the same time, Sanford A. Miller, the director of the FDA’s
Center for Food Safety and Applied Nutrition—and
Vanderveen’s boss—told me that high levels of salt in
packaged foods were a major nutrition problem and should be
limited.14

The GRAS (Generally Recognized as Safe) Review
Let’s now take a little detour back to 1969. That was not only
the year of the White House conference on diet and health, but
also the year that the FDA banned cyclamate, an artificial
sweetener suspected of causing cancer. Cyclamate was not an
official food additive, but rather an ingredient considered by
the FDA to be “generally recognized as safe,” or GRAS.
GRAS substances were supposed to be familiar ingredients
that everyone “knew” were perfectly safe, like vinegar,
vitamin C (ascorbic acid) . . . and salt and sugar. Because of
the public uproar over a synthetic and probably dangerous
chemical like cyclamate being considered safe, President
Richard Nixon ordered the FDA to review the safety of all
GRAS substances.15 To conduct the review, the FDA asked the
Federation of American Societies for Experimental Biology, a
consortium of scientific societies with mostly academic
members, to establish a Select Committee on GRAS
Substances, or SCOGS.

The committee took a decade to review the safety of over
370 substances and concluded that almost all were safe. But in



1979, the year after CSPI’s initial petitions to the FDA,
SCOGS shook the food world by concluding:

It is the prevalent judgment in the scientific
community that the consumption of sodium
chloride in the aggregate should be lowered. . . .
The Select Committee agrees and favors the
development of guidelines for restricting the
amount of salt in processed foods.16

It went on to say in its linguistically convoluted way that the
evidence was not sufficient to determine that the adverse
effects reported from current usage of salt were not
deleterious. In other words, current uses of sodium could not
be considered “generally recognized as safe”—exactly what
CSPI’s petition contended.

The FDA usually responded “reasonably quickly” to
SCOGS reports (most of which required no real response), but
because of “significant controversy” over the salt decision the
FDA needed to prepare strategy documents, according to
Miller.17 The FDA needed to consider “a great number of legal,
technical, and administrative issues.” Changing the regulatory
status of such a ubiquitously used ingredient, and possibly
other sodium-containing ingredients, certainly would be
complicated, but FDA probably also feared that the food
industry would try to block action, including by suing the
agency.

And, indeed, industry fervently wanted to stop the FDA
from limiting salt in foods, including in potato chips. One
example involved Frito-Lay—the nation’s biggest snack-food
maker, which even back then had sales of more than $1 billion
a year.18 Dr. Robert I-San Lin was the chief scientist at Frito-
Lay between 1975 and 1982. Now in his mid-eighties and
living in California, he still has a memory that would put an
elephant to shame. He told me that his supervisor wanted him
to testify at a public meeting convened by the SCOGS
committee and deflect or deny health concerns about salt. But
he refused because he believed that Americans were



consuming too much salt. His supervisor told him “testify or
pack up and leave,” but he managed not to do either. Instead,
another Frito-Lay employee, along with two academic
consultants to the snack-food industry, spoke at the meeting.
One of those consultants, John Laragh, a professor at Cornell
University Medical Center, testified: “We don’t know what the
ideal intake of sodium chloride is. But we do know that . . .
compromising the intake can be dangerous.”19 In other words,
don’t mess with the salt in foods. Lin says now, “We could
defeat the FDA and stop them from taking action on SCOGS’s
advice. . . . I could whack them down easily,”20 though at the
time he told his supervisors that he was “very reluctant to put
up a fight with the Committee on salt . . . [because] none of the
following arguments [against using less salt] are invincible.”21

Other Regulatory Inaction
In 1981, the Reagan administration appointed Dr. Arthur Hull
Hayes to head the FDA. Because Hayes headed the
hypertension clinic at the Hershey Medical Center in Hershey,
Pennsylvania, I was hopeful that the agency would act boldly
to tackle the sodium problem. But in the context of an
administration that was philosophically opposed to regulation,
Hayes and FDA adopted a largely voluntary plan that
encouraged companies to drop salt from cooking instructions,
label sodium on packages, reduce sodium levels in processed
foods, and produce more low-sodium foods.22 The key word
there is “voluntary.” Then-congressman Al Gore (D-TN), who
had held a hearing in 1981 on a bill to require labeling of
sodium, predicted that the voluntary approach was “almost
certainly doomed to failure.”23 And he was right, partly
because it is impossible to get several hundred million
consumers to read labels carefully before they buy a bottle of
salad dressing, bag of chips, or can of soup, and companies did
not experience much pressure to lower sodium levels. Stronger
medicine was needed to help cure the sodium problem.

At Gore’s hearing, Representative Robert Walker (R-PA)
objected to a labeling bill, telling me when I was testifying,
“I’m a little concerned about a process that has a Big Brother



approach.” I responded, “I don’t like Big Brother any more
than you do. But I find when I want to eat processed foods that
the salt content is dictated by another Big Brother—or Big
Aunt—Betty Crocker.”24

Even Commissioner Hayes said at Gore’s hearing, “I have
made it abundantly clear [to food industry executives] that if
sufficient positive action is not forthcoming, I would feel
compelled to pursue a mandatory solution.”25 (Jumping ahead
for a moment, in 1986 the FDA found that only about half of
foods had sodium labeling;26 I’m not aware of any report that
measured changes in the number of new lower-sodium foods
or the sodium content of existing products.)

Representative Gore’s bill attracted broad support from
fellow Democrats and such groups as the American Heart
Association (AHA), American Association of Retired Persons
(AARP), and American Medical Association (AMA). But to
get a vote on the House floor, the bill first had to be approved
by the Health and the Environment Subcommittee of the
Energy and Commerce Committee. Chairman Henry Waxman
and Gore thought they had the votes, but then the food
industry turned the screws.27 A congressional aide reported that
the AMA’s resolve dissolved when “the food industry
reminded the doctors that the AMA didn’t like being regulated
any more than it did.” And industry lobbyists expressed their
displeasure directly to members of Congress. In particular,
Campbell Soup and Procter & Gamble reportedly persuaded
two key Democratic congressmen (James Florio and Thomas
Luken), who represented the districts in which those
companies were headquartered, to drop their support. Waxman
acknowledged the obvious: “We are having difficulty getting
the votes to pass this legislation because of industry
pressure.”28 The bill was withdrawn in 1982.

In 1982, Hayes spoke at a conference sponsored by the
AMA. “It is clear,” he said, “that we as a society and we as
health professionals must address the sodium issue, and we
must do it now.”29 In a formal statement, the FDA
acknowledged that it “agrees with [the SCOGS GRAS review]
that ‘a reduction of sodium chloride consumption by the
population will reduce the frequency of hypertension.’”30 It



also acknowledged that setting limits on sodium “would
accomplish the desired goals” of reducing hypertension. But
the agency rejected setting limits “because the Commissioner
believes that a voluntary program will produce the desired
results with less regulatory burden.” The FDA issued an
ultimatum: “If no significant progress occurs toward these
goals in a reasonable time, the agency will consider additional
regulatory actions.” But the FDA did little over the next three
decades.

The FDA, under the leadership of a hypertension expert,
had an opportunity to save thousands of lives, but in 1982 it
denied both CSPI’s labeling and “limits” petitions.31 The FDA
said it would defer any action on the GRAS status of salt until
it saw whether labeling and voluntary actions would reduce
sodium to safe levels. As a consolation prize, however, in
1984 it at least required any foods with nutrition information
on their labels or foods that were fortified with extra nutrients
—about 30 percent of the dollar value of foods regulated by
the FDA—to include sodium along with calories and other
information.32

In the face of the FDA’s denial of its petitions, in 1983
CSPI, represented by attorneys at the Georgetown University
Law School, sued the agency. We contended that the FDA
failed to fulfill its legislative mandate by not requiring sodium
labeling and not setting limits on sodium in processed foods.
The next year, however, the FDA persuaded the court to set
aside the lawsuit so the agency could see whether sodium
labeling did, indeed, lead consumers to choose lower-sodium
products and companies to lower sodium levels.

The food industry wasn’t going to just sit around when salt
was in the crosshairs of the public health community and the
FDA was expressing concern about salty diets. In the 1980s,
Frito-Lay, a division of PepsiCo, tried a new strategy: shift
blame from too much sodium to too little calcium. In a memo
labeled “Frito-Lay’s confidential information,” Frito-Lay’s
Bob Lin reported that David A. McCarron (a key figure in
chapters 3 and 6), then a professor at the University of Oregon
Health Sciences Center, had asked for funding for work aimed
at showing that calcium, not sodium, was the key dietary



culprit in causing hypertension. Lin wrote, “An effective
promotion of ‘Calcium Antihypertension Theory’ may release
the pressure on sodium for the time being.”33

Lin recommended giving McCarron a grant of $10,000 to
$20,000 ($26,500 to $53,000 in 2020 dollars) and cooperating
with the Salt Institute, thinking that the resulting research
could provide “powerful ammunition” for the company. But
Lin presciently warned, “I don’t believe proper calcium intake
can prevent/ameliorate most types of hypertension, so even if
the ‘Calcium Theory’ campaign is successful, the [sodium]
issue will come back in the long run.” Lin also criticized
McCarron’s own research: “From [a] scientific point of view,”
he said, “there is much to be desired. . . . There are potholes.”34

And, in fact, during a phone call Lin told me: “I doubted that
McCarron was a real expert on salt and hypertension, and
knew that he downplayed the link between them.”35 Lin did not
recall whether McCarron actually conducted a study, but
McCarron certainly publicized the notion that calcium, not just
sodium, was a major cause of hypertension.36 (McCarron did
not respond to my requests for an interview.)

Speaking more broadly, Lin believes that industry has
fought so hard against effective government actions to reduce
sodium consumption because of a basic philosophical
principle. PepsiCo (and presumably other industry giants)
“fight against any government intrusion into business
freedom.”37 That would apply to salt reduction, food labeling,
pollution controls, and many other matters. But internally, Lin
was trying hard to reduce salt in Frito-Lay products. He tested
techniques including using finer salt crystals and using
electrostatically charged salt particles that would spread more
evenly on chips and increase the salty sensation.

To say that progress was slow in the 1970s and 1980s would
grossly overstate the pace of change. One likely reason was
that the FDA was afflicted by a severe case of conflicts of
interest. The revolving door between the food and drug
industries and the FDA spun faster than a carousel on
amphetamines: a commissioner left for the drug industry, a
deputy commissioner became the vice-president of the food
industry’s major trade association, the head of the foods



division came from a food manufacturer and left to become an
industry consultant, another head of the foods division joined
the soft-drink industry’s trade association, the head of nutrition
left for a major candy company, and one chief lawyer went to
the vegetable-oil industry while another came from and went
back to a law firm representing food and drug companies.
Such officials molded the mind-set and decisions of the
agency.

After the court put CSPI’s sodium lawsuit in abeyance, and
the voluntary labeling program was in place and without
apparent effect, CSPI sought other ways to educate people
about sodium. We began a decade-long effort to win passage
of a law that would require more informative food labeling
with fewer deceptive health and nutrition claims. Thanks
especially to Representative Waxman and Senator Howard
Metzenbaum (D-OH), that effort culminated in the 1990
Nutrition Labeling and Education Act, the law that requires
nutrition labels on almost all packaged foods. The list of
labeled nutrients includes sodium. The restaurant industry,
however, “vociferously opposed” the legislation unless
restaurants were excluded, which they were (unless they made
deceptive health and nutrition claims).38

Nutrition Facts labels have been invaluable to millions of
consumers who are watching their intakes of sodium, calories,
cholesterol, or other nutrients, but they have not led to the
kinds of improvements we had hoped to see, either in the
nutritional quality of foods or in shoppers’ choices. A decade
after it became law to label processed foods with Nutrition
Facts, Americans were still consuming the same amount of
sodium. So in 2005 CSPI focused once again on sodium. We
published a report, “Salt: The Forgotten Killer,”39 and sued the
FDA for never taking final action on our 1978 petitions to
revoke salt’s GRAS status and limit sodium levels in foods.40

Back in 1984 when the court denied CSPI’s initial lawsuit,
District Court Judge June L. Green ruled that the FDA “must
make a decision on the GRAS status of salt” after its voluntary
programs “have been in effect for a reasonable period of time
and FDA has had an opportunity to assess their impact.”41

Twenty years certainly gave companies and the FDA that



“reasonable period of time,” yet over those years, sodium
consumption hardly changed. Unfortunately, the court ruled
that our petition had gathered 27 years’ worth of dust and we
would have to file a new petition with the FDA, which we did
later in 2005.42 The new petition highlighted the voluminous
medical research that had accumulated in the intervening
years. This time the world seemed more ready to listen.
(Except, of course, the irrepressible Salt Institute, which told
the FDA: “There is no justification to change the GRAS status
of salt. . . . Prudence dictates that we tread very carefully in
any consideration of a change in the regulatory status of salt to
ensure that we do not do the population more harm than
good.”)43

Though the scientific evidence of salt’s harmfulness had
become even more decisive, federal officials continued to
avoid taking bold actions to protect the public’s health.
Amazingly, in 1990, long after the “Dietary Guidelines for
Americans” and other authoritative publications stated that too
much salt increases blood pressure, the FDA’s Vanderveen
(who had become the full-fledged director of nutrition) said,
“There is no conclusive evidence that salt consumption causes
hypertension. It’s only a hypothesis.”44 And when the officials
took any action, it was minimal and had no effect on
consumption. Mounting effective regulations and hard-hitting
educational campaigns was beyond the pale for FDA officials.
The basic reasons were obvious: industry opposition and costs.

FDA officials were not the only ones who failed to tackle
sodium. The USDA regulates the labeling and safety of meat
and poultry products ranging from pork chops to frozen
pepperoni pizzas, which contribute about one-fifth of the
sodium we consume. To encourage action in that arena, I met
with several top officials in 2005 to express my concerns
about sodium.45 But when I said that salty USDA-regulated
foods, and implicitly the USDA, were responsible for
thousands of premature deaths every year, it was like waving a
red cape in front of a bull. Dale Moore, the Secretary of
Agriculture’s chief of staff, was outraged and stormed out of
the meeting. Richard Raymond, the Under Secretary for Food
Safety, responded dismissively, “people will eat what they’re



going to eat” and should just read labels. So much for action
by the USDA.

But, as Alexander Pope wrote almost three hundred years
ago, “hope springs eternal in the human breast.” I continued to
harbor hope that the United States government would protect
the public. The next chapter explains the latest developments.



9

Progress at Last!

Given the overwhelming scientific evidence, pursuing voluntary
reductions of sodium in the food supply is warranted and overdue.

—Thomas R. Frieden, MPH, MD, Director of the Centers for
Disease Control and Prevention, 20161

Little was happening on the salt front in somnolent
Washington during the first decade of the twenty-first century,
despite prodding from two of the largest health organizations.
The American Medical Association (AMA) pointed out what
health experts all knew:

Even motivated individuals find it difficult to
moderately reduce sodium intake because most
sodium consumption derives from salt added
during food processing and by restaurants.
Therefore, any meaningful strategy to reduce
population sodium intake must rely on food
manufacturers and preparers to reduce the
amount added during preparation.2

The AMA called for at least a 50 percent reduction in
sodium in processed foods and restaurant meals over the next
decade in order to slash stroke and heart attack rates. A few
years later, another major organization of health professionals,
the American Public Health Association (APHA), called for a
major decrease in sodium by 2021. Both recommendations
were ignored in Washington.3

New York City and Allies Challenge Companies
Several local health officials, distressed by the high rates of
cardiovascular disease in their communities, decided that it
was time to take on salt and not wait for the federal
government to act. In 2009, New York City’s Department of



Health and Mental Hygiene, the most action-oriented health
department in the country, spearheaded a new effort to cut
sodium intakes. To pressure companies to use less salt, the
health department created the National Salt Reduction
Initiative (NSRI), which ultimately was supported by over one
hundred nonprofit health organizations and local and state
health authorities.4 The goal was to reduce sodium in packaged
and restaurant foods by 25 percent over five years.5 The NSRI,
analogous to the British plan, developed a set of voluntary
sodium targets for 61 categories of packaged foods and 25
categories of restaurant foods. NSRI announced modest two-
year and tougher four-year recommended reductions ranging
from 15 to 40 percent, depending on the category. Those were
not maximum amounts for any given product, but the sales-
weighted average for a company’s products in each category.
The goals were based on foods some companies were already
marketing, so New York officials knew that the goals were
achievable. Officials then met with company and trade
association officials to encourage them to meet the targets.

The food industry did not exactly rally en masse in support
of the NSRI. The Grocery Manufacturers Association (GMA),
the packaged-food industry’s powerful lobbying arm, said it
supported a voluntary, gradual approach to reducing sodium
consumption to 2,300 mg per day, but carped that the “food
industry continues to have a number of outstanding issues”
with the initiative.6 In its 23-page letter, GMA complained
about virtually every aspect of the program. It said, for
starters, that New York should focus on the whole diet and
lifestyle instead of just one ingredient. Its members “strongly”
felt that New York should not even be mounting a “national”
initiative, but should let the federal government do so—never
mind that the federal government had done nothing for
decades, and that dozens of other cities and states across the
country and numerous national health organizations supported
the NSRI.

Next, GMA criticized the specific goals for many food
categories, such as charging that the 40 percent reduction goal
for breakfast cereals was “too aggressive” and that a 25
percent reduction in cold cuts would impair the industry’s



widespread practice of incorporating water into processed
meats. Of course, if companies disagreed with the targets that
affected some of their products, they could ask for changes or
simply ignore the purely voluntary NSRI. (In January 2020,
GMA changed its name to the Consumer Brands Association,
representing a broader range of companies than makers of
grocery goods, and stopped lobbying on food safety and
nutrition.)

In the end, more than two dozen manufacturers and chain
restaurants, both local and national, agreed to meet the NSRI
targets for at least some of their foods. Kraft, Heinz, Mars,
Starbucks, and Subway were some of the largest participants.
Mondelēz International, a spinoff of Kraft Foods and maker of
Oreo cookies and Triscuit crackers, reduced sodium in
Nabisco’s Teddy Grahams Honey flavor crackers by one-third,
from 150 mg to 100 mg per serving. Subway reduced the
sodium in two of its most popular sandwiches, the Subway
Club and Italian B.M.T., by about 30 percent.

The city saw progress in many food categories. In 2009,
when the targets were established, no categories met the 2012
or 2014 targets. By 2014, 16 of 61 categories (26 percent) met
the 2012 targets and 2 of those (3 percent) met the 2014
targets. The period between 2009 and 2014 found a “modest”
7 percent decrease in sodium in all packaged foods, but that
was far short of the 25 percent goal.7 The pressure exerted by
the NSRI dovetailed nicely with the pressure that other
countries were putting on industry.

The key takeaway from the NSRI was that focused
government attention could spur sodium reductions. But then a
development occurred that moved the action from New York
City to Washington, DC.

A Salutary Recommendation from the IOM
Long before the New York City–led program, CSPI had
encouraged Congress to fund a report not on whether
Americans were consuming too much sodium, but on how to
lower sodium levels. Representative Rosa DeLauro (D-CT)



and Senator Tom Harkin (D-IA), two of the most stalwart
health advocates then in Congress, got Congress to fund the
Centers for Disease Control and Prevention (CDC) to prepare
a report on how sodium intakes could be lowered.

The CDC and other agencies within the US Department of
Health and Human Services (HHS) called on the Institute of
Medicine (IOM, now the National Academy of Medicine, or
NAM) of the National Academy of Sciences in 2008 to
undertake that study. In 2010, the NAM issued its landmark
report, “Strategies to Reduce Sodium Intake in the United
States,” that immediately energized the policy debates.8 The
report pointed out the “staggering” health costs—$73.4 billion
in 2009—related to hypertension. Jane E. Henney, a professor
of medicine at the University of Cincinnati and former
commissioner of the US Food and Drug Administration (FDA)
who chaired the IOM committee, lamented, “For 40 years we
have known about the relationship between sodium and the
development of hypertension and other life-threatening
diseases, but we have had virtually no success in cutting back
the salt in our diets.”9 “The vast majority of the US population
is consuming sodium at levels that are simply too high to be
safe.”10

The top recommendation in the IOM report was that “the
Food and Drug Administration should expeditiously initiate a
process to set mandatory national standards for the sodium
content of foods” [emphasis added]. The IOM also
recommended that those limits should apply to both packaged
and chain-restaurant foods and be decreased gradually every
several years.

In defending the need for mandatory limits, the report said
that voluntary initiatives “are challenged by the inability to
ensure that there will be compliance and they do not guarantee
a level playing field for food producers. Additionally, it is
likely that volunteers will drop out as reductions become more
challenging over time.” The IOM emphasized that “adopting
an exclusively voluntary approach in the United States may
have limited success and questionable potential for long-term
sustainability based on past US experience.”11



That echoed what Richard Kahn, the chief scientific and
medical officer of the American Diabetes Association, told the
FDA several years earlier: “Voluntary action has clearly not
worked to reduce the sodium content in processed foods. . . .
So to continue along with another twist of some voluntary
standards or voluntary mandate, so to speak, it’s not going to
work at all.”12

Predictably, anti-regulatory forces attacked the IOM’s
recommendations. Conservative talk show host Rush
Limbaugh, sounding like a latter-day Paul Revere, decried
(falsely), “they’re going to take away our salt shakers.”13 The
Salt Institute, of course, weighed in. Morton Satin, the group’s
vice president and science director, charged that the IOM
report ignored research that questioned the health benefits of
widespread salt reduction. “This whole thing doesn’t seem to
have been well thought out,” he said of the 400-plus-page
report. Satin argued that the government should promote a
balanced diet rather than a lowered salt intake—a boring
message that has never had any effect in either balancing diets
or lowering salt.14 The next year, the Salt Institute was back at
it with more rhetorical flair when the FDA and US Department
of Agriculture (USDA), spurred in part by the IOM report,
invited comments from the public on reducing sodium intakes:
“Yet, at a time when the overwhelming evidence is against
population-wide salt reduction, the same FDA is preparing to
turn consumers into 300,000,000 guinea pigs with an untested,
ideology-based, risk-prone dietary intervention.”15

Typical of industry’s comments was one from the National
Frozen Pizza Institute. “NFPI supports the goal of achieving
gradual but significant voluntary reductions in the sodium
content of the US food supply under the leadership of the
federal government. . . . It should take into account the
potential impact of sodium reduction on food safety,
functionality, cost, consumer acceptance, nutrition, and overall
public health.”16 The pizza makers say, in effect, that sure, they
want to lower sodium levels. But then they give every excuse
as to why it shouldn’t and couldn’t be done.

Would consumers support mandatory limits on sodium, as
the IOM recommended, or would they oppose “nanny state”



health measures? The CDC sponsored a survey of almost
10,000 consumers to answer that question. It found that a
remarkable 82 percent of consumers supported policies to
limit sodium at fast-food restaurants.17 Close behind, 56
percent of people surveyed supported policies to limit sodium
in packaged foods, with another 24 percent neutral.

The FDA Awakens
The day before the IOM report was released, the Washington
Post stated that the FDA was developing voluntary guidelines
for companies to reduce sodium that “would eventually lead to
the first legal limits on the amount of salt allowed in food
products.”18 The IOM’s recommendations and the Post story
hit the food industry like a bombshell and certainly got the
FDA’s attention, too. But instead of going down the IOM’s
recommended mandatory route, FDA commissioner Margaret
Hamburg immediately said that her agency would set
voluntary targets. “We believe we can achieve some
substantial voluntary reductions,” she said. (What was going
on here? Let’s not forget, as I noted in chapter 8, that 30 years
earlier FDA commissioner Arthur Hull Hayes said: “If
sufficient positive action is not forthcoming, I would feel
compelled to pursue a mandatory solution.”)19

So, the FDA pulled together a team of scientists,
economists, lawyers, and policy experts to shape a voluntary
sodium-reduction plan. Their challenge: the FDA had to figure
out sensible targets for every segment of the food supply,
which consists of well over 100,000 packaged products.20 The
FDA said, though, that less than 10,000 packaged foods
accounted for more than 80 percent of sales.21 Add to that mix
many thousands of dishes offered by tens of thousands of
restaurants.

The FDA’s staff proceeded with the task, but it was slow
going, partly a consequence of its complexity, partly because
of the inherent slowness of bureaucracies (more about that
later in this chapter). Meanwhile, forces outside the agency
sought to accelerate its work or stop it.



From inside the government, CDC director Tom Frieden
weighed in with a series of memos and emails. According to
someone familiar with their contents, the missives were
extremely forceful, reflecting Frieden’s increasing frustration
with the slowness.

Michael M. Landa—the director of the FDA’s Center for
Food Safety and Applied Nutrition who had overseen the
FDA’s sodium-reduction proposal—retired in January 2015.
But by March he was expressing his dismay about the FDA’s
slow pace. Landa wrote to the Secretary of the Department of
Health and Human Services, Sylvia Mathews Burwell, and
urged swift action: “There should be no further delay in
issuing draft voluntary sodium reduction targets, whether to
help set a ‘level playing field’ to facilitate industry reduction
efforts or to lay the groundwork for mandatory limits, should
the targets fail.”22 Seven months later Landa rebuked his
former agency directly, telling it:

The Federal government’s failure to take any
substantive action in response to the [2005]
Citizen Petition [from CSPI] is
incomprehensible, and it would be irresponsible
to wait any longer. . . . What is the Federal
government waiting for? Sodium reduction talk
from the Federal government is cheap and has
long been getting cheaper.23

At the same time, the threat of sodium guidelines did not go
without notice in Congress. One of the key opponents of the
FDA’s guidance was Representative Andy Harris (R-MD), an
anesthesiologist turned legislator. Though he did not receive
significant campaign contributions from the food industry,
Harris was typical of the anti-regulatory, pro-corporate Tea
Party legislators who poured into Congress in 2011.24 At a
congressional hearing in 2015, Harris hauled out the much-
criticized PURE study I discussed in chapter 3. He told FDA
commissioner Hamburg:



That study actually indicates that if you are a
healthy person you actually have an increased
cardiovascular risk of salt restriction. . . . That’s
not clear. I mean, I think you know that the
party line is that salt is bad and decreasing salt
is good, but it appears that’s not really true.25

That was representative of how flawed research can be used to
muddy the waters, confuse consumers, and impede policy
changes.

Like Frieden and Landa, I, too, felt the public had waited
long enough for the FDA to act. After all, the Obama
administration’s last year was fast approaching, and there was
no way to predict what the next administration would do. So
on October 8, 2015, CSPI, represented by the Public Citizen
Litigation Group, sued the FDA in federal court.26 We charged
that the FDA unlawfully had not responded to CSPI’s 2005
petition calling for mandatory sodium reductions. That lawsuit
led to a negotiated agreement between the government’s
lawyers and our lawyers that set a deadline of June 1, 2016,
for the FDA finally to respond to our petition.

Target Time at FDA
And exactly on schedule, on June 1, the FDA proposed
voluntary targets. Progress at last! The FDA provided goals
for more than 150 categories of foods—both packaged and
restaurant. They ranged from flavored potato chips to semisoft
blue-veined cheese to frozen pizza with meat, poultry, or
seafood.27 In setting targets, the FDA made sure that the lower
sodium levels were practical for each food category and would
not compromise the safety of any food. While the targets
would still have to be finalized after a period of public
comment, the proposal was a giant step forward.

The official name of the FDA’s proposal is “Voluntary
Sodium Reduction Goals: Target Mean and Upper Bound
Concentrations for Sodium in Commercially Processed,
Packaged, and Prepared Foods: Guidance for Industry—Draft



Guidance.” I’ll refer it to as the FDA’s guidance, plan, or
targets.

The FDA proposed easy targets for industry to meet two
years after they were finalized. Many foods were already
meeting those targets, and the FDA did not anticipate any food
safety or taste problems. If the entire food industry adhered to
the two-year targets (an unlikely occurrence), the FDA
estimated that Americans’ average sodium consumption would
drop from 3,400 mg to 3,000 mg, a moderate 12 percent
reduction.

The FDA also proposed much more ambitious targets to be
met in 10 years. Full adherence to those targets would reduce
average consumption to 2,300 mg, about one-third less than
people now consume and in line with the “Dietary Guidelines
for Americans” recommendation. Reaching those goals would
prevent tens of thousands of premature deaths each year. The
FDA said, “A consensus exists that reducing sodium intake to
2,300 mg/day is a viable, achievable, and effective strategy to
reduce the incidence of [cardiovascular disease].”28

To buttress its case in anticipation of opposition, the HHS
and FDA had undertaken an economic analysis of potential
savings that would result from lower sodium intakes. (To
obtain the document I had to file a request under the Freedom
of Information Act and then wait more than a year.) The
numbers are staggering. Cutting about 1,300 mg (about one-
third) of sodium out of the average diet and getting close to
2,300 mg, according to the report, would save $142 billion
over 20 years in reduced or delayed medical costs.29 The
healthier and longer lives that Americans would enjoy would
be worth an additional—and astonishing—$3.6 trillion over
20 years. Even if the FDA overestimated the benefits by
several-fold—because lowering sodium would not happen
overnight, and the assumptions might have overstated
sodium’s effect on blood pressure—I’m sure that the medical
savings alone would dwarf the estimated cost to companies of
reformulating some of their products.

FDA’s blueprint was a variation of the ones developed in the
United Kingdom and by New York City. It includes two kinds



of targets, with one specifying sales-weighted average levels
of sodium for each food category. (“Sales-weighted” means
that the sodium content of an individual product is weighted
by the volume of it sales—popular products are given more
weight than poor-selling ones.) Those targets establish a
benchmark for a whole category (for example, breakfast
cereals made by various companies), but not for individual
products (Kellogg Corn Flakes). Note that some companies
could do nothing, but instead rely on their competitors to
lower sodium sufficiently for the category to meet the target.
The second kind, to help ensure that no individual product had
huge amounts of sodium, sets maximum (voluntary) sodium
levels for all products in a category. Maximum levels are
important because they encourage companies to reformulate
their saltiest products—and enable health officials, journalists,
consumer groups, and consumers to identify foods containing
grossly excessive amounts of sodium.

To understand how the two kinds of targets would operate,
consider white bread.30 The FDA found that in 2010 the
average bread (weighted by sales) had 523 mg per 100 g (or
148 mg per 1-ounce slice). At least one brand had 700 mg per
100 g. The two-year targets seek to lower that average to 440
mg, with no bread containing more than 570 mg. FDA’s 10-
year target aims to bring the industry-wide average down to
300 mg per 100 g, with no bread having more than 460 mg.

Similarly, the average sodium level for all canned, ready-to-
eat (not condensed) soups, weighted by the volumes of each
soup sold, would (assuming that all the major companies met
the guidelines) drop from 265 mg per 100 g (equivalent to 636
mg per cup) to 230 mg in two years and 200 mg in 10 years.
Also, no ready-to-eat soup would have more than 310 mg per
100 g after two years and no more than 260 mg after 10 years.
For comparison, Campbell’s Chunky Beef with Country
Vegetables soup now contains 360 mg per 100 g. If Campbell
followed the FDA’s guidance, the soup would have no more
than 260 mg per 100 g in 10 years.

The CDC’s Frieden was one of many who cheered FDA’s
announcement. He wrote in the Journal of the American
Medical Association “that a decrease in sodium intake by as



little as 400 milligrams a day could prevent 32,000 heart
attacks and 20,000 strokes annually.”31 The American Heart
Association (AHA)’s CEO Nancy Brown applauded the FDA’s
move and urged the agency to finalize the targets soon (see
box 9.1 for a look at the valiant salt reductions efforts of the
AHA).32 “These new targets will spark a vital, healthy change
in our food supply, a change consumers say they want,”
Brown said, adding that lowering sodium levels could
eliminate 1.5 million cases of uncontrolled hypertension and
save billions of dollars in healthcare costs over the next
decade.33 CSPI, too, applauded, saying, the proposal “provides
clear goals by which companies can be held accountable. And,
it helps level the playing field for those companies that are
already trying to use less salt in their foods.”34

As welcome as the FDA’s action was, comparing a few of
the FDA’s targets to those of Britain indicates how far behind
the United States has fallen. For instance, the FDA’s short-
term, sales-weighted target for breakfast cereals is 550 mg per
100 grams,35 whereas the average sodium content for cereals in
Britain is already 176 mg.36 Similarly, American breads have
about 500 mg per 100 g, and the FDA’s proposed goal is 430
mg. British breads already average 380 mg per 100 g, with a
2023 goal of 340 mg.

Box 9.1
Salt hero—American Heart Association

The American Heart Association (AHA) has been the
only major health charity or professional organization
that has stayed on the sodium battlefield through the
decades. Its credible spokespersons—under the
leadership of CEO Nancy Brown and backed by the
association’s stellar reputation—have testified at
government hearings, pressed for strong government
recommendations, and lobbied Congress to require
healthier school meals. Its physician allies have
regularly, publicly, and loudly rebutted flawed scientific
reports. Its Heart-Check program, by licensing



companies to use the familiar heart-shaped logo on
labels of heart-healthy foods, encourages companies to
improve their products and enables consumers to choose
healthier foods. On the educational front, the AHA has
done everything from publishing low-sodium
cookbooks, to sponsoring clever online videos on
reducing salt, to publicizing “The Salty Six” processed-
food categories: bread and rolls, cold cuts and cured
meats, pizza, poultry, soup, and sandwiches. In recent
years, the group has consistently supported the sodium
limit of 1,500 mg per day for most adults as stated in the
2010 “Dietary Guidelines for Americans.”

Industry, Trade, and Food Giants Respond to
Targets

Industry did not exactly embrace the program like a long-lost
friend come home. Even though industry got its prize of an
entirely voluntary proposal, some companies still feared that it
could lead to mandatory regulations and subject companies to
lawsuits if they did not meet the targets. I believe those
concerns are akin to Chicken Little’s worries, but they led
some industry officials to consider the voluntary targets to be
little better than mandatory limits.

The Salt Institute blasted its predictably hyperbolic salvo at
the FDA: “The issuance today of new ‘voluntary’ sodium
reduction mandates by the FDA is tantamount to malpractice
and inexcusable in the face of years of scientific evidence
showing that population-wide sodium reduction strategies are
unnecessary and could be harmful.”37 (Several months earlier,
the industry group predicted that the FDA was going to issue
guidelines because of “long-term pressure from the Center for
Science in the Public Interest,” not because of the massive
amount of scientific evidence it disagrees with.)38 Of course,
the FDA did not issue any “mandate” and its guidance was
only a proposal. Its final guidance would be entirely voluntary
and could be ignored by any or all companies (an obvious



defect in the eyes of those who hope that sodium consumption
would be reduced rapidly and substantially).

The snack-food industry’s trade association, SNAC
International, also criticized the FDA for proposing a new
policy before a “real scientific consensus is reached.”39 It said
that the modest two-year goals for snack foods were far too
ambitious (100–300 mg too low), and wanted the agency to
eliminate the upper-bound targets entirely.40 It contended that
the National Academy of Medicine should conduct a new
review before the FDA did anything. In fact, in 2019 that
organization published just such a report—a scientific
consensus—that recommended that healthy adults consume
less than 2,300 mg of sodium per day, exactly what it
recommended more than a decade earlier. SNAC did not
dispute (or applaud) the NAM’s conclusions, but said that it
supported stepwise reductions provided that they were small
and voluntary.41

The GMA was more measured, but also raised concerns
about endangering people who might consume too little
sodium. The group said, “Like others inside and outside of
government, we believe additional work is needed to
determine the acceptable range of sodium intake for optimal
health. This evaluation should include research that indicates
health risks for people who consume too much sodium as well
as health risks from consuming too little sodium.”42 With
almost all Americans consuming far more sodium than is
recommended, being concerned about under-consumption is
like being concerned that a roller coaster will crash into your
home.

The GMA’s official responses to the FDA were 15-page and
74-page epistles reminiscent of its statement about New York
City’s NSRI. The association complained that two years did
not give companies enough time to revise their recipes and
that many proposed reductions were too steep.43

Other trade associations and individual companies also put
in their two cents.44 General Mills, Red Lobster, and the
National Restaurant Association all asked the FDA to extend
the two-year targets for another one to three years. As for the



longer-term targets, the American Bakers Association said,
“We believe that ten years, for certain products, is not a
feasible timeframe for complying with the proposed targets.”
It asked that that target date be extended. The American Butter
Institute and American Cheese Society asked the FDA to drop
their entire food categories from its program.

Refreshingly, several leading manufacturers welcomed the
FDA’s plan. Mars, which makes some salty Uncle Ben’s rice
products in addition to its non-salty candy bars, said, “Mars
applauds FDA for releasing its draft voluntary guidelines on
sodium and we look forward to providing additional
comments on the recommendations. At Mars, we have been
working on reducing sodium in our products since . . . 2010.”45

Two weeks earlier, Nestlé, PepsiCo, and Unilever had joined
Mars in urging that the FDA propose sodium targets.46

Interestingly, those industry giants, except for PepsiCo, quit
the GMA and created the Sustainable Food Policy Alliance to
support more progressive food and environmental policies. In
2019, that alliance also applauded the NAM’s updated
recommendation for lowering sodium to an average of 2,300
mg per day, saying, “Food companies can and should do more
to reduce sodium in food products. Reducing sodium levels
can be a powerful public health action to lower blood pressure,
a leading risk for heart disease.”47

Flaws in the Ointment
I was delighted that the FDA had finally taken a big step
forward on the sodium issue, even if its proposed guidance
was voluntary. But one prominent flaw would limit the plan’s
impact: the 8-year gap between the 2-year and the 10-year
goals. That is different from the voluntary plans developed by
the NSRI and the United Kingdom, which phased in gradually
lower targets every two or three years. Similarly, Chile had
two-year nutrient targets for its food-labeling standards and
then tightened them after two years and again after one more
year.



Mary R. L’Abbé, the former director of the Bureau of
Nutritional Sciences at Health Canada and now a professor at
the University of Toronto, says that the lack of interim targets
means that sodium reduction would likely quietly slide off the
agendas of both industry and government after the first flurry
of activity. She worries that “10 years is really almost a way of
burying something sometimes. There’s a lot of in-house
corporate expertise that you lose if you just pick up and start
and stop.”48 Government and industry experts likely would
move on to pressing new issues. And journalists, legislators,
and the public would probably forget about the whole thing.

The National Hispanic Medical Association said in 2016,
“If anything, the FDA should set a more aggressive timetable;
after all, this is only voluntary guidance.” As it pointed out,
“Establishing the 10-year targets in 2017 would mean 17 years
between the long-term sodium-reduction goals and the 2010
baseline.”49 Now, as I write in 2020, it is clear that industry
would have had more than 20 years to reach the 10-year
targets, assuming that those targets are finalized.

Separate from the long-drawn-out timetable, the National
Medical Association (the organization of African American
physicians) pointed out a serious weakness in how the targets
applied to restaurants.50 It said, “many restaurant meals are
enormous, with some providing one or more days’ worth of
sodium, even though their sodium content per 100 grams may
not be excessive.” It urged the FDA to set maximum sodium
levels per serving, not just per 100 grams, for three key food
categories: Sandwiches, Mixed Ingredient Dishes, and Other
Combination Foods.

New White House, New Scrutiny
Unfortunately, because the Obama administration took so long
to propose the sodium targets, it did not have enough time to
obtain comments from industry and consumers and finalize the
sodium targets before the president left office in January 2017.
Once Donald Trump was elected president, I assumed that it
would be a long, long time before the targets were finalized.



President Trump was far more enthusiastic about repealing
laws, regulations, and voluntary guidances than adopting new
ones—no matter how many lives they might save. But,
remarkably, the new commissioner of the FDA, Dr. Scott
Gottlieb, was not a shrink-the-government crusader like many
other high-level appointees. He was seriously interested in
fulfilling his responsibilities as a health official.

In March 2018, Gottlieb expressed his concerns about diets
high in sodium. He said that “researchers have estimated that
reducing sodium intake by one-half teaspoon [about 1,200 mg]
a day could prevent nearly 100,000 premature deaths a year
and up to 120,000 new cases of coronary heart disease, 66,000
strokes, and 99,000 heart attacks.” He added, “There remains
no single more effective public health action related to
nutrition than the reduction of sodium in the diet.” Gottlieb
said that the FDA planned to finalize the two-year targets in
2019.51

But the salt wars took an unexpected turn when Gottlieb
resigned from his position in March 2019 and was not
replaced until December. Also in 2019, the snack-food
industry, including PepsiCo (Frito-Lay), ConAgra (Slim Jims,
Orville Redenbacher’s), Campbell (Pepperidge Farm cookies),
and others, was hatching a plan to delay the finalization of the
targets. The American Bakers Association, American Frozen
Food Institute, International Dairy Foods Association, North
American Meat Institute, and National Restaurant Association
were also part of that effort, according to Politico, the news
outlet focusing on politics.52

One knowledgeable person (who would discuss the issue
only on an anonymous basis) said that much of the food
industry “was terrified” that the Trump administration would
finalize the sodium targets. So the trade associations, doing
business as the Sodium Coalition, lobbied the FDA and the
White House to keep the targets in abeyance until Trump
administration economists conducted a new estimate of the
costs and benefits of the FDA’s program. That could easily
delay the final program for another year and give industry
more time to kill it completely (such as by getting Congress to
include a fatal sentence in an appropriations bill). As of spring



2020, the FDA’s four-year-old, life-saving plan was still not
finalized.

But wait. Why is the White House involved—isn’t the FDA
an independent agency? By law it is, but in reality its parent
agency, the Department of Health and Human Services, and
the White House scrutinize every major action the agency
wants to undertake.

Meanwhile, that same insider told me that SNAC apparently
was telling the White House and other parts of the government
about its own assessment of the costs—but not the benefits—
of complying with the sodium guidelines. That person
understood that the costs were “grossly exaggerated.” The
industry group told Politico that it was merely trying to be
helpful: “We believe an OMB review will be a helpful part of
the policymaking process.” Laura MacCleery, CSPI’s policy
director, was more candid, telling Politico, “It’s unfortunate
that there’s a last-ditch attempt to throw sand in the gears.”53

(SNAC did not respond to my emailed questions.)

Big Questions: Why the Voluntary Path and Long
Gestation?

Considering the utter failure of voluntary action in the past,
why did the FDA once again go the voluntary route? And—
considering that CSPI petitioned the FDA in 1978 and 2005 to
lower sodium levels in the food supply, that the agency’s
SCOGS advisory committee concluded in 1979 that salt was
not “generally recognized as safe,” and that the Institute of
Medicine in 2010 recommended that the FDA set mandatory
limits on sodium—why did the FDA take so many years to
propose targets? The answers are complicated—and good
examples of why it takes a lot longer to adopt new federal
policies in real life than in a one-hour TV drama.

I was initially sorely disappointed that the FDA was not
setting mandatory maximum sodium levels. Such limits for all
foods in a category, even if they would affect only a minority
of products, have at least three advantages over a voluntary
approach. First, they would have teeth and ensure that all



companies actually trimmed sodium in their saltiest products.
Second, the FDA could easily enforce them. And third, they
would provide a level playing field—companies that made the
effort to lower sodium would not have to compete with
companies that spared themselves the effort and expense.
Kraft Food’s Senior Vice President of Research and Nutrition,
Todd Abraham, said that Kraft lost sales when it reduced
sodium but other companies did not.54

On the other hand, FDA officials recognized that just setting
maximum limits on sodium would not spur companies to
reduce levels in the great majority of foods already below
those limits. In fact, companies that used less sodium might
even feel they had permission to add more salt up to the
maximum. The FDA wanted to accomplish more.
Complementing maxima with targets for entire food categories
would give companies a benchmark for cutting the sodium in
large fractions of their portfolios.

I have since been persuaded that the voluntary approach was
inevitable. Mike Taylor, who was the FDA’s Deputy
Commissioner for Foods at the time and a strong public health
advocate, defended the voluntary approach. FDA officials felt
they lacked “the data to justify specific limits for each of the
many categories of food products.” However, Taylor felt that
even a voluntary program would represent major progress.55

He added, “Importantly, of course, FDA did do a lot of
technical homework to produce the voluntary targets, and my
hope was that there would be learning and additional data
collection that could in the future support mandatory limits.”56

He might have added that most other nations’ salt-reduction
initiatives are voluntary.

Landa, another dedicated health proponent, regarded even
the voluntary guidance as “a fairly heavy lift” both
scientifically and legally and believed that an actual regulation
to limit sodium “would not have gotten off the ground”
because of implacable industry opposition—but it would have
been tough even without that opposition.57 For one thing,
libertarians would have waved the “nanny state” flag.



Companies fearing that strict legal limits on sodium content
would necessitate expensive reformulations of salty foods,
impair their products’ taste, and reduce sales might well have
gotten their friends in Congress to shut down the whole
sodium-reduction initiative. In contrast, setting voluntary
targets would shrink all the pitfalls and still impose pressure
on industry to cut the salt.

But even the FDA’s voluntary scheme was temporarily
handcuffed by Congress. Representative Harris sponsored a
measure that prevented the FDA from working on its 10-year
guidelines until the NAM had issued a report on the safety of
cutting sodium to 2,300 mg per day. The appropriations
legislation for 2017, 2018, and 2019 included a measure that

prohibits the FDA from using funds
provided . . . to develop, issue, promote, or
advance any regulations applicable to food
manufacturers for population-wide sodium
reduction actions or to develop, issue, promote
or advance final guidance . . . for long term [10-
year] population-wide sodium reduction actions
until the dietary reference intake report with
respect to sodium is completed.58

The administration’s slowness in proposing its guidance is
another story. After all, the FDA scheme for targets was
similar to what the United Kingdom and New York City had
done, so the agency was not breaking any new conceptual
ground. But what seemed all too slow from the outside was
par for the course, or even rapid, for people whose watches
worked on government timetables.

To help understand the administration’s concerns and
emphasize the urgency of reducing sodium, in 2012 the AHA,
APHA, and CSPI met with White House staffers. Across the
table were several officials, including Sam Kass, a restaurant
chef who had been the Obamas’ personal chef before he
became the White House Senior Policy Advisor for Healthy
Food Initiatives and a chef at 1600 Pennsylvania Avenue. In



other words, he was the nutrition chief at the White House, the
first such person to have that role. The officials explained that
competing priorities inevitably slowed down the release of
sodium guidelines. But at that time, the FDA’s proposal for
voluntary guidelines was nowhere near completion or headed
to the White House.59

I don’t know if we impressed them with the importance and
practicality of lowering sodium across the entire food supply.
But I do remember well one awkward moment when a
member of our delegation stated with utmost confidence that
manufacturers and restaurants could easily lower salt levels by
simply omitting salt from all their recipes. That person—as I
soon discovered—had no idea who Kass was or that Kass had
more than a little experience cooking delicious meals in some
very prestigious kitchens. I bet Kass got a good laugh out of
that faux pas.

In February 2014, those same health groups, plus the AMA,
met again with White House officials to press for action on
salt. At that time, the FDA still had not sent a proposal to the
White House. One official asked what we thought about
setting targets for only key—not all—sources of sodium and
also said that the administration was not likely to move ahead
on salt before it acted on heart-disease-promoting trans fat
(which the FDA banned a year later). Another official
criticized the health groups for exaggerating the risks of high-
sodium diets and warned that even a voluntary reduction
program could trigger the ire of companies that suspected that
voluntary recommendations could lead to mandatory
requirements.

In doing research for this book, I asked former officials
familiar with the “sausage-making process” inside the
government why it took so long to propose the guidelines.
Several talked to me on the condition of anonymity. At the
FDA, Michael Landa and others emphasized the sheer
enormity of the task. Staffers had to evaluate the range of
sodium levels in products that spanned more than 150
categories, identify sensible and defensible average and
maximum levels for each category, make sure that sodium’s
preservative and other functions were not lost, and determine



that the whole initiative jibed with the law. Another reason
was bandwidth: the FDA’s staff had other major priorities
competing for their time—implementing a complicated new
food safety law, banning partially hydrogenated vegetable oil
(the source of artificial trans fat), and making controversial
revisions to the Nutrition Facts label. The sodium guidelines
sometimes got pushed aside.60 From the White House’s
perspective, Kass said, “it took [the FDA] years to get us a
proposal.”61

Adding to the scientists’ challenge was the bureaucratic
problem. The government’s process for issuing anything is
complicated and slow. The FDA’s foods division first must
develop a plan and get buy-in from the commissioner’s office.
(The draft document was almost cleared to go upstairs in July
2013.)62 The agency then needs to circulate it to and get
agreement from sister agencies, such as the CDC, USDA, and
the National Heart, Lung, and Blood Institute (part of the
National Institutes of Health). Next, its parent agency, the
Department of Health and Human Services (HHS), has to
approve the plan. HHS staffers told me they as well had too
much work and too little time, but the department always
supported, not nitpicked, the FDA’s draft plan.

After going up and down the departmental ladder at HHS, a
draft proposal has to pass muster at the White House, which
typically asks for changes or an economic analysis that would
show that the whole endeavor was worth the trouble.
Competing priorities there may have played a role, too. First
Lady Michelle Obama, the most ardent advocate for better
nutrition ever to occupy the White House, was pressing
especially hard for requiring calorie labeling at chain
restaurants, updating the Nutrition Facts labels, and promoting
children’s health through healthier school meals and the Let’s
Move program, though she also championed sodium
reductions. And the White House considered implementing the
Affordable Care Act (Obamacare) its absolute top priority,
with any other health issues being a distraction or obstruction,
according to one former administration official. That person
wished progress could have been faster, but did not question
the strategic focus on Obamacare. Kass, however, disagreed



with the “competing priorities” problem. He said, “I just think
it’s inaccurate. . . . We can walk and chew gum at the same
time.”63 From the FDA’s perspective, though, Commissioner
Hamburg “felt like there were a million pushbacks and ‘slow
walks’ of reviews.”64 (Several former White House officials
who might have rounded out the picture did not respond to my
interview requests.)

Kass told me that everyone in the White House was on
board with the sodium plan. But, he added, “It just takes time
to do a piece of policy that is that complicated. . . . At every
turn it was a priority.” The GMA, ConAgra, and others were
lobbying the White House to drop or water down the sodium-
reduction plan, but that did not appear to have been a major
impediment. For Kass, a bigger concern was the FDA’s
estimate of the possible costs of the plan to industry. He was
shocked by the magnitude of the costs—billions of dollars. “It
was astronomical,” he said, a “f***ing disaster.” Kass feared
that disclosure of those costs—even though the benefits might
be hundreds of times greater—would trigger a firestorm of
opposition from Republicans in Congress and the food
industry. That “could potentially kill this project,” Kass said,
adding that the FDA “did a great job on a very, very
complicated piece of policy.” Then he suggested how the cost
estimate and political risk could have been kept significantly
smaller:

They treated [the guidance] as if this would be
a law and that every company would have to
change their products, which dramatically
inflated the perceived costs of the effort and, in
our opinion, left the policy really susceptible to
attack, and made it quite vulnerable, both as a
policy and also how Republicans could
potentially use it to put forward laws that in the
future could ban the FDA from taking this kind
of action.65

I fervently wanted to obtain the FDA’s estimate of the
potential costs to industry, but even a Freedom of Information



Act request couldn’t pry the document out of the agency.

Kass was right that the voluntary nature of the sodium-
reduction program means that some companies would do
nothing or make smaller reductions than the guidelines call for
—greatly shrinking industry’s actual costs. Consequently, the
White House had the FDA rework its economic estimates,
adding further delay.

Though all those explanations make sense, another official
who is knowledgeable about the Obama administration’s
regulatory practices thinks they downplay industry’s role. That
official spoke of two factors he felt had a major impact on the
sodium effort. First, industry was more opposed to sodium
limits, even if voluntary, than to food safety, school meals, and
other matters because those limits could ultimately lead to
requirements that would force companies to reformulate large
percentages of their products. Second, and more generally, this
person told me, the administration was excessively risk-averse
and could have made more and faster progress on many issues.

The process to propose sodium reductions was frustratingly
slow, but there was no villain or cabal that sought to
undermine the FDA’s effort to lower sodium consumption.
Rather, it was a case of how the Washington policy-making
apparatus works when it comes to anything that is
complicated, controversial, and consequential. As Kass said,
“It took longer than everybody wanted, but we got it done.
And I think that’s what’s most important.”66 True, but the
matter was not really “done.” It took the administration so
long to propose the guidelines that there was no time to
finalize them, and the matter has languished for four years.

School Cafeteria Fights
One of the important battlefields in the salt wars is schools.
Health advocates have long focused on the nutritional quality
of school meals, because some 30 million children eat low-
cost or free lunches per day, and 15 million children eat
breakfast at school.67 For decades, the meals needed
improvement and updating to be consistent with the “Dietary



Guidelines” as required by law. All too often they were
brimming with excess calories, sodium, and saturated fat and
deficient in vegetables and whole grains. Recall from chapter
2 the research indicating that higher-sodium diets in infancy
and childhood lead to higher blood pressure as children grow
older. Reformers hope that eating healthier meals in school
would accustom children (along with their families) to eating
healthier meals outside of schools, too.

Health advocates in government (especially First Lady
Michelle Obama, Secretary of Agriculture Tom Vilsack,
Senator Tom Harkin, and Representative Rosa DeLauro) and
out (including Margo Wootan, my long-time colleague at
CSPI, and the coalition of local and national nutrition
organizations, National Alliance for Nutrition and Activity,
that she created) waged long battles to improve school meals.
Their efforts led to the passage in 2010 of the Healthy Hunger-
Free Kids Act, which mandated more-nutritious school
meals.68

In 2012, the USDA, which oversees school meals, adopted
an ambitious schedule for improving them. New regulations
required schools to serve more fruits, vegetables, and whole
grains and to use less salt. The USDA told schools that they
would have to reduce sodium levels in three stages over the
next decade, with Target 1, 2, and 3 deadlines of July 1, 2014,
2017, and 2022—hardly a rushed schedule. Target 2 aimed to
reduce sodium 24 percent below the 2014 level, and Target 3
aimed to cut sodium by an ambitious 48 percent below the
2014 level.69

Almost all schools met the relatively easy 2014 Target 1
goals, but then the school-food industry swung into action and
lobbied Congress hard to block further improvements.70

Schwan’s Company supplies about 70 percent of the pizzas
—notoriously salty foods—served in K–12 schools. The
company’s social responsibility report states that Schwan’s
Food Service “works . . . to continuously improve on our
great-tasting, wholesome foods for students.”71 Sadly,
Schwan’s was one of the companies that fought the hardest



against lowering sodium levels. Considering its products, its
opposition was not a great surprise.

But opposition to the cutbacks came not just from industry.
The School Nutrition Association (SNA), which represents
some 58,000 people who direct school-food programs and
prepare those meals, took a surprising position. In keeping
with its wholesome-sounding name, the group claims that its
members “have been providing America’s students with
healthy, balanced school meals that help them succeed in the
classroom and beyond.”72 In fact, until recently the SNA
campaigned for healthier meals, but then it joined the
opponents.

So why, you might ask, would a “nutrition association”
oppose improved nutrition? The group said that many students
would have scraped their less-salty meals into the garbage bins
and eaten fewer cafeteria meals, reducing revenues.73 I think,
though, that it is more likely that this is an occasion to “follow
the money.” Around 2012, the SNA got $6.7 million, or two-
thirds of its total revenue,74 from companies that sell foods to
schools: Campbell, Del Monte, Domino’s Pizza, General
Mills, Kellogg, Kraft Heinz, Land O’ Lakes, PepsiCo, Perdue,
Schwan’s, Tyson, Uncle Ben’s, and dozens of others.75 (That’s
now down to about half its revenues.)76 In 2012 and 2013 those
commercial interests flexed their muscles and got the SNA to
change its tune.77 (One other money issue: the SNA pays its
CEO, Patricia Montague, about $400,000 per year in salary
and benefits.)78

The SNA fired its lobbyist of more than three decades,
Marshall Matz of OFW Law and a long-standing and widely
respected nutrition and anti-hunger advocate. In his stead, the
SNA hired a major Washington lobbying firm, Barnes &
Thornburg, which represents the pesticide industry,
McDonald’s, and Kellogg. The SNA even filed an ethics
complaint, which was ultimately dismissed, with the DC Bar
that could have led to the disbarment of Matz and a law
partner.79 The stunning reversal of the SNA’s stance on
nutrition led to a mini-revolt, with 19 former presidents of the
group urging Congress to stay the course and not interfere
with the USDA’s plan.80 Stanley C. Garnett, who had run the



USDA’s child nutrition division, said that the SNA “sold their
souls to the devil.”81

The industry forces succeeded in delaying the 2017 and
2022 sodium reductions until the matter was studied further.
Congress used the appropriations process to temporarily
prohibit “funds from being used to implement regulations
requiring a specified reduction in sodium in federally
reimbursed meals, foods, and snacks sold in schools.”82 But the
SNA continued to lobby for a permanent delay to allow
“school nutrition professionals to continue serving healthy,
nutritious meals that students will eat.”83 They contended that
meeting the tougher sodium standards would not only be
expensive, but would be impossible without some kind of
technological breakthrough.

Major industry players supported SNA. In a letter to USDA,
14 trade associations—from the American Association of
Meat Processors to the Wheat Foods Council to SNAC
International—avowed, as somberly and sincerely as a funeral
director, how “it is vitally important for scientific consensus to
be the basis for our US policies.” They then called on USDA
secretary Sonny Perdue not to require any further reductions in
sodium until the NAM updated its sodium recommendations.84

The 2019 NAM report was exactly what they said they wanted
—but it recommended almost exactly the same sodium intakes
as before—except lower ones for children 4 to 13 years old. I
have not seen any indication that industry, now that it got the
report it had demanded, will support to new sodium limits in
school meals.

The USDA did not wait for the new NAM report, but
granted the industry’s wish in 2018 when it delayed the 2017
Target 2 requirements until 2024. It also eliminated the
original 2022 Target 3 deadlines. The agriculture department,
newly a subscriber to Orwellian phrasing, professed that it
“remains committed to strong nutrition standards for school
meals”85 and that its lengthy delays actually “empowered local
schools with additional options to serve healthy and appealing
meals.”86 The USDA earlier said it wanted to revise its
nutrition standards so as to “make school meals great again,”
playing off President Trump’s favorite slogan. That, officials



said, would prevent greater food waste by children who balked
at eating more whole grains and vegetables and less-salty
foods.87 The SNA applauded the USDA for its revised rule.88

But CSPI’s Wootan said, “The Trump rollbacks are recklessly
putting kids’ health in jeopardy.”89

The argument for rolling back the health-oriented rule was
totally undercut by 2019 research—conducted by USDA
itself.90 The department’s Food and Nutrition Service found
that the initial 2014 changes led to much healthier school
meals without increasing plate waste. But the study had no
effect on the USDA’s policies.

The USDA’s actions appeared to be illegal and have been
challenged in court. The law requires the nutritional quality of
school meals to be based on the “Dietary Guidelines for
Americans.” It also requires the USDA to provide cogent
responses to comments that people submitted in response to
the proposed rule changes (96 percent of the 85,000 comments
favored sticking to the original sodium restrictions). To force
the USDA to reinstate the original sodium limits, in April
2019 New York State, along with California, Illinois,
Minnesota, New Mexico, Vermont, and the District of
Columbia, sued the USDA in federal court for not giving a
rationale for ignoring the law and the outpouring of public
support.91 New York attorney general Letitia James, said, “The
Trump Administration has undermined key health benefits for
our children—standards for salt and whole grains in school
meals—with deliberate disregard for science, expert opinion,
and the law.”92

On the same day two consumer groups, Healthy School
Food Maryland and CSPI, filed a similar lawsuit.93 One year
later, in April 2020, a federal judge struck down USDA’s rule,
declaring that the USDA failed to allow the public notice to
comment on possibly gutting the standards.94 That decision
mooted the states’ lawsuit still in court.95

Notwithstanding the USDA’s degradation of school meals,
in 2020 Secretary Perdue had the chutzpah to say, “Food ought
not be political. Goodness. If we can do anything in a
bipartisan way it should be about feeding kids.”96



The Trump administration’s delays are one reason why
many kids are still eating high-sodium Campbell soups
marketed to schools.97 On a per-cup basis, Campbell’s Classic
Minestrone provides 670 mg of sodium, Reserve Red Lentil
Vegetable provides 890 mg, and Chunky Beef with Country
Vegetables a whopping 1,520 mg. In supermarkets,
Campbell’s kid-oriented soups—such as Marvel Avengers
soups or Disney Princess Jasmine Soup—contain no more
than 480 mg per cup. (The recommended daily limit for
children 4 to 8 is 1,500 mg; for children 9 to 13 it is 1,800
mg.)

Fortunately, many school districts are reducing sodium
regardless of what industry’s friends in Washington do. A few
are meeting the Target 2 levels, but the Target 3 goals are more
aspirational than realistic for now.

Tamara Yarmon is the nutrition director of Omaha Public
Schools, which has more than 50,000 students. To achieve
Target 2, she says that several changes have been key: cooking
more foods from scratch, such as gravies, dressings, chili, and
sloppy joes; buying lower-sodium breads, chicken nuggets,
and other foods from local or national suppliers; offering more
fresh vegetables; and having a low-sodium seasonings bar.98

Stephen O’Brien, Director of Strategic Partnerships and
Policy for New York City’s Department of Education, says
that meeting the Target 2 levels is challenging because chefs
and manufacturers must adjust ingredients in numerous dishes
while still delivering meals that are tasty and accepted by
students. But, he says, schools need to make the effort, and
New York’s school meals largely meet Target 2 numbers. If
New York City’s schools, with more than a million ethnically
diverse students who have equally diverse taste preferences,
can serve tasty, moderate-sodium meals, then presumably
other school districts could.

The Dallas school district’s executive director of food
service, Michael Rosenberger, says that Dallas’s meals also are
close to meeting Target 2 levels. He uses as much fresh and
locally grown foods as possible. But many of the foods he
buys from processors or obtains through the USDA’s



commodities program, such as breaded chicken tenders or
pizza, he says, are too high in salt.

Cities Pass Laws
Federal and state governments certainly have public support
for setting nutrition requirements for schools. But getting
restaurants to offer nutritious dishes is a much greater
challenge. Part of the problem is that many people throw their
health concerns to the wind when they eat out. That might
have been okay when eating at restaurants was a special event,
but now Americans get one-third of their calories at
restaurants, cafeterias, and other places outside the home. The
calorie labeling now required on menus and menu boards at
chains with 20 or more outlets nationwide should encourage
diners to think before they order. That might encourage some
establishments to shrink their often humongous, high-calorie
servings, simultaneously shrinking the amount of sodium,
saturated fat, and sugar they contain. While sodium is not
listed on menus, chain restaurants are required to provide,
upon request, brochures that list all the same nutrients that are
on food labels.

Many large American cities have high percentages of
African Americans, and African American adults have among
the highest rates of hypertension in the world—40 percent.99

That is one of the reasons why a few cities are trying to reduce
sodium consumption. First New York City in 2015 and then
Philadelphia in 2018 demonstrated one way that local or state
governments could educate consumers and chain restaurants,
decrease sodium intakes, and fight hypertension. Both cities
require a saltshaker icon to be depicted on menus and menu
boards next to any food or meal that has more than a whole
day’s worth of sodium—2,300 mg (see figure 9.1).
Philadelphia’s version also requires the words “SODIUM
WARNING,” printed in red or black, to the right of the icon.100

“Heart disease and stroke are robbing too many Philadelphians
of their lives and their ability to work and support their
families,” said Mayor Jim Kenney. “A sodium warning label



gives people information they need to help keep themselves
healthy.”101

Figure 9.1

Saltshaker warning icons: Sodium warnings required next to high-sodium items on
menus at chain restaurants in (a) New York City and (b) Philadelphia.

A whole day’s worth of sodium is, if anything, an
enormously generous threshold for triggering a warning
notice. But even so, the litigious National Restaurant
Association sued New York to kill the Board of Health’s
mandate, charging that it was “arbitrary and capricious” and
“filled with irrational exclusions and nonsensical loopholes.”102

To the association’s dismay, the justice presiding over the case,
Eileen Rakower, upheld the saltshaker warning, saying:
“Information is power.” The association’s lawyer, Angelo
Amador, was quick to announce not only the NRA’s plan to
appeal but also its intention to “seek interim emergency relief”
given the emergency as he saw it: “Today’s decision by the
court to uphold this arbitrary, onerous, and costly mandate is a
blow to small business owners.”103 Now, four years after the
court loss and the subsequent lost appeal,104 I haven’t heard a
single word about small restaurants experiencing any harm.
And that makes total sense, because only large restaurants,
with at least 15 stores nationwide, are covered by the two
cities’ ordinances.



At least one major chain, Panera, supported New York
City’s warning notice. Ronald Schaich, the CEO of Panera,
said, “There are a number of items on [our] menu, not a lot,
that have high salt levels or that are indulgences and . . . that is
OK as long as you are clear, you’re making that choice, you’re
aware of it and you have the ability to make it on your own.”105

If only more industry officials felt that way! In response to the
menu notices, Panera lowered the sodium in three items at its
locations nationwide—the soup bread bowl (by 290 mg), the
Bacon Turkey Bravo Sandwich (by 740 mg), and the Italian
Combo Sandwich (by 630 mg).106 But several other items,
including a large Baja Mac & Cheese (2,330 mg) and Chicken
Noodle Soup Bread Bowl (2,150 mg), remain sodium
shockers.

A gentler approach to inform consumers and, ideally,
change their behavior is a public education campaign. Policy
makers often propose such campaigns because they rarely
offend companies (and corporate campaign contributors). But
in the face of massive advertising and tempting unhealthy
foods, health education campaigns are generally expensive and
ineffective. One scientific review concluded that an education
campaign that included intensive counseling might have a
small effect on people with hypertension, but was “unsuited”
for population-wide efforts.107

Philadelphia’s health department decided to take a different
approach to education. In 2013 it started a campaign aimed not
at consumers but at Chinese restaurants, which serve six
million meals a year. The campaign focused on salt because
Philadelphia is saddled with a higher rate of hypertension than
other big cities. Its goal was to get the restaurants—where
foods are generally absurdly salty—to cut the salt and
monosodium glutamate (MSG), the flavor enhancer.108

Philadelphia has over 400 independently owned Chinese
restaurants, and half of them participated in the program.
Temple University researchers found that after three years, 206
take-out restaurants reduced sodium by an average of 36
percent in Shrimp and Broccoli, 28 percent in Chicken Lo
Mein, and 19 percent in General Tso’s Chicken.109 Overall, the
participating restaurants reduced sodium by almost one-third.



Restaurateurs, take notice: Grace Ma, director of the Center
for Asian Health at Temple University’s Lewis Katz School of
Medicine, said that a taste test showed that customers could
not even detect the lower sodium content.

Industry Begins to Awaken
For decades, most food manufacturers and restaurants never
paid attention to the amount of salt and other sodium-
containing additives they used. But especially after the United
Kingdom’s Food Standards Agency in the mid-2000s began
pressuring companies to use less salt, many multinational
companies began to realize that they needed to put that issue
on their agendas. And if they were going to use less salt in the
UK, some felt they should do it elsewhere. Adding to the
pressure in the United States were New York City’s 2009
National Salt Reduction Initiative and, especially, the call by
the IOM in 2010 for mandatory limits on sodium.

ConAgra, General Mills, Kellogg, Kraft, Nestlé, and other
major manufacturers began lowering sodium levels in some of
their products, as did some large chain restaurants, including
Arby’s, Boston Market, Denny’s, and McDonald’s. (No data
are available for independent restaurants, but I doubt that
many have lowered sodium levels.) Table 9.1 shows some of
the promised or actual reductions. Notwithstanding the
reductions, though, many of these companies’ products are
still loaded with sodium.

Some of the sodium reductions have been dramatic. For
instance, digging through my old files, I found that since 1978
the sodium content of Wishbone Italian Salad Dressing was
reduced from 362 to 170 mg per tablespoon. Nabisco cut the
sodium in Wheat Thins from 370 to 180 mg per ounce and in
Cheese Nips crackers from 480 (in 1972) to 150 mg. General
Mills cut the sodium in Cheerios from 330 (in 1984) to 140
mg and in Wheaties from 370 (1984) to 185 mg per ounce.
Sodium in Campbell’s Tomato Soup was reduced from 760 to
480 mg per cup. Since the early 1980s, Frito-Lay reduced
sodium from 260 to 170 mg (35 percent) per ounce in its Lay’s



Classic Potato Chips. And three Hungry Jack Complete 4-inch
pancakes used to have 1,150 mg, but now have only 480 mg
(thanks, in part, to several potassium- and calcium-containing
ingredients used in place of sodium-containing counterparts, a
substitution I discuss later in this chapter). Admittedly, those
are cherry-picked examples—many products had the same
sodium levels over the decades, and a few even had more
sodium—but it is nice to see some major reductions.

Table 9.1
Company commitments to lowering sodium*

Food Manufacturers

Company Year Commitments or Achievements

Barilla 2013 The company reduced salt by 11%
across its portfolio.

Campbell

2010
By 2011, 71 Pepperidge Farm
breads will have 25% less sodium
than regular breads, rolls, bagels.

2016

Sodium in more than 792 products
has been reduced by 5–33%.
Sodium in SpaghettiOs canned
pastas was cut by up to 35%.

ConAgra

2013

Before 2006, sodium was cut by
20–30% in Kid Cuisine foods,
19% in the Chef Boyardee line,
and up to 40% in Marie
Callender’s foods. Sodium was
reduced in 80% of its products by
20% since 2010.



Food Manufacturers

Company Year Commitments or Achievements

2016

By 2016, sodium in Orville
Redenbacher’s Microwave
Popcorn–Butter was reduced by
33%, Chef Boyardee Beef Ravioli
by 34%, and Hunt’s Original
Diced Tomatoes by 49%.

General
Mills 2016

By 2020, General Mills met its
goal of 20% reductions in all of its
key product categories, including
breakfast cereals, frozen pizza, and
baking mixes.

Heinz 2016

Between 2010 and 2014, Heinz
decreased sodium 10–40% in key
retail products, including a 15%
reduction in ketchup.

Kellogg 2017

By 2016, sodium in breakfast
cereals was reduced by an average
of 33%; 84% of cereals had 150
mg or less per serving.

Kraft
2012

Sodium was reduced by an
average of 10% across its portfolio
by 2013.



Food Manufacturers

Company Year Commitments or Achievements

2014

Reductions included Kraft
Original BBQ Sauce (40%),
Lunchables (average of 25%),
Teddy Grahams Honey Graham
Snacks (25%), Oscar Mayer Beef
Bologna (25%), Kraft Singles
American Slices (18%).

Mars 2015 Reduced sodium by 25% globally.

Nestlé 2014

Sodium was lowered in Stouffer’s
Mac & Cheese by almost 15%,
12–31% in California Pizza
Kitchen pizzas, in Lean Cuisine
from an average of 1,000 mg (10
products in 1981) to less than 600
mg per package.

2015

Reduce sodium by 10% across
DiGiorno, Tombstone, California
Pizza Kitchen, Jack’s, Hot
Pockets, and Lean Pockets by
2016.

2018

Reduce sodium by an average of at
least 10% over 2017–2020 in
foods that are not aligned with the
WHO recommended limit of 2,000
mg per day. That is in addition to
the more than 20% reductions
since 2005.



Food Manufacturers

Company Year Commitments or Achievements

Nissin 2016

Nissin reduced sodium 25% by
reducing salt and eliminating MSG
in Cup Noodles’ most popular
flavor, chicken, from 1,430 to
1,070 mg.

PepsiCo

2013 Reduced sodium in flavored potato
chips by an average of about 25%.

2016

The 2025 goal is that at least 75%
of its global-foods volume will not
exceed 1.3 milligrams of sodium
per calorie (in 2018 58% of foods
met that level). Between 2006 and
2020 the average sodium per
serving in key global food brands
will have been reduced by 25%.

Sara Lee 2010

Reducing sodium by an average of
20% over five years in Ball Park
franks, Jimmy Dean frozen
breakfast meals, Hillshire Farms
lunchmeat, Sara Lee breads.

Unilever
2013

In 2013 it gradually cut sodium in
some soups and other products by
up to 40%.



Food Manufacturers

Company Year Commitments or Achievements

2018

In 2018 sodium levels in 66% of
its foods (by volume) were
consistent with WHO
recommended intakes of 2,000 mg
per day.

Walmart 2011–
2016

From 2011 to 2015 Walmart cut
sodium in its private-label foods
by 18% (shy of its 25% goal). A
new goal set in 2016 was to reduce
sodium by another 20%.

Restaurants

Company Year Commitments or Achievements

Boston
Market

2010

Sodium in poultry gravy cut by
50%; reduced sodium in “fresh,
all-natural chicken” and stuffing
by 20% and mashed potatoes by
26%. Customers did not notice any
difference.

2012 Will reduce sodium by 15% menu-
wide by the end of 2014.

Burger King 2008 Limited sodium in kids meals to
600 mg.



Food Manufacturers

Company Year Commitments or Achievements

2010
Reduced sodium in ketchup
(25%), ham (40%), Chicken
Tenders (30%).

Darden

(Olive
Garden,
LongHorn
Steakhouse,
other
restaurants)

2016

A 2011 commitment to reduce
sodium company-wide by 10%
over 10 years blossomed into a
19% reduction by 2016.

McDonald’s 2012

Reduced sodium in Grilled
Chicken patty by 45%, Crispy
Chicken patty by 50%, across
product line by 11%. Its 2012 goal
was to reduce sodium by an
average of 15% across nationally
available foods by 2015.

Sodexo (food
service
management)

2011

Reduce average sodium content in
top 100 recipes by 25% over the
next two years and by 50% over
the next five years. Company has
nutrition standards intended to
lower sodium.

Subway 2013

Eight Fresh Fit 6-inch sandwiches
that had more than 1,000 mg of
sodium were reduced by an
average of 32%.



Food Manufacturers

Company Year Commitments or Achievements

Taco Bell 2017

An overall 15% sodium reduction
since 2008, including 32% less in
chicken, 6% less in ground beef,
12% less in steak, and 50% in
sauces. Taco Bell is aiming for a
25% reduction across its menu by
2025.

*Information gathered from company reports and news articles without third-party
verification.

Restaurants
Walmart, the supermarket behemoth, might have made a

bigger dent in the salt problem than any other company—or
than all other companies. In 2011, as part of a broader
nutrition program, Walmart said it would reduce sodium in its
house brand by 25 percent by 2015110 and press national brands
to do the same. It did not quite reach that goal, but the 18
percent reduction in four years was still impressive.111 Sam
Kass, who negotiated with Walmart for months to get strong
commitments, told me in 2019, “in terms of what’s actually so
far taken out, more sodium, there’s no question that the
Walmart agreement did more for that than the FDA has at this
point.”112

Looking more broadly at the food supply, several studies
have measured changes in sodium levels. In one, researchers
did not find any change in sodium consumption, be it from
foods prepared at home or outside the home, between 1999
and 2012.113 More recently, the USDA and CDC started a
Sentinel Foods Surveillance Program, which examined a large
and diverse group of processed and restaurant foods.114 They
reviewed labels and conducted laboratory tests to identify
changes over roughly a four-year period. Based on the labels,
sodium changed in one-third of the products, with about twice
as many decreases as increases. The researchers said that some



of the decreases were likely due to the use of potassium salts,
such as in refrigerated biscuit dough. I have more to say about
potassium later in this chapter.

The biggest study, and the one with the most optimistic
results, looked at the sodium content of packaged (but not
restaurant) foods between 2000 and 2014. Based on the
purchases by 172,000 households at grocery stores, the sodium
“density”—the amount of sodium per 100 grams (3.5 ounces)
of food—declined by 12 percent over those 15 years.115 That
decline has not yet been reflected in the National Health and
Nutrition Examination Survey (NHANES). Despite their
welcome finding, the researchers cautioned: “The slow rate of
decline in sodium from store-bought foods suggests that more
concerted sodium reduction efforts are necessary.” With
sodium declining at the glacial pace of less than 1 percent per
year, it would take several decades to reach the goal of 2,300
mg per person per day.

Progress has been even slower—or nonexistent—in
restaurants. Researchers at Boston University and Tufts
University found that fast-food meals have become less
healthful over the years. Over a 30-year period, between 1986
and 2016, the sodium content of entrées and desserts at 10
major fast-food chains increased by almost one-third and of
side dishes by an astonishing 82 percent.116 (Portion sizes and
calorie counts generally increased, too.) Another study
reported that the average sodium content of menu items at
large chain restaurants did not change at all between 2012 and
2016.117 The one glimmer of hope was that items newly
introduced in 2016—except for entrées at fast-food restaurants
—were slightly lower in sodium than items that had been
eliminated after 2012. A huge limitation of those two studies is
that sodium levels were not sales weighted. That is, it would
make a big difference if a new, lower-sodium (or higher-
sodium) item were a huge sales success at a large chain or a
poor-selling item at a smaller chain.

Clearly, the restaurant industry and foodservice operators
more generally need a good kick in the pants. One group that
is trying to make a difference is the Culinary Institute of
America (CIA), one of the nation’s leading culinary schools. It



has co-sponsored annual Menus of Change conferences with
the Harvard T.H. Chan School of Public Health.118 Their goal is
to encourage individual chefs, large restaurant companies,
hotels, airlines, and other institutions to provide healthier
meals and options that are plant based. The CIA and Harvard
speakers give great health and culinary advice to companies
whose meals reach millions of mouths.

The CIA recognizes that adding a little bit of salt can
intensify the flavors of many meals, but decries “that the
foodservice and food manufacturing sectors have long been
too reliant on salt to do the heavy lifting to create high flavor
impact and customer satisfaction.” Its informative (and
beautifully designed) Menus of Change annual reports note
that a single sandwich or entrée might contain more than a
whole day’s worth of sodium. But occasionally even the CIA
drops the ball. The same website that says “it’s possible to
create flavorful dishes without adding a lot of salt or using
high-sodium ingredients” also has recipes for several foods,
such as Vietnamese Summer Rolls and Moroccan Chicken Pita
Sandwiches, that are loaded with salt.119

Supermarkets could play a more significant role in helping
their customers improve their diets. For one thing, most
supermarkets carry house brand packaged foods. Those foods
usually mimic the national brands as closely as possible in
terms of taste and nutrition, but the stores could tell their
house-brand suppliers to nudge sodium levels downward.
They also should sell lower-sodium products at the same price
as the standard ones. I discovered that a large Midwestern
supermarket chain was selling lower-sodium condensed
Tomato and Cream of Mushroom soups for $1.19 per can
compared to $0.79 for the regular soups—a 50 percent
premium.120

Corporate Salt-Cutting Techniques
Cutting salt is not brain surgery. The simplest way to lower
sodium levels is to simply use less salt. In one experiment,
researchers lowered the salt content of bread by 5 percent each



week for a 25 percent total reduction without any decrease in
participant acceptance.121 In another taste test, the salt content
of chili was lowered by 40 percent without a reduction in
acceptance.122 Cutting substantial percentages of sodium in
processed meats and certain soups had no effect on
acceptability either.123 It is simply a myth that cutting salt
would inevitably cut taste.

Outside the academic testing lab, some manufacturers and
restaurants have realized they were using unnecessarily large
amounts of salt and that reducing salt modestly had no effect
on taste or acceptance. Consumers often don’t notice modest
reductions of 10 to 25 percent even if they result in a slightly
less-salty taste.

Makers of crackers have found a nice trick for lowering
sodium while maintaining acceptance. They simply salt just
one side of the crackers. Obviously, that tactic won’t work in
soups or stews.

An easy way for restaurants to reduce sodium (and help our
waistlines), without affecting taste one whit, would be to
reduce their humongous serving sizes. At a restaurant like
Denny’s or IHOP, a single meal could involve chewing
through two pounds of food. Executives at one large chain,
though, told me that some long-time customers rebel when
served meals that are just 5 or 10 percent smaller.

Another low-tech way to reduce sodium is to use salt
crystals with a modified shape or size. One such salt is
Cargill’s Diamond Crystal Kosher Salt. It is made by a method
called the Alberger process, which results in pyramid-shaped
hollow crystals. Salt processed that way provides the usual
salty taste, but it lacks some of the “useless” salt in the middle
of the crystals that may never touch the tongue when used on
potato chips, French fries, nuts, pretzels, and other foods
where much of the salt sits on the surface. A given volume of
Diamond Crystal Kosher Salt has half as much sodium as
regular table salt and 40 percent less than Morton’s Kosher
Salt.

Martin Breslin directs the culinary services at Harvard
University, which serves 25,000 meals a day. He swears by



Diamond Crystal Kosher Salt as a great way to cut sodium. He
was able to cut the sodium in many of his 7,000 recipes simply
by switching from regular salt or regular kosher salt to
Diamond Crystal’s salt and using the same number of
teaspoons or tablespoons. Despite the lower sodium levels and
less-salty taste, Breslin did not receive any complaints from
students and other diners. He estimates that that one simple
step cut sodium levels almost across the board by about 30
percent.124 (Changing the ingredient was easier than rewriting
the recipes with half as much regular salt.) He also worked
with local bakers and suppliers of deli meats, Indian dishes,
and sauces to reduce sodium levels in their products.125 In some
cases, those companies switched to the lower-sodium recipes
not only for Harvard, but for all their customers.

Another special kind of salt consists of microscopic crystals
that are up to one one-hundredth the size of regular crystals.
They deliver an intense burst of saltiness to taste buds.
Manufacturers claim that their “micro” salt (such as SodaLo)
can cut sodium by 25 to 50 percent in bread, cheese, sausage,
potato chips, and other foods.126 One thing I’ve found, though,
is that while makers of salt substitutes ballyhoo their products,
food manufacturers sometimes discover that they simply don’t
work as promised.

Compass Group, which serves nine million meals a day at
university, corporate, and other cafeterias throughout much of
the world, has been at the forefront of providing healthier
meals that also protect the environment. Deanne Brandstetter,
the company’s vice-president of nutrition and wellness,
described her company’s starting point: “Our first strategy for
reducing sodium in our menu offerings should be reducing
some of our portion size[s]. Research shows the more calories
you consume, the more sodium you consume. Many of our
portions offer too many calories as well as too much
sodium.”127

Morrison Healthcare, a division of Compass Group,
operates the foodservices in more than 650 hospitals and
healthcare systems. It has worked with suppliers to obtain
sodium reductions ranging from 10 percent in dressings to 49
percent in roast turkey. It has used thinner sandwich buns,



cutting the calories and sodium in half. Morrison also has a
“Great Living” menu for patients that cuts sodium almost in
half—from 4,500 to 2,300 mg per day.128 Reducing sodium
requires careful work by chefs, but there’s no reason that every
cafeteria and restaurant could not make similar reductions.

Norbert Bomm, Corporate Executive Chef for R&D at
Morrison Healthcare, has his own palette of approaches for
reducing sodium.129 He says the biggest impact came from
using no-salt-added canned tomatoes and flavoring them with
McCormick’s salt-free seasonings, which he called “absolutely
mind-blowing.” He uses pureed black beans and white beans
in soups. More generally, he uses local, seasonal, fresh fruits
and vegetables wherever possible and prepares more foods in-
house instead of relying on outside suppliers.

Food marketers typically like to reduce sodium quietly
instead of bragging about it on the fronts of labels or restaurant
menus, because they think consumers believe that “less salt”
means “less taste.” As former Unilever scientist Doug
Balentine (now Senior Science Advisor for Global Nutrition
Policy at the FDA) told the Wall Street Journal, “Once you
start saying you’ve taken salt down, it’s basically equal to, ‘it’s
not going to taste good.’”130 Hence, companies prefer to make
“stealth” reductions in salt. I’m hopeful that the public’s
attitude will change to “that’s terrific” as people recognize the
harmfulness of high-sodium foods and the tastiness of lower-
sodium foods.

In most cases, how companies adjust their recipes to lower
sodium are usually deep, dark secrets. But Heinz’s British
division lifted the veil of secrecy regarding some of its recipe
changes. Tristan Robinson, then the company’s nutritionist,
said that Heinz worked hard to meet the UK government’s
expectations for lower-sodium products.131 For example, the
company markets Pasta Shapes in Tomato Sauce for young
children. Because those children’s taste buds had been shaped
by no-salt-added toddler foods, Heinz simply eliminated about
60 percent of the salt. No other changes were necessary, and
kids apparently were no less happy with the less-salty product.



In other cases, Heinz had to reformulate in ways that
compensated for the reduced salt. To offset the elimination of
MSG and one-fourth of the salt in its traditional Cream of
Chicken Soup, the corporate chefs needed to add 40 percent
more chicken. They were able to chop the sodium content of
its Cream of Tomato Soup in half and use less oil and sugar by
adding at least 12 percent more tomatoes. And to cut almost
half the sodium from its Big Soup Chicken & Vegetables, the
chefs used less salt, dropped the MSG, and added 28 percent
more chicken and 5 percent more vegetables. Such changes
might increase costs and the prices consumers pay a bit, but
few consumers would complain about getting more chicken
and vegetables and less salt and MSG.

In the mid-2000s the food conglomerate ConAgra Foods
made serious efforts to lower sodium levels. Pat Verduin, who
led Product Quality & Development for the company, told me
recently, “For a product line like Marie Callender’s, we were
able to reduce salt levels with little impact on the flavor. In
other product lines, we had to make more significant formula
adjustments to reduce salt and match the flavor expectations of
our consumers.”132 The company also made major reductions in
Kid Cuisine, Chef Boyardee, and other lines. Besides just
using less salt, ConAgra adjusted spice levels, added
potassium salt, and employed natural sodium enhancers.

Revolution Foods, the school-cafeteria operator, has huge
experience in satisfying some of the most vocal critics—kids.
Unlike food manufacturers and restaurants, companies that
provide school meals are required to meet the USDA’s
nutrition standards. Cliff Lyles, Revolution’s executive chef,
starts modifying recipes simply by reducing the salt content
until a taste panel of kids says that a food tastes bland. To
further cut the sodium he will add ingredients that provide a
“sense of salt without having salt.” Those may include
vegetable concentrates, onions, carrots and other root
vegetables, herbs, spices, and sharp cheeses—ingredients that
give meals a “heartier, richer, full-flavor profile that helps
eliminate the need for salt.” Lemon and lime juices (and citric
acid) work well for spicy, lower-salt dishes such as Cilantro
Lime Rice, Orange Chicken, and Chile Verde. Revolution has



not yet used potassium salt to cut the salt.133 (In my
conversations with chefs, few were even aware they could use
potassium salt to reduce sodium.)

Researchers have long maintained that children who get
accustomed to a modest reduction of saltiness are more willing
to accept another reduction. But Lyles says that taste buds
have strong expectations when it comes to such familiar foods
as hot dogs, hamburgers, and chicken noodle soup. Those are
the toughest foods in which to reduce salt. As Campbell has
done, foodservice chefs overcome the problem by creating
whole new lower-sodium recipes.

Even a prison system is using some of the same culinary
devices. Deserae, the lead cook and an inmate at the Coffee
Creek Correctional Facility in Wilsonville, Oregon, says that
using flavorful fresh vegetables is one of her major ways of
reducing sodium and creating appealing meals.134 Oregon
prisons have also switched to beef and chicken soup bases that
are 89 percent lower in sodium.135 The Oregon Department of
Corrections says that such measures led to a 17 percent
reduction in sodium consumption.

Those of us looking to rely less on processed foods can use
many of the same salt-reducing tricks in our homes that
companies, and an occasional prison, use. I’ll expand on that
in chapter 11.

Taste and Taste Perception: Lessons from Campbell
Soup

In some cases, reducing sodium may require some
sophisticated culinary substitutions, and major companies need
to move cautiously. Campbell Soup Company’s former
director of research and development, Lisa Thorsten, notes
that salt affects all five dimensions of taste—salty, sweet,
bitter, sour, and umami (savory or meaty tasting). Removing
too much salt can result in unpleasant-tasting or bland foods
unless other ingredients can be adjusted to compensate,
whether by boosting the perception of saltiness or enhancing
other taste perceptions that depend on an interaction with salt.



Company chefs then need to experiment, such as by adding
herbs and spices, natural or artificial flavorings, or roasted
instead of boiled ingredients—all of which may increase costs.
At home, it’s easy for a disappointed cook to suffer through, or
toss, a lousy-tasting meal. The stakes are far higher for
companies churning out millions of packages of food a year.

In the 1980s and 1990s, Campbell was one of the only
companies that invested in research to lower sodium levels.
Thorsten told me that lowering sodium is “in the DNA” of
Campbell’s R&D and marketing departments.136 Sodium was
probably so much on Campbell’s mind because so many of its
soups were so high in salt and used as “don’t eat” examples by
nutritionists. A typical cup of soup contains about five times as
much sodium as an ounce of potato chips. One obvious reason
for that difference relates to portion size: it takes a lot more
salt to season an eight-ounce serving of soup than a one-ounce
serving of chips.

Over the years, Campbell lowered sodium in products
ranging from “red-label” condensed soups to V8 juice to
SpaghettiOs. When Bonnie Liebman, Greg Moyer, and I wrote
Salt: The Brand Name Guide to Sodium Content in 1983,
Campbell soups typically contained around 1,000 mg of
sodium per cup.137 In 2008, with much fanfare, Campbell
announced it was reducing the sodium in 36 Select Harvest
soups and a dozen “kid favorites” from an average of 700 to
800 mg per cup to 480 mg. Douglas R. Conant, Campbell’s
President and Chief Executive Officer, said,

This is another significant step in our leadership
in sodium reduction. Our lower sodium
products continue to outperform expectations
. . . but we will not rest here. Our journey to
lower sodium across Campbell’s portfolio will
continue with the goal of making soup the
ultimate healthy simple meal.138

But then the roof caved in. Thorsten said, “Almost the
moment the Select Harvest products hit store shelves, the



phone started ringing.” The consumers were “crazy angry and
disappointed,” describing the new taste as “bland” and “like
dishwater.” Sales sunk, and so did the company’s commitment.
The cause of the debacle, according to Thorsten, was that in its
rush to lower sodium levels Campbell failed to do taste testing
with existing consumers of the soups.

Unfortunately, Campbell didn’t just “rest here,” but reversed
course. In 2011, the company boosted the sodium in Select
Harvest soups back up to about 650 mg per cup.139 The CEO-
elect (and now the former CEO) Denise Morrison, who had
made the original call to cut sodium to 480 mg, explained that
Campbell wanted to give consumers more choice by
increasing the sodium content. In reality, that gave consumers
less choice because people can add salt to their foods, but they
cannot take it out. Instead of continuing to focus on “sodium
innovation,” Campbell said it would shift to taste-oriented
innovation.” A few years later it threw in the towel on the
Select Harvest line, though some lower-sodium flavors were
reincarnated as Homestyle or Healthy Request soups.140

It is possible that taste was not the only problem with
Campbell’s soups, but also consumers’ perception of taste. In
one investigation, which supported Balentine’s observation,
declaring “Now Reduced Salt” on the front label led a taste
panel of consumers to believe that the soups would not taste as
good as soups without the label.141 If Campbell had alerted
consumers to the change so that they would expect a different
flavor from the one they had before, Thorsten said, perhaps
consumers would have been more accepting of the change in
order to obtain the benefits of the lower sodium content.

Fortunately, the Campbell story did not end with Select
Harvest. In 2018 the company’s vice president for research
and development, nutritionist Joshua Anthony, emphasized
that Campbell recognized the importance of lowering sodium,
but also that “taste is still king.” The company could not force
people to consume healthier products that did not taste good.
Still, he reported that between 2009 and 2017 the percentage
of Campbell’s products with 480 mg or less of sodium per
serving jumped from 45 percent to 71 percent.142 He explained
that reducing sodium was hardest in the traditional red-label



condensed soups, because consumers have such strong taste
expectations based on years or decades of experience. Chicken
Noodle soup, in particular, which has few ingredients and is
watery, is an especially tough case. It was easier to develop
new products, including ready-to-eat soups (such as Lightly
Salted Santa Fe Vegetable Soup), so the company could
gradually create new, less-salty norms.

To help Campbell and other food manufacturers use less salt
and avoid sales debacles, and to help home cooks too, it would
be great to have safe and tasty salt substitutes that performed
some or all of the technical functions of salt, such as
preservation and texture. Sprinkling such substitutes into our
food, analogous to using non-caloric sweeteners like
aspartame and stevia, could be a big help in lowering sodium
consumption. To understand why ideal salt substitutes have
never been found, let’s visit our taste buds.

The largely plant-based diet our ancestors consumed tens of
thousands of years ago was extremely low in sodium. But
sodium is absolutely essential for life. So evolution probably
favored the development of a pleasant sensation when animals
ingested salty foods, as well as a hormonal means of retaining
the necessary amount of sodium in the body. Babies begin to
develop a taste for salt at around three months.143 We may be
hard-wired from a very young age to crave salt, but that
doesn’t mean that we are condemned to eat dangerously salty
diets. In fact, people can easily adjust to foods containing
moderately less sodium over two or three months.144 After that,
conventionally salted foods often taste too salty.

Surprisingly, given our vast scientific knowledge about the
workings of the human body, just how our tongues perceive
salt is complicated and still poorly understood. Taste buds
scattered around our tongue and on our palate contain taste
cells that detect substances that convey the five basic tastes.
The primary way we detect salt involves a sodium receptor
located on the surface of taste cells. That receptor is known as
ENaC, which stands for epithelial sodium channel (Na is the
symbol for sodium). When those taste cells are stimulated by
sodium ions in foods and beverages, nerve cells at the base of



the cells are activated and carry a signal to larger nerves and
then to the brain, which registers the salty taste.

But the sense of taste is more complicated than just
stimulation of ENaC. In animal studies, researchers blocked
the ENaC taste cells, but the animals still detected salt.145 That
indicated that animals have other means of tasting sodium
chloride, as well as potassium chloride and other salts. Some
researchers hypothesize that low levels of sodium (and
potassium) activate other taste cells and trigger a pleasant taste
sensation—but high concentrations of sodium (and moderate
and high levels of potassium) are perceived as tasting
unpleasant or even repulsive. Some research suggests that that
mechanism involves taste cells that also detect sour and bitter
foods. But Gary Beauchamp, Emeritus Director and President
of the Monell Chemical Senses Center, warns that human taste
buds may be very different from those in animals—for
instance, cats do not even have any functional taste receptors
for sweetness—and that a lot more research needs to be done
to truly understand how we detect a salty taste.

Because the ENaC channel is highly specific to tiny sodium
ions, researchers doubt that they will find any other safe atom,
ion, or molecule that would taste just like salt. Lithium, which
has been used at low levels for more than half a century to
treat bipolar disorders, was a possibility because it is even
smaller than sodium. It tastes perfectly salty—but is toxic at
levels only slightly higher than the therapeutic doses.146

Potassium ions are a little larger than sodium ions, have a
somewhat salty taste, and may be the closest we get to a
versatile, inexpensive salt substitute.

Potassium Salt and Other Tricks of the Lower-
Sodium Trade

If you remember the periodic table from Chemistry 101, you
might recall that potassium falls right under sodium. The
similarities between the two atoms indicate why potassium
and sodium share some of the same qualities. As I have
suggested earlier, potassium chloride, or potassium salt, as it is



increasingly called, is the best partial substitute for sodium
chloride.

Potassium-rich substances have a long, if accidental, history
of use as a seasoning. Some hunter-gatherer tribes around the
world have used the ashes from burnt plants as a condiment.147

The ashes contain several hundred times more potassium than
they do sodium, and the urine of members of the tribes that use
“culinary ashes” contains far more potassium than sodium.
Our Paleolithic ancestors probably consumed around 10,000
mg of potassium per day, several times as much as Americans
consume, indicating that it is safe to eat.

A physician with the World Health Organization (WHO)
studied two tribes that lived in the Amazon basin of Brazil.
The Mundurucú were the more acculturated of the two and
their blood pressure rose with age, similar to most people in
modern cultures. That may have been, in part, because they
used salt as a condiment, whereas the other tribe, the Carajá,
whose blood pressure did not rise with age, used potassium-
rich plant ashes.148

Far from the Brazilian rainforests, some food manufacturers
use potassium chloride (also called potassium salt) to replace
one-fourth to one-half of regular salt, depending on the food.
Not only does that cut the sodium, but it adds potassium, an
essential nutrient that counteracts the effects of excess sodium
in the body. Manufacturers buy the potassium salt and mix it
in whatever proportion they want with regular salt and other
ingredients.

NuTek Food Science, a small company based in Omaha,
Nebraska, is the only marketer of potassium salt I know of that
is a real crusader for reducing sodium consumption. It markets
potassium salt, its sole product, mostly to manufacturers (Salt
for Life is its consumer version). NuTek told the FDA in 2016
that its potassium salt helped companies lower sodium by an
average of 34 percent in 19 different foods, from American
cheese to hot dogs to white bread.149 All those foods were
either being marketed or ready to launch. Significantly, 17 of
those 19 foods met the FDA’s 2-year sodium targets, and 12 of
the 19 even met the FDA’s 10-year targets. Clearly, potassium



salt could play an important role in reducing sodium
consumption.

One prominent example of the nutritional benefits of using
potassium salt is obvious in the marketplace. Tomato soup,
Campbell’s second most popular soup—with sales of 85
million cans each year150—is one of the company’s lowest-
sodium condensed soups, with 480 mg per cup. Other
condensed soups average around 800 mg. Tomato soup’s
ingredients include both potassium salt and regular salt.

If potassium salt is such a great substitute for some of the
table salt in foods, one might ask why it is not more widely
used. The ingredient has two noteworthy limitations: The first
is taste—it is somewhat less salty than regular salt, and it has a
strong, unpleasant metallic taste when too much is used. But
companies are discovering that they can use an amount that
contributes to a salty taste and doesn’t impair a food’s flavor.
Second, potassium chloride costs at least five times as much as
table salt. That sounds like a lot, but on a per-serving or per-
package basis, the extra cost is trivial. NuTek says that it
would cost less than one extra penny to season a large, 13-
ounce bag of potato chips that costs around three or four
dollars. There’s another reason that limits the use of potassium
salt, though, and that is inertia: it is both a nuisance and an
expense for companies to test different amounts of potassium
salt in various products and perhaps adjust the amounts of
other ingredients.

But Brian Boor, NuTek’s chief strategy officer, offers a
different explanation for many companies’ disinterest in using
potassium salt. Boor, who travels the world talking to large
manufacturers and chain restaurants, believes that the greatest
impediment to wider use of potassium chloride is the “clean
label” movement.151 Under pressure from consumers wanting
foods made without additives, companies have been replacing
ingredients that have chemical-sounding names and shortening
their ingredient lists. Adding something that smacks of being a
“chemical”—which potassium chloride is, of course—is the
last thing most companies want to do. Also, some people
might associate potassium chloride with chlorine bleach, or
even with chlorine gas, which was used as a chemical weapon



in World War I. Campbell Soup’s Joshua Anthony has echoed
Boor’s concern, saying that the public’s chemophobia was one
of the things that made it difficult to replace some of the
sodium chloride, which, of course, is also a chemical.
(Chemophobia can’t be too powerful a deterrent, though,
because Campbell is using potassium chloride in a variety of
soups, presumably without affecting sales, and a growing
number of companies are doing the same.)

To reduce the clean-label problem, in 2016 NuTek
petitioned the FDA (and foreign governments) to allow
potassium chloride to be listed on food labels as “potassium
salt.” Mars, Nestlé, Unilever, Campbell, Walmart, GMA, the
city of Philadelphia, the Academy of Nutrition and Dietetics,
CSPI, and many others supported that petition.152 Not
surprisingly, the since-shuttered Salt Institute came out
squarely against it, charging that allowing potassium chloride
to be labeled as potassium salt would lead to “consumer
confusion” and was illegal.153 That opposition was a bit ironic,
because the major salt manufacturers, all members of the Salt
Institute, also market potassium salt.

In 2019 the FDA responded to NuTek’s petition by
proposing a synonym for potassium chloride—not “potassium
salt” but “potassium chloride salt.” That was bureaucracy in
action.154 Never mind that no one has heard of the term—it
does not address the “clean label” problem. The food industry,
CSPI, and others argued that allowing “potassium chloride
salt” would not encourage companies to use potassium
chloride. As of spring 2020, the FDA had not decided what to
call it.

To see the potential impact of salt substitutes on nutritional
values, I reviewed the sodium and potassium levels in three
categories of food in which some brands contained, and others
did not contain, potassium chloride.155 This is what I found:

• Ready-to-serve soups: 154 soups containing
potassium chloride averaged 18 percent less sodium
and 92 percent more potassium than 229 soups
without it.



• Condensed soups: 129 varieties made with potassium
chloride had 34 percent less sodium and 240 percent
more potassium than 190 varieties without it.

• Microwave popcorns: the 63 products with potassium
chloride averaged 23 percent less sodium and 139
percent more potassium than 94 varieties without it.

Some of the manufacturers undoubtedly made other changes
in their recipes when they added potassium chloride and
subtracted regular salt, such as adding more vegetables, sugar,
or flavorings. But the use of potassium chloride probably
deserves much of the credit for the lower sodium levels and
certainly for the higher potassium levels. In some food
categories, companies might be replacing not salt, but
ingredients like sodium bicarbonate or monosodium glutamate
with their potassium counterparts.

Increasing potassium consumption is an unadulterated
benefit for healthy adults. The FDA considers potassium
chloride “generally recognized as safe” and permits it to be
used without limit in any food.156 At least in people with
hypertension, higher potassium intakes reduce blood pressure,
as I discussed in chapter 2.157 Numerous studies also found an
association between increased potassium and fewer strokes,158

although the NAM’s 2019 recommendations on sodium and
potassium intakes did not consider them to be of high enough
quality to say definitively that their findings were correct.159

While potassium is beneficial or innocuous to the great
majority of people, too much of that nutrient—from salt
substitutes or from bananas, beans, potatoes, and other foods
naturally rich in potassium—can endanger certain people.
Most prominently, that includes people with advanced chronic
kidney disease (CKD), who are not able to excrete excess
potassium. That leads to increased potassium in blood, or
hyperkalemia, which can cause an irregular heartbeat or a
heart attack. Patients with CKD represent under 0.5 percent of
adults.160 In addition, people taking certain antihypertensive
drugs, including potassium-sparing diuretics, ACE inhibitors,
and ARBs, need to guard against excess potassium. Those



people need to talk with their physician or other healthcare
provider about their diets.

A recent computer-modeling study of the health impact if
the entire Chinese population used potassium-enriched salt at
home provided reassuring news.161 An international team of
cardiovascular disease experts estimated that replacing 20–30
percent of salt with potassium salt would yield huge benefits:
460,000 fewer deaths each year, or one in nine deaths from
cardiovascular disease. Even among CKD patients, three lives
would be saved due to lower blood pressure for every life lost
due to higher potassium intake and hyperkalemia.

In any case, sticking to a safe diet in the United States just
became easier for CKD patients now that potassium is listed
on Nutrition Facts labels. (The new labels also may encourage
some companies to use potassium salt because they could tout
the higher potassium content.)

If potassium salt became widely used as a salt substitute,
health officials definitely would have to monitor for any harm
to consumers.162 If problems were discovered, the FDA might
have to set limits on the substance’s use or require a warning
notice. But even if potassium salt replaced as much as one-
fourth of the regular salt added to processed and restaurant
foods, an unrealistic assumption at least in the short run, that
would boost average potassium intake only from 2,800 mg to
3,500 mg per day. That is just a bit over the 3,400 mg that the
NAM committee said in 2019 is an Adequate Intake for
healthy men and somewhat over the 2,600-mg Adequate
Intake set for women. The potassium statement on Nutrition
Facts labels is currently based on a Daily Value of 4,700 mg
per day, the NAM’s previous recommended daily intake.
Healthy people do not have to worry about consuming too
much potassium.

Besides potassium salt, several substances that do not
contain potassium also may serve as salt enhancers and allow
companies to use less salt.163 They include such flavor
enhancers as MSG (the infamous but poorly substantiated
cause of headaches or skin flushing that some people complain
about after eating at a Chinese restaurant), hydrolyzed



vegetable protein, yeast extracts, the nucleotides 5-IMP and 5-
GMP, and the amino acid arginine. Those ingredients do not
necessarily taste salty but can bring out some of the tastes that
salt brings out, including umami. All those substances are
much more expensive than regular salt and potassium salt.

A very different approach for reducing salt would be to find
substances that make salt taste saltier. A company in
California, Senomyx, is trying to do just that. Senomyx, now
part of a larger Swiss firm, develops substances that increase
the sensitivity of taste buds or that provide a strong flavor
punch of their own. It already markets ingredients that make
sweetness-detecting taste buds more sensitive to sugar, thereby
allowing manufacturers to use less of it. It also found two
substances that it says can reduce or eliminate MSG.164 But so
far, despite years of trying, Senomyx has not found substances
that sensitize the taste buds that trigger the “salty” sensation in
our brains and would enable companies to use less salt.165 A
safe and effective product could be the holy grail of sodium
reduction, but don’t expect such ingredients to be discovered
for many years, if ever.

Instead of counting on an unlikely technological or culinary
breakthrough—or a sudden, increased consumer
responsiveness to “cut the salt” campaigns—to bring about
population-wide reductions in sodium consumption, in the
next chapter I will offer some recommendations for national
policies that could reduce sodium right now.
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Action Plan for Better Health

The best way to proceed is to start with a voluntary salt reduction
policy with the threat of regulation/legislation.

—Feng J. He and colleagues, Journal of Human Hypertension,
20141

The scientific evidence is crystal clear that lowering sodium
consumption greatly improves health. That is something that
almost all experts agree on—indeed, have agreed on for many
years. And there is widespread recognition that lowering
sodium would save tens of thousands of lives, along with
many billions of healthcare dollars, per year.

Health officials traditionally placed their sodium-lowering
bets on conducting weak, brief education campaigns to
encourage consumers to choose less-salty foods. Such efforts
convey an impression of promoting health, but at the same
time do not offend industry. But that approach proved a dismal
failure in reducing average sodium intakes, even after
Nutrition Facts labels provided information on all packaged
(though not restaurant) foods. More effective measures were
needed, namely sodium reductions by food manufacturers and
restaurants to make “the healthy way the easy way” for
consumers.

The World Health Organization (WHO) and the
governments of the United Kingdom, Chile, Canada, Turkey,
South Africa, and elsewhere are increasingly placing their bets
on pressing the food industry to cut the salt. Some companies
have responded positively by using less salt and more
vegetables, fragrant spices, or potassium-containing salt
substitutes, as I explained in chapter 9. Progress can be
accelerated by setting mandatory, not voluntary, limits on
sodium in major sources of sodium or requiring warning
notices on high-sodium foods.

Progress has been slow in the United States, but the US
Food and Drug Administration (FDA) has laid the groundwork



for significant progress by proposing voluntary sodium targets
for companies to reach within 2 years and 10 years. If and
when those targets are finalized, the FDA should not expect
that all companies would quickly lower sodium levels. Based
on his experience in the United Kingdom, professor and
advocate Graham A. MacGregor emphasizes the importance
of having health officials maintain strong pressure on industry
to reformulate their foods, including the use of the bully
pulpit.2 And simultaneously, he says, the agencies also should
be open to valid industry arguments that certain goals are
impractical or might introduce food-safety risks.

Because the FDA commissioner is too busy to focus full-
time on this one issue, the FDA should appoint a “Salt Czar”
who would use the agency’s bully pulpit to exhort companies
to decrease sodium levels in their products. That person, along
with other FDA staff, would have to have many meetings with
companies and trade associations over a long period of time to
emphasize the huge health benefits that would be obtained by
reducing sodium and to persuade them to cooperate. The Salt
Czar should publicly applaud companies both big and small
that reached or did better than the targets—and do some public
naming and shaming to let the laggards, and the public, know
how serious the agency was about sodium reduction. With the
support of staff members the Salt Czar could provide technical
assistance to companies (especially smaller ones) having a
hard time lowering sodium, and could revise targets that were
unrealistically ambitious.

The FDA should have a robust program for periodically
monitoring sodium levels in the overall food supply and in the
categories of foods subject to its targets. It would have to
determine the sales-weighted average sodium content in each
of the 150+ food categories. It also would need to identify how
many (and which) individual foods exceeded the “upper-
bound” (maximum) sodium targets for each category.
Journalists and health groups should do the same to keep
companies’ feet to the fire.

Meanwhile, the Centers for Disease Control and Prevention
will be conducting its ongoing National Health and Nutrition
Examination Surveys (NHANES), which would provide the



data to determine whether the sodium targets actually led to
lower consumption. Though analyzing those surveys takes a
year or more, they are essential to evaluating the effort and
suggesting possible improvements.

But what if companies don’t even achieve the eminently
achievable two-year targets? In that case, the FDA, or
Congress, could impose incentives that would encourage
compliance. The Institute of Medicine (IOM), now the
National Academy of Medicine, suggested in 2010 that special
“informational label” notices could be used to encourage
companies to lower sodium.3 One approach would be to
require products that exceeded the upper-bound targets to
bear a label notice stating, “FDA Notice: The sodium content
of this food exceeds the FDA’s recommended limit.”

The FDA—and, for meat and poultry products, the US
Department of Agriculture—could adopt a broader labeling
program that would require bold front-of-package warning
notices on foods high in sodium, as well as on foods high in
calories, added sugars, and saturated fat. Such labels are being
used and appear to be effective in Chile, with several other
countries requiring similar labels.

Labeling could be extended to restaurants by requiring
saltshaker icons on menus of chain restaurants for items that
contain more than a certain amount of sodium, as New York
City and Philadelphia require. Instead of waiting for federal
action, local and state agencies could require such notices.

The 2010 IOM committee recommended mandatory
national standards for the sodium content of foods. If industry
was clearly not meeting the FDA’s sodium targets, the FDA
could make the upper-bound targets mandatory instead of
voluntary. Such a requirement, which would affect only the
saltiest foods, could be for all food categories or only certain
major sources of sodium, such as bread, pizza, processed
meats, sandwiches, and soups. Industry would fiercely oppose
that measure and warning labels.

A major defect in the FDA’s plan is that the timeframe is far
too protracted and does not include enough periodic step-
downs in sodium. The plan would leave 8 years between the



deadlines for the 2-year and 10-year targets. Without the
pressure of targets that became progressively more stringent
every one to four years (as in the United Kingdom, South
Africa, Chile, and National Salt Reduction Initiative), sodium
reduction almost certainly would drop off the FDA’s and
industry’s agendas.4 The IOM suggested tightening the targets
every three years. Hence, the FDA should issue an
intermediate set of targets set halfway between the 2- and 10-
year levels; such 6-year targets would keep the pressure on
companies to reformulate their products (or drop some of their
saltiest products), while still providing time for the FDA to
evaluate the progress in reducing sodium intakes and make
necessary adjustments for the next deadline.

Potassium chloride could replace about one-fourth of salt in
many foods, but some companies fear that consumers perceive
that ingredient as a “chemical” to avoid. To facilitate the use
of that ingredient, the FDA should allow potassium chloride to
be listed as “potassium salt” on food labels, as numerous
companies and health organizations have encouraged it to do.

The USDA should help lower children’s sodium intake and
accustom their taste buds to enjoying less-salty foods by
setting a 2022 deadline for the Target 2 limits on sodium
(which had been delayed from 2017 to 2024) and reinstating
its cancelled Target 3 limits for 2025.

Federal, state, and local agencies should use their
purchasing power to encourage companies to market lower-
sodium foods. For example, giant purchasers, such as the
Department of Defense and Department of Veterans Affairs,
should choose only those products that met the FDA’s targets.

One reason that progress on salt came earlier in the United
Kingdom than almost anywhere else is that a prominent
academic, MacGregor, has devoted a substantial portion of his
time to criticizing companies marketing excessively salty
foods, waging successful media campaigns to inform
consumers, debunking misleading studies, and spurring
improved government policies. We need one or more
American medical experts to make the same kind of
commitment to public campaigning.



Finally, consumer education. Local, state, and federal health
agencies should sponsor hard-hitting media campaigns
emphasizing the risks of salty diets and encouraging people to
read labels and choose lower-sodium foods. Primary care
physicians should advise patients, especially those suffering
hypertension and heart disease, how to lower sodium
consumption (or refer patients to registered dietitians). And, of
course, consumers should be encouraged to adopt an overall
healthier diet immediately based primarily on fruits,
vegetables, nuts, beans, whole grains, seafood, low-fat and fat-
free dairy foods, and unsalted meat and poultry. I’ll now put
on my chef’s toque and give you a few tips on how to do so,
without sacrificing taste.
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Protecting Your Own Health

Reducing sodium in our diets is a health strategy proven to prevent
heart attacks and strokes. By paying attention to the sodium in our
diet, we can take one more step towards controlling our own health.

—Harvard Health Blog1

Going on a healthier, lower-salt diet is, in theory, one of the
easiest lifestyle improvements you could make. But the food
environment conspires against you. Most packaged foods are
loaded with salt, and restaurant meals contain even more. Even
your taste buds conspire against you—they clamor for that
salty taste. Still, if you want to make the effort to lower your
risk of disease, you can slash the sodium content of your diet.
The information in this chapter will help you get started.

But first, what is your sodium intake? And for that matter,
what’s your blood pressure? Should you worry? If your blood
pressure is under 120/80 mm Hg, you don’t have to worry
much about blood pressure now. And if it is well under
120/80, such as 100/60, you may never have to worry—though
if you are still in your 40s, 50s, or 60s your blood pressure
might rise as you age. After all, more than 80 percent of
Americans 75 and older, and as many as 90 percent of
Americans ultimately, develop high blood pressure.2 Moreover,
salty diets may contribute to problems other than ones related
to high blood pressure, such as kidney stones and osteoporosis.
Thus, almost regardless of what your blood pressure is now
and how old you are, it would be worth consuming less
sodium. But the higher your blood pressure is, especially if
you are on the younger side, the more important it is to cut
back (and lose weight if you’re heavy and exercise more and
eat more fruits and vegetables and possibly take blood
pressure–lowering drugs).

Tips for Reducing Sodium in Your Diet



A good way to start reducing your sodium intake is to estimate
how much sodium you consume. You could use the form in
this section—see table 11.1 (“My Sodium Intake”)—to help
you keep track of all the foods you eat for a whole day or,
better, a whole week. Make half a dozen photocopies so you
can see a pattern in your salty food choices, and determine
your average intake, over time.

Tracking my own sodium intake was enlightening because it
highlighted the hefty contribution of bread: I like to toast half
a bagel in the morning, often eat a sandwich or two for lunch,
and maybe have another slice at dinner—so bread provided a
lot more than 6 percent—the national average—of my sodium.
The supermarket brand of whole-wheat sandwich bread that I
was eating had 135 mg of sodium in a 1-ounce slice.
Altogether, bread was contributing over 700 mg of sodium to
my daily diet—until I switched brands.

On packaged foods, the Nutrition Facts labels will tell you
how many milligrams of sodium each serving contains. Just be
sure to adjust the number if your own serving size differs (I
often use a kitchen scale to measure how much I’m eating).
And be aware of what sodium-related terms on packages
mean. For instance, “reduced sodium” foods are not “low” in
sodium but have at least 25 percent less than their
conventional counterparts. Though companies don’t brag
about it on labels, foods that contain 460 mg or more of
sodium per serving are considered “high” in sodium.3 Box 11.1
includes FDA definitions of sodium-related terms on food
labels.4

It is easy to check labels at the grocery store and look for
lower-sodium brands. The differences between brands are
often startling. That provides clear evidence that many
companies could reduce sodium levels dramatically—and that
consumers could reduce their sodium intake dramatically—
without rendering their foods unpalatable. And consuming the
less-salty foods could gradually lower consumers’ preference
for salty foods. For example:

• Bread and rolls are the biggest sources of sodium in
the average diet, not because they are so high in



sodium per slice, but that people eat so much of
them. On a per-ounce basis Schmidt Old Tyme
100% Whole Wheat Bread has 75 percent more
sodium than Pepperidge Farm 100% Whole Wheat
Bread. Several companies do market totally sodium-
free varieties, but their taste (at least for me) leaves a
lot to be desired.Table 11.1

My sodium intake form Date:

Food Sodium (mg) per
Labeled Serving

My Serving
Size

Amount of
Sodium I Ate

Breakfast

Lunch

Dinner

Snacks

TOTALS

Box 11.1
FDA definitions of sodium-related terms on food

labels

• Sodium-free—less than 5 mg of sodium per
serving and contains no salt

• Very low sodium—35 mg or less per serving
• Low sodium—140 mg or less per serving (5%

of sodium’s Daily Value)
• Reduced (or Less) sodium—at least 25% less

than the regular product



• Light in sodium; Lightly salted—at least 50%
less than the regular product

• No salt added; Unsalted—no salt is added
during processing—but these products may
not be salt/sodium-free unless stated

• High in sodium—460 mg or more (20% of
sodium’s Daily Value)

Source: US Food and Drug Administration, “Use
the Nutrition Facts Label to Reduce Your Intake of

Sodium in Your Diet,” June 8, 2018,
https://www.fda.gov/food/nutrition-education-

resources-materials/use-nutrition-facts-label-
reduce-your-intake-sodium-your-diet (accessed

February 16, 2020).

• Soup was once the quintessential high-sodium food.
Now, though, many soups made by Imagine (Light
in Sodium), Pacific (Light in Sodium), Amy’s (Light
in Sodium), Dr. McDougall (Lower Sodium),
Campbell (Well Yes! Lightly Salted), and others
have around 300 mg of sodium per cup. That’s a far
cry from the 1980s when canned soups often had
1,000 mg or more per cup and companies said they
couldn’t produce a tasty version with less. Health
Valley markets no-salt-added soups with about 50 to
135 mg of sodium that occurs naturally in the
ingredients, but I think they need a dash of salt, lite
salt (see brand information below), or other
seasonings to taste good.

• Peanut butter is not very salty, but why buy Jif,
Peter Pan, and other salted brands that have about
140 mg of sodium per 2 tablespoons when numerous
brands have 0 mg.

• Sandwiches, one of the American Heart
Association’s Salty Six, are usually big sodium
sources. For a cheese sandwich, you could save up
to 400 mg by switching from American cheese (470
mg per ounce) to Swiss cheese (50 mg) or Cheddar

https://www.fda.gov/food/nutrition-education-resources-materials/use-nutrition-facts-label-reduce-your-intake-sodium-your-diet


cheese (180 mg). Using lower-sodium bread could
save you another couple of hundred milligrams. If
you switched from cheese to an unsalted peanut
butter and jelly (or banana) sandwich, you would be
left with just the sodium in the bread.

• Pasta sauces typically have 350 to 450 mg per half-
cup serving, and a few reach 600 mg. Consumer
Reports rated The Silver Palate Low Sodium
Marinara and Victoria Low Sodium Marinara sauces
(with 115 and 120 mg, respectively) as the best,
though costlier, pasta sauces.5

• Chicken (and red meat) with added salt have
flooded supermarket shelves. Perdue Boneless
Skinless Chicken Breast with Rib Meat, for
example, has 270 percent more sodium than Perdue
Chicken Split Breasts.

• Deli meats are often heavily salted. Boar’s Head
turkey breast products range from 55 mg (no salt
added) to 700 mg (Blackened Turkey Breast) per 2-
ounce serving. Dietz & Watson offers Turkey Breast
with between 50 mg (No Salt Added) and 390 mg
(Honey Coated Maple); its Gourmet Lite version
uses potassium salt to help lower sodium to 240 mg.
Safeway Select Naturally Smoked Thick Sliced
Bacon has 45 percent less sodium than the same
amount of Smithfield Naturally Hickory Smoked
Bacon.

• Nuts and chips come in reduced-sodium versions that
are widely available and have one-third to one-half
less sodium than the standard varieties.

Such comparisons indicate that cutting sodium consumption
in half may not be so challenging. But sodium levels in some
categories, such as cottage cheese, ketchup, and American
cheese, are fairly similar across many brands. (Interestingly, in
a large survey of adults in New York City, the frequent label
readers with hypertension did not consume less sodium than
other people, but that behavior need not apply to you.)6

If you do not have food labels handy, a new (and free)
nutrition resource sponsored by the food industry can be found



at www.SmartLabel.org. Many of the largest companies, as
well as some smaller ones, contribute to that easy-to-use
database, which provides information about nutrition,
ingredients, allergens, and more. Some online shopping sites,
such as www.Peapod.com and www.Walmart.com, also
provide nutrition information for thousands of foods.

The most comprehensive database is the US Department of
Agriculture’s FoodData Central website
(https://fdc.nal.usda.gov/), which provides the nutritional
values of thousands of packaged and restaurant foods, as well
as produce and other unprocessed foods. When you enter the
name of a food category on the home page—“mushrooms,”
let’s say—you’ll find that the database lists about 3,000
entries, ranging from plain mushrooms to organic sunflower
mushroom stew. Here are some tips to narrow your search
within a manageable range: When the first results page comes
up, unclick three of the boxes that appear along the left-hand
side of your screen (smartphones may have limited options, so
best to use a computer), leaving only SR Legacy. Those foods
are mostly non-branded. If you’re searching for a particular
brand or processed food, enter the generic name on the home
page (for instance, “hamburger”). Then, on the first results
page, type in the brand name or product (“Big Mac”) at the top
of the left column, check the “Require All Words” right below
that, and then check the box for “Branded” as well as “SR
Legacy.” If you cannot find the exact product you’re
researching, look for something similar; its nutritional value
will likely be fairly similar.

Restaurants are treacherous territory for health-conscious
people. First take advantage of the nutrition information
posted on the websites of most chain restaurants, or on
FoodData Central. Alternatively, chain restaurants are required
to provide brochures (or a computer kiosk or other vehicle)
listing the same nutrition information that appears on Nutrition
Facts labels. You might find some shocking comparisons. One
example: Arby’s Curly French Fries have more than four times
as much sodium as McDonald’s French Fries (735 mg vs. 170
mg per 3.5 ounces).

http://www.smartlabel.org/
http://www.peapod.com/
http://www.walmart.com/
https://fdc.nal.usda.gov/


A great online resource for restaurant nutrition is MenuStat
(www.menustat.org), which is operated by the New York City
health department. It provides periodically updated nutrition
information for more than four thousand foods offered by
about 100 chain restaurants, from Applebee’s to Zaxby’s.

Some newer chain restaurants feature meals labeled with
“fresh,” “sustainable,” “vegetarian,” or other buzzwords that
ad agents put on their websites, so diner beware. Those meals
might be better than some standard fare, but sodium is still
often a real problem. Consider Seasons 52’s Kona-Crusted
Lamb Loin with 2,080 mg of sodium or its Open-Face
B.L.T.A. with 1,850. Or True Food Kitchen’s Cauliflower
Polenta has 1,820 mg and its Unbeatable Burger has 1,880. At
non-chain restaurants, upscale or down-home, your best lower-
salt bet is to order a salad—but guard against salty croutons
and olives, and ask for oil and vinegar dressing. Most cooks at
such restaurants are probably not aware of how much sodium
is in the food they serve, and have little control of it in any
case: the salt is built into most sauces, soups, gravies, baked
goods, cheeses, processed meats, and other items that
restaurants buy from suppliers. So even if you ask that no
extra salt be added to your dish, the sodium reduction is likely
to be small.

Chefs who pride themselves on cooking from scratch can be
more proactive about keeping a lid on sodium. They turn to
the vast array of herbs and spices, lemon juice, garlic, and
other low-sodium or sodium-free ingredients that can replace
—often more deliciously—the flavor obtained from salt.
Cooking this way requires an investment, however, in prep
time and ingredients, and it may be too expensive for many
establishments to avoid the use of all processed foods when
they need to maintain a bottom line in the black.

What’s the bottom line for us, in restaurants and at the
grocery store? It is virtually impossible to rely mostly on
processed and restaurant foods and achieve a low- or even
moderate-sodium diet. One solution is to reserve processed
foods and eating out for special occasions, or for days when
you just can’t face cooking from scratch. But the best way to
lower your sodium intake is to replace processed with

http://www.menustat.org/


unprocessed “whole” foods and prepare low-sodium, delicious
meals at home. (I know—easier said than done, especially if
you hate cooking!) Make sure you have a good low-salt
cookbook, such as the American Heart Association’s Low-Salt
Cookbook. And see the tips in box 11.2 for cooking with less
salt.7

Fortunately, consuming less salt gradually decreases one’s
preference for salty foods and increases one’s enjoyment of
lower-sodium foods. Gary Beauchamp of the Monell Chemical
Senses Center, an expert on taste preferences, said that after
getting used to less-salty meals, “things that used to taste just
right now taste too salty, and things that used to taste not salty
enough, taste just right.”8 (Beauchamp was a co-author of the
2010 report from the Institute of Medicine, now the National
Academy of Medicine, on how to achieve a lower-sodium
food supply.) Beauchamp and others at Monell found that
people adjust to less-salty foods within two or three months,
and they often end up preferring less-salty foods.9

Some critics of reducing sodium contend that if
manufacturers and restaurants used less salt, consumers would
simply use their handy saltshakers to add back the missing salt
—or add back even more. The 2005 “Dietary Guidelines for
Americans” laid that concern to rest: “When consumers are
offered a lower-sodium product, they typically do not add
table salt to compensate for the lower sodium content, even
when available.”10 Monell researchers found that after cutting
the sodium content of specially prepared meals in half, people
added back only 20 percent of what was removed.11

Box 11.2
Tips for lower-salt cooking at home

• Read food labels! You will usually find a range
of sodium levels in different brands of the
same food (but also keep an eye on serving
sizes, calories, added sugars, and saturated
fat). Look for “no salt added” or “low
sodium” on labels.



• When cooking from a recipe, try using one-
fourth or one-half less salt than the recipe calls
for and note that amount on the recipe. If the
dish tastes fine, reduce the salt even more the
next time you make it. When possible, wait to
add salt until you are done cooking, and
slowly add it to taste. I find that most recipes
recommend more salt than is needed, and
some do not need it at all.

• Substitute the same amount of Diamond
Crystal Kosher Salt as the recipe lists for
regular salt. That would cut sodium by half
because of the shape of the crystals. When
used in soups, stews, and sauces, the Diamond
brand may take a bit longer to dissolve. (But if
a recipe calls for the Diamond Crystal Kosher
Salt, do not substitute regular kosher salt
unless you use half as much.) A side note:
despite its name, there’s nothing “kosher”
about the salt; all salt is kosher. Rather, kosher
salt was developed to help draw blood from
meat, which is one step in the koshering
process.

• Taste before salting. And if you do add salt,
add as little as possible, even just a shake or
two might be enough. Use a “lite salt” in
which half of the ordinary salt has been
replaced with potassium salt or try Diamond
Crystal Kosher Salt.

• Be aware that garlic salt, onion salt, and similar
condiments consist mostly of salt.

• Drain and rinse salted canned vegetables and
other foods. That can reduce sodium by
around 40 percent—less for green beans, more
for tuna.

• Use different seasonings, such as black or
cayenne pepper, lemon juice or balsamic
vinegar (a great way to add zip to vegetables,
chicken, tofu, or fish); or try sodium-free
spice mixtures (such as Mrs. Dash,



McCormick, or Chef Paul Prudhomme). Or
make your own seasoning blend (see box
11.3). Be careful not to zip up the meal with
too much cayenne—a mistake I sometimes
make—or you’ll zap it right into your trash
bin! You can add more pepper at the table, but
you cannot take out what you used on the
stove!

• Take saltshakers off the table to reduce
temptation, but still replace the regular salt
with reduced-sodium salt for when you do use
them.

Box 11.3
Making your own salt-free seasoning mix

You can buy sodium-free seasonings made by
McCormick, Mrs. Dash, Trader Joe’s, or Lawry’s at
grocery stores—or you can make your own. When using
these recipes (add or subtract ingredients as you wish),
make sure to blend well. Place the ingredients in a small
jar and shake well.
Savory Seasoning

1¼ teaspoons celery seed
2 tablespoons crushed marjoram
2 tablespoons crushed savory
2 tablespoons crushed thyme
1 tablespoon crushed basil

Yield: about ½ cup

Courtesy of Northwest Kidney Centers

https://www.nwkidney.org/recipe/savory-
seasoning/

Spicy Seasoning

3 tablespoons celery seed
1 tablespoon onion powder (not onion salt)
1 teaspoon garlic powder

https://www.nwkidney.org/recipe/savory-seasoning/


2 tablespoons crushed oregano
1 tablespoon crushed thyme
1½ teaspoons ground bay leaf
1½ teaspoons black pepper
1½ teaspoons ground cloves
Yield: about ½ cup

Courtesy of Center for Science in the Public
Interest

One of the pitfalls of cooking from scratch is that countless
recipes in newspapers, cooking magazines, cookbooks, and
websites are loaded with unnecessary salt. Normally, the Food
section of my hometown newspaper offers reasonably healthy
recipes, but sometimes it slips up. A cheeseburger sandwich
prepared according to a Washington Post recipe is packed with
720 calories and 1,220 mg of sodium.12 A recipe for pizza with
500 calories per slice has 1,010 mg of sodium.13 But kudos to
the Post for providing nutrition breakdowns; the New York
Times and most other sources of recipes do not.

Articles quoting chefs may add to the problem. One extreme
example comes from cookbook superstar Samin Nosrat, who
confessed to being salt-obsessed in a recent New York Times
article: “At some point during every cooking class I teach, I do
my signature move: dramatically add handful upon handful of
salt to a large pot of boiling water, then taste it and add even
more.”14 Can you imagine the public outcry if articles
encouraged people to smoke cigarettes or spray pesticides in
their children’s bedrooms?

Fortunately, not all the influences out there preach using salt
with abandon. One surprising convert to low-salt cooking was
Craig Claiborne, the renowned New York Times food editor
and self-admitted salt “addict.” Perhaps because of his love of
salt, according to an article in the Journal of the American
Medical Association, he suffered from hypertension, edema,
and an unquenchable thirst.15 Motivated by the urgency of his
health problems, he co-authored Craig Claiborne’s Gourmet
Diet, a best-selling cookbook featuring low-sodium, low-sugar



recipes. In Time magazine, Claiborne offered consumers some
pithy “secrets”:

If you wish to wean your taste buds away from
salt, the object is to find other flavors that will
distract your palate. . . . I prefer fresh herbs like
parsley, tarragon, finely chopped garlic, and
fresh grated horseradish; spices like curry and
chili powders, powdered mustard (made into a
paste with water), hot pepper flakes, a generous
grinding of black pepper and sugar. . . . Use the
freshest foods that can be found. There are four
vegetables that make an especially fine feast
without salt. These are mushrooms, eggplants,
really fresh red ripe tomatoes, and good quality
onions, white or red.16

One easy way to cut sodium when you’re cooking from
scratch is to use the reduced-sodium salts made with
potassium chloride (aka potassium salt). As I discuss in
chapter 9, some people say that potassium salt tastes exactly
like salt and love sprinkling a little on their food, but others
find that using too much results in a terrible bitter or metallic
aftertaste. So the best substitutes probably are those with about
half of the regular salt replaced with potassium salt. Popular
brands include Morton’s Lite Salt and GoodSalt from Finland.
But don’t use twice as much just because they are low in
sodium! I have found that the reduced-sodium products work
great in just about any food. However, if you have chronic
kidney disease or a heart condition, talk to your doctor before
using potassium-based seasonings.

Because I’m no professional chef, I asked some experts for
their cooking advice. Cary Neff, the vice-president of
corporate culinary support for Morrison Healthcare, wrote the
New York Times best-selling cookbook Conscious Cuisine.
Echoing Craig Claiborne, he said we should focus not on
subtracting sodium but rather on adding flavor, because that
should automatically lead to needing less salt. His top tips
include:



• Bring out the flavor by roasting or sautéing.
• Toast grains, such as rice and barley, in a dry frying

pan for several minutes (stir several times to prevent
burning) before adding water and boiling them. Also
toast spices, such as mustard seeds and cumin seeds,
then grind them to a powder in a small blender. The
toasting really accentuates their taste and aroma.

• Save chicken bones in a plastic bag in your freezer.
Keep another bag with trimmings from carrots,
onions, and other vegetables. When you have time,
dump the ingredients into a pot of boiling water and
produce your own flavorful chicken or vegetable
broth or stock (when you include bones). That’s
perfect for preparing a soup or grain.

Kate Sherwood, who writes the “Healthy Cook” page for
the Center for Science in the Public Interest’s (CSPI) Nutrition
Action Healthletter, trained at the Culinary Institute of
America. She is passionate about creating dishes that are both
delicious and healthful. None of that “salt to taste” stuff for
Kate! She told me, “While no ingredient or combination can
entirely replace salt, good technique and quality ingredients
make cooking with less salt possible.” Here are several of her
favorite suggestions:

• Taste your food before adding salt. “I like to keep the
salt away from the mindless salters in my family
(husband and dad) so that they have to ask for the
salt, and I can make sure they’ve tasted the food
before adding more.”

• Use ingredients that are salty (capers, olives, feta
cheese, anchovies) sparingly but take advantage of
the fact that they add discrete blasts of saltiness to
otherwise lightly seasoned dishes.

• Use spices, herbs, and acidic ingredients (citrus
juices, vinegars) to enhance flavor.

• Savory dishes, such as salads or grain dishes that
include fruit, have a good sweet/tart balance, and so
they need less salt to taste good.



Sea Salt: No Health Potion
In a 2013 opinion survey of 1,000 US adults, 59 percent
believed that sea salt contained less sodium than regular table
salt.17 In fact, that is rarely the case. Most sea salts—and table
salt—are at least 98 percent sodium chloride, with other
minerals present in such small amounts that they have no
effect on health.18

All salt is technically “sea” salt. Even the salt dug out of salt
mines, the source of most table salt, is sea salt, having been
left by long-dried-out seas. Whether it is derived from the
industrial or artisanal dehydration of ocean water a year ago or
by nature over millions of years, salt is almost entirely sodium
chloride, especially after it is washed and purified. In that
sense, creative marketers could call ordinary Morton salt,
obtained from mines deep underground, “ancient sea salt
untouched by humans for millions of years.”

The Culinary Institute of America recommends that chefs
use sea salt, not because it is lower in sodium, but because it
might improve flavor and is “label friendly.”19 Indeed, stating
“a touch of sea salt” on a menu or label might suggest to
consumers that the product is healthier and allow
manufacturers to use a little less salt.

Stephanie L. Drake and MaryAnne Drake, at the
Department of Food, Bioprocessing, and Nutrition Sciences at
North Carolina State University, compared the mineral content
and taste of 38 different sea salts, along with table salts and
“lite” salts.20 Two salts from Hawaii—Haleaka Red salt and
Kilauea Black salt—had almost 25 percent less sodium than
table salt.

In the taste tests organized by the Drakes, New Zealand
organic sea salt, Sonoma salt from California, and numerous
others tasted a little different from table salt. But those tests
were done with salt crystals and not salt added to foods, which
could mask any taste differences. I tried adding fleur de sel,
Himalayan pink salt, and a couple of other sea salts to low-
sodium vegetable broth and to unseasoned brown rice and
could not taste any difference.



But I admit that my palate is not the most refined. Cook’s
Illustrated, considered by many to be the arbiter of all cooking
controversies, taste-tested half a dozen salts. It concluded:

The results were definitive: Tasters couldn’t tell
one salt from another in cooked applications.
Only when the salts were sprinkled over slices
of beef tenderloin could tasters detect subtle
flavor nuances. . . . Our advice? Save your
money and use fancy sea salts only for
garnishing.21

A Swedish company, Saltwell AB, harvests sea salt in Chile
that is naturally high in potassium—about 30 percent—and so
contains that much less sodium. Saltwell tells food
manufacturers that they can label foods made with that
specialty salt simply as “salt” to avoid highlighting the
presence of chemical-sounding potassium, but I’m not sure
that is consistent with FDA rules.22 Many kidney patients and
people taking certain antihypertensive medications need to
avoid too much potassium.

If you flew from Chile to Israel, you could go to the Dead
Sea and obtain salt that is even lower in sodium. Salona Low
Sodium Sea Salt consists mostly of potassium and magnesium
salts and has only one-twentieth as much sodium as table salt.23

Its manufacturer, a Danish company, says that it can replace up
to half the normal amount of salt in foods.24

Some marketers make sea salt out to be a panacea for
practically every ill. To pick one egregious example, consider
Dr. Josh Axe’s advice (www.DrAxe.com). Axe, who says he is
a certified doctor of natural medicine, doctor of chiropractic,
and clinical nutritionist, touts sea salt as an almost magical
mineral that regulates blood pressure, increases energy, helps
reduce signs of aging, improves brain function, eliminates
mucus buildup, supports libido, and much more. Axe and
others often assert that sea salt contains dozens of minerals
that regular salt does not have. That is often true, but the

http://www.draxe.com/


amounts of those minerals are typically trivial and have a
trivial effect on health.

If you are surprised that most sea salts are just as unhealthy
as table salt, you may be shocked by their prices. For example,
SaltWorks (www.seasalt.com) sells a 6-ounce package of Fleur
de Sel (obtained for hundreds of years from the Rhône river
delta west of Marseille, France) for $10.99, or $29.30 per
pound. Or you could spend $7.99 for 1.5 ounces of Icelandic
Flake Sea Salt or Kala Namak Sulphur Salt ($85.23 per
pound). Or, at Salt Cellar (www.salt-cellar.com), you could
spend $15 for 1.5 ounces of Black Truffle Sea Salt ($160 per
pound). Maybe those high prices encourage people to use less
salt, or maybe they contribute to a mystique around sea salt. In
any case, you could buy a 26-ounce canister of table salt for
about 60 cents per pound, roughly one-hundredth to one-
fiftieth the price of some fancy artisanal salts.

My bottom line on sea salt: use a little, especially as a
garnish, if you like its taste more than regular salt, but do not
believe any of the hogwash about its health benefits.

Healthy Diets Are More Than Just Low in Salt
I have focused almost totally on salt, because I think it is
causing more harm to our health than just about anything else
in our diet. But there is more to eating healthfully than just
keeping sodium in check. It is worth paying special attention
to another mineral, potassium, because it is an essential
nutrient and a powerful antidote to the effects of too much
sodium. Most of the best sources of potassium are also all-
around healthy foods, as I indicate in table 11.2. Build several
of the foods high in the table into your diet every day, and you
will easily consume at least 3,000 mg of potassium.

For optimal health, people need to focus on numerous
nutrients in their diets, not on just one or two. The “Dietary
Guidelines for Americans” and other reliable sources of
nutrition information generally recommend—and I know I
have said this before!—consuming mostly fruits, vegetables,
nuts, whole grains, non-fried seafood, low-fat animal products,

http://www.seasalt.com/
http://www.salt-cellar.com/


and polyunsaturated vegetable oil (such as soy and canola) . . .
while limiting intakes of refined sugars and starches (soft
drinks, candy, cake, cookies, white bread), saturated fat (meat
and full-fat dairy foods), and sodium (packaged and restaurant
foods).

Bonnie Liebman, CSPI’s nutrition director, has translated
the DASH–sodium type of diet, widely accepted as being
super-healthy, into an eating plan (see table 11.3). Use the
number and size of servings as a guide and aim roughly to
average over a week the numbers of daily servings shown. If
that is too complicated, just incorporate the “Dietary
Guidelines” principles into your life. The trick is to find
healthy foods and recipes that you love and keep those foods
around the house. With the right ingredients handy, you should
be able to whip up healthy, delicious salads, hearty soups and
stews, sandwiches, and stir-fry meals in short order. (And, yes,
it’s OK to cheat from time to time with less healthy packaged
and restaurant foods—we all do!) For some personal stories
from people who opted for lower-salt diets and were—usually
—rewarded with better health, see box 11.4.

Table 11.2
Potassium content of selected foods (mg)

Baked potato with skin, medium 925

Acorn squash, baked, 1 cup 895

Salmon, farmed, raw, 6 oz. 650

Sweet potato with skin, baked, medium 540

Cantaloupe, large, ¼ 540

Orange juice, 1 cup 495



Spinach, cooked, ½ cup 420

Banana, medium 420

Yogurt, plain, low-fat, 6 oz. 400

McDonald’s Quarter Pounder sandwich 385

Black beans, canned, ½ cup 370

Milk, low-fat (1%), 1 cup 365

Chicken breast, boneless, 5 oz. cooked 345

Pizza, cheese, Pizza Hut 14″ Thin ’N Crispy, 2 slices 310

Lettuce, romaine, 2 cups loosely packed 230

Tomato, small, whole, 4 oz. 215

Apple, medium, 3-inch diameter 195

Cheerios, 1 oz. 180

Ice cream, vanilla, ⅔ cup 175

Whole wheat bread, 2 slices, 64 g 160



Pasta, dry, 2 oz. 125

Shrimp, jumbo, cooked, 6 60

Tortilla chips, 1 oz. 60

Source: US Department of Agriculture. USDA Food Composition Databases.
https://fdc.nal.usda.gov/ (accessed December 8, 2018).

Table 11.3
A healthy eating plan for a 2,100-calorie diet*

Food
Group

Daily
Servings 1 Serving is

Vegetables
and Fruit 11 ½ cup vegetables, 1 cup greens,

1 piece fruit

Grains 4
½ cup cooked pasta or rice or 1
slice of mostly whole-grain
bread

Low-Fat
Dairy 2 1 cup milk or yogurt or 1½ oz.

hard cheese

Legumes or
Nuts 2 ½ cup beans, ¼ cup nuts, or 4

oz. tofu

Poultry,
Fish, Lean
Meat

1 ¼ lb. cooked (not fried)

https://fdc.nal.usda.gov/


Food
Group

Daily
Servings 1 Serving is

Oils and Fat 2 1 tablespoon vegetable oil or
margarine

Desserts,
Sweets 2 1 teaspoon sugar, 1 small cookie

Wild Card 1 Poultry, fish, meat, oils/fat,
grains, desserts, or sweets

* Adjust the numbers of servings for diets higher or lower in calories.

Source: Nutrition Action Healthletter, November 2017.

Box 11.4
Tips from people who cut the salt and improved their

health
I have heard from many people who changed their
lifestyle after being diagnosed with high blood pressure.
Some people focused on reducing their sodium intake,
but most took a broader approach: eating more produce,
going vegetarian or vegan, avoiding added sugars and
fats/oils, exercising more, and losing weight. Most of
the people I heard from (admittedly not a random
sample) say they experienced benefits. For many that
meant reducing the dosages of their blood pressure
meds, or even getting off them altogether. But some
people’s bodies just did not cooperate, and they
continued to need just as much medication as before.
Consider these (lightly edited) tips for cutting salt.



Susan F., Paso Robles, California: I believe my
blood pressure responded when I lowered salt
intake significantly and increased consumption of
fruit and vegetables. I didn’t lose weight or eat
less as I am already on the thin side (5′6″ and 122
lbs., age 73). I exercise regularly and have done
so for years.

About 6 months ago, my nurse practitioner
noticed my BP was elevated (145 over 90-
something.) As my BP was usually low (110 over
70-something was common) my doc suggested
testing at home and reporting back daily for a
while. I did that and started salt restriction and the
deliberate addition of potassium-rich foods to my
diet. After a month or so, I was seeing 120 over
80 +/-. Last visit to the doc, 110 over 80. I’m still
pretty careful but the fear of god has abated
somewhat so I cheat a bit when eating away from
home. One of my brilliant observations is that
eating commercially prepared food is probably
not good for my health.

Douglas F., Newton, New Jersey: I was able to
avoid having to take blood pressure drugs
altogether. My blood pressure readings were
getting high in the 150 to 160 range. Now they are
down to 130. I was able to achieve this by
changing to a low-sodium diet. I carefully read the
nutrition labels in the supermarket and avoid
foods that are notorious for being high in sodium.
Other changes included eating more fruits and
vegetables—up to 10 servings per day—
exercising regularly, and focusing on reduction of
stress.

Cameron McL., Pensacola, Florida: I am a 60-
year-old female with a strong family history of
cardiovascular disease. I went from a low-salt diet
to an almost no-salt one and have been eating an
exclusively plant-based diet for 20 years. My
daily sodium intake was probably between 2,000



and 4,000 milligrams. After the change it is
probably about 2,000. Even that modest change
plus exercise lowered my BP over three months
from 130/80 to about 110/70 on an average day. I
have never taken meds for high blood pressure but
had another medical problem that made it
important to lower my BP. As a control, I did not
change my diet or exercise habits and so credit the
change with lowering sodium intake.

Eileen F., Los Angeles, California: I have been a
vegetarian for decades. About a year ago I became
vegan and within 5 months my blood pressure
went from borderline high (I was on meds for it)
to borderline low. I actually had to go in to get my
BP checked three times because they wanted to
make sure it wasn’t a fluke. I think a more plant-
based diet (more vegetables and beans and tofu)
made a big difference. My doctor took me off the
meds.

When I went vegan, I started to cook more, thus
reducing processed food from my diet. I definitely
stopped eating as much cookie and chip and
cracker type food, which I know has a lot of
sodium. Also, I have noticed that I don’t need my
food to be as salty. I used to use much more to
flavor food.

Fred G., Richfield, Ohio: For 40 years I have
dealt with high blood pressure and reduced my
salt intake over those years. I have been on a
limited salt (but not very low-salt) diet for the past
20 years. . . . I have taken two medications for
many years—one always being a beta blocker. My
blood pressure has been controlled satisfactorily
with this combination of diet and medications, but
diet alone has not come close to working.

Daniel B., Honolulu, Hawaii: Not only do I feel
better, I have noticed a decreased swelling in my
lower legs at the end of the day as a result of NO



added salt to my diet. . . . I have not needed to
wear compression socks and have reduced my
Losartan [blood pressure medicine] to 25 from
50mg. I try to go back to the web pages of all the
processed foods that I eat and drink [and check
the nutrition numbers]. I work with general rules
and have no absolute “don’t buys”:

Rule 1: If I know it has salt, I eat less of it (latkes,
bagels, pretzels, nuts).

Rule 2: I use salt substitutes like Trader Joe’s “21
Seasoning Salute” or “Mrs. Dash.” I NEVER add
any salt to foods.

Rule 3: At restaurants, I order all sauces and gravies on
the side, tasting them first for salt. For my favorite
Japanese restaurants, I have “gifted” them a can of
“lower salt” soy sauce.

Rule 4: For fast foods, when necessary, I eat at
restaurants like Subway that have online nutrition
calculators. That alerts me to salt in each one of their
ingredients so I can avoid/limit/use less processed
meats and cheeses. Their breads are loaded with salt.

Rule 5: We have no saltshaker on our table. If I don’t
see it, I won’t consume it.

Elinor G., Sarasota, Florida: My doctor took me
off blood pressure medication after only three
weeks of being on a plant-based, whole-food
diet!!!! Just avoiding processed food did it!

John H., Silver Spring, Maryland: For well
over a decade, we have deliberately avoided large
intakes of salt. Our main tool is reading the
nutrition labels when shopping and not eating
unlabeled foods [such as at parties] that are
notoriously high in salt (and usually also in fat),
such as chips. One of our biggest surprises was
how many soups contain large amounts of salt.
Owing to our long-term reduction in salt content,
common salty foods taste too salty to us. We are
also near-vegetarians (pescatarians, to be



specific), and neither of us has high blood
pressure (we are 77 and 83 years old).

Jeanne W., Grand Rapids, Minnesota: Funny
you should ask! My doctor just reduced my blood
pressure meds in half. I exercise at the “Y” for 2
or 3 hours Monday through Friday. My goal is a
whole-food, plant-based diet but mess up at times.
I have reduced salt intake, and staying away from
processed foods is huge. I am also not pre-diabetic
anymore.

So with the scientific facts in the first few chapters of this
book and the tips and personal stories in this chapter, I hope
you will be well on your way not only to delicious, less salty
meals but also to better health. In the epilogue I put the salt–
health issue in the context of other science policy
controversies fanning the fires of salt wars, and examine the
lessons we have learned on the battlefield.



Epilogue: Salt’s Lesson on Industry and
Public Health

“The War Over Salt, It’s the Food Industry vs. an Army of Medical
Experts.”

—title of Melanie Warner’s New York Times article, 20081

The great bulk of scientific research has demonstrated that
diets high in sodium increase blood pressure, which in turn
increases the risk of cardiovascular and kidney diseases. Salty
diets may also contribute to mild cognitive impairment,
erectile dysfunction, obesity, osteoporosis, headaches,
impaired vision, and edema. On the other hand, some studies,
which were deeply flawed, indicated that reducing sodium
consumption is unnecessary and even dangerous. The sharp
disagreement between two warring camps of scientists has led
to decades of confusion and delay in reducing Americans’
consumption of sodium—and in improving their health.
Where have we seen that movie before?

In fact, similar scenarios have occurred in numerous other
spheres of science and science policy. Powerful industries,
aided and abetted by a handful of contrarian studies and
sympathetic journalists, have “manufactured doubt,” arguing
that the current scientific evidence was not sufficient to prove
that asbestos and cigarettes caused cancer, that lead poisoned
workers and children, that the burning of fossil fuels is
changing our planet’s climate, and that certain pesticides and
antibiotics harmed the environment, farmworkers, and the
public.

But the salt situation is not entirely analogous. In those
other science and policy battles, powerful industries sought to
protect their profits by fending off government regulation. The
salt industry is nothing compared to an ExxonMobil, Dow, or
Philip Morris (and their respective industries) in terms of size
and political clout. Moreover, food-grade salt represents only a
minor portion of the sales of Morton Salt Co., North
America’s largest salt producer, let alone the German mining



company that now owns Morton. Cargill, another major salt
manufacturer, also sells shiploads of soybean meal to China
and truckloads of Shady Brook Farms turkeys to American
supermarkets. Rather, salt is a cheap, minor ingredient in tens
of thousands of processed foods manufactured by thousands of
companies. Although the salt industry’s trade association, the
Salt Institute, roared loudly over the years, its demise was
barely noticed. It is the mainstream food industry that uses salt
and has had the power to stymy effective government action.

Much of the food industry (buttressed by some academic
researchers) has denied that the 100-plus randomized
controlled trials (RCTs) proving that high-sodium diets
increase blood pressure provide a sufficient basis on which to
take regulatory action—even though no one doubts that high
blood pressure causes heart attacks, strokes, and kidney
disease. Taking a cue from other industries that have fought
off public health actions, food companies have exaggerated the
imperfections in the case against salt and demanded ever more
proof that their products were harmful. To that end, one of the
sodium skeptics’ key, if subtle, achievements was managing
over the years to move the goal posts.

Health experts had long ago come to a consensus that high-
sodium diets were a major cause of hypertension, and that was
reason enough to lower sodium intakes. Half a century ago the
White House Conference on Food, Nutrition, and Health felt
there was enough evidence to reduce sodium levels to prevent
or ameliorate hypertension. Forty years ago the first “Dietary
Guidelines for Americans” advised Americans to consume less
sodium. More than a quarter-century ago the National High
Blood Pressure Education Program of the National Institutes
of Health said that the “data clearly show” that high salt intake
is “one of the important mass exposures that accounts for the
generally unfavorable blood pressure distribution.”2

But beginning around 30 years ago opponents of sodium
reduction began demanding further proof that lowering sodium
would improve health, and not impair it. In particular, they
wanted proof that lowering sodium would not just reduce
blood pressure but also the risk of heart attacks and strokes.
They demanded new RCTs on sodium and cardiovascular



disease, which happen to be time-consuming, prohibitively
costly—and not necessarily conclusive. Lawrence J. Appel,
the hypertension expert at Johns Hopkins, says that their
strategy seems to be “to raise the bar for evidence to a point
where the evidence just will never be there.”3 Conducting
more research to better understand the causes of health
problems, and to find treatments for them, is certainly a good
thing, and sometimes an RCT overturns long-held beliefs. But
in the case of salt and health, many different strands of strong
evidence have persuaded experts around the world that the
costs of inaction far outweigh the chances that more research
would overturn the consensus and demonstrate conclusively
that lowering sodium intakes resulted in health risks. And
waiting for that new research would greatly delay the adoption
of life-saving programs and regulations.

The opponents of lowering sodium nevertheless amassed
enough political influence to get anti-regulatory Congresses to
fund the 2013 Institute of Medicine (IOM) and 2019 National
Academy of Medicine (NAM) reviews. Those reviews based
their recommendations almost exclusively on the relatively
few studies that looked at direct links between salt and
cardiovascular disease, downplaying the much richer body of
evidence that salty diets cause hypertension, which in turn
causes heart attacks, strokes, and kidney disease. Then,
perhaps to the chagrin of those who demanded both reports,
the IOM and NAM committees found that a national goal of
2,300 mg of sodium per day was safe and would lower disease
rates. But the continuing controversy confused the public, and
conducting those reviews delayed limiting sodium in school
foods and implementing the Food and Drug Administration’s
sodium-reduction plan. Also, because the committees relied
primarily on RCTs, and there were no RCTs involving sodium
intakes of under 2,300 mg per day, they could not endorse the
sodium intakes under 2,300 mg that had been recommended
especially for people over about 50, people with elevated or
high blood pressure, and African Americans, all of whom have
a higher risk of cardiovascular disease than the average adult.

Jeremiah Stamler, of the Northwestern University Feinberg
School of Medicine, is considered by some to be the global



dean of cardiovascular research, having conducted research
about risk factors and prevention since 1948. (He has also
been celebrated for standing up to, and ultimately suing, the
communist-hunting House Committee on Un-American
Activities in 1965.4) Back in 2002, Stamler and his co-author
Paul Elliott published a rebuttal of a paper that lent support to
those who were demanding evermore evidence before
agreeing that people should consume less sodium. Stamler and
Elliot summed up that position this way:

The proponents of the “do nothing” approach
have no case for the status quo as the preferred
public health option. In fact, the body of
scientific knowledge affords no basis for valid
debate; efforts to promote the idea that there is
a scientifically grounded “controversy” in this
area—as in the area of tobacco and disease—
are scientifically unsound and detrimental to
health.5

Aside from contending that the evidence is not sufficient to
warrant policy change, companies play the hardship card by
claiming they would suffer economic catastrophe if they had
to reformulate their products or adopt new production
methods. “Costs would go through the roof!” But time and
time again, new regulations have proven to be “technology
forcing.” That is, when confronted by new legal requirements,
companies are often able to develop new technologies or
manufacturing processes to meet or exceed the tougher limits
—and sometimes even save money. (When it comes to
lowering sodium intake, the “technology” might be as simple
as using less salt.) Henry Waxman (D–CA), who for decades
was a leading champion in the House of Representatives for
protecting public health and the environment, observed:

In fact, automakers met with relative ease the
ambitious [air pollution] standards they once
claimed would destroy jobs and cast the
economy into recession. . . . While industry



claims often frame the debate, they are usually
exaggerated, not accurate descriptions of the
truth but tactics to stop unwanted measures,
regardless of need or merit.6

Trade associations are among the most formidable lobbying
entities in Washington; the most powerful food industry
organization was the Grocery Manufacturers Association
(GMA), but it had many allies representing the snack food,
meat, poultry, restaurant, baked-goods, and other segments of
the food industry. Waxman explained why trade associations
typically oppose life-saving health and environmental
legislation:

Because trade groups exist to represent the
interests of an entire industry, their main
concern is maintaining the happiness of all their
members. Trade groups always push to weaken
a bill to the point where none of their members
object to it, which is why they are often such a
negative force in the legislative process.7

I was pleased, if a bit surprised, that in 2007 and 2013, the
GMA partnered with the Center for Science in the Public
Interest on conferences aimed at “Getting to 2,300.” Our goal
was to gently encourage companies to lower sodium to safer
levels. But the GMA became increasingly reluctant to support
sodium reductions the closer the FDA got to recommending a
formal plan for achieving them. Developments in 2019,
however, suggest that there will be less organized opposition
to lowering sodium: the GMA transformed into the Consumer
Brands Association and stopped lobbying against sodium
reductions, and the Salt Institute closed its doors.

John Dement, a professor in Duke University’s Division of
Occupational and Environmental Medicine, made the
following comment about corporate-funded asbestos risk
assessments, but it applies as well to the food and salt
industries: “All they’ve accomplished is to try to generate
doubt where, really, little doubt existed.”8



Echoing that is David Michaels, who was Assistant
Secretary of Labor for Occupational Safety and Health in the
Obama administration. In his book Doubt Is Their Product, he
details how product-defense specialists manufacture doubt
about second-hand smoke, workplace pollutants, and other
health hazards. More broadly he explains how industry has
institutionalized doubt, uncertainty, and delay by advocating a
raft of bureaucratic hurdles that impede or permanently derail
health and environmental protections.9 He reports that the Salt
Institute had tried to use an obscure federal law, the Data
Quality Act, to effectively “censor” the National Heart, Lung,
and Blood Institute. Michaels called that law “a wonderful
new weapon in the arsenal of all those who oppose public
health and workplace regulations, as well as independent,
serious science.”

A tactic parallel to “doubt” for opposing public health and
environmental laws is to hold high the twin banners of “nanny
state” and “personal freedom.” Those slogans have been
invoked by libertarians and industries to characterize reform
efforts related to everything from salt to soft drinks to tobacco
to guns to class-action litigation, and they are intended to
resonate with our inner beings as freedom-loving Americans.
Example: the New York Post headline proclaiming, “The
Nanny State’s War on Salt Won’t Make Us Healthier.”10

The ultimate practitioner of this tactic is the Center for
Consumer Freedom (CCF). It pretends to be a “nonprofit
organization devoted to promoting personal responsibility and
protecting consumer choices.”11 In fact, its well-funded
activities are apparently underwritten by the various industries
—soft drink, meat, restaurant—that it defends with nasty full-
page ads and angry websites. Almost everyone and everything
is a nanny (the word is used 408 times on the group’s website):
environmental and animal-welfare activists, the states of
California and Mississippi, the Center for Science in the
Public Interest, and most especially former New York City
mayor Michael Bloomberg, who was depicted in a full-page
newspaper ad wearing a dress, for advocating smaller soft
drink containers and requiring calories on menus of chain
restaurants. the CCF claims to be “devoted to protecting



consumer choices,” but don’t expect the center to satisfy your
choice to know who sponsors its campaigns—that is a closely
held secret. All it admits to is support from “restaurants, food
companies and thousands of individual consumers.” I’m
skeptical of the latter, but we are not about to get any further
information.

An important factor that aids and abets industry efforts to
postpone, weaken, or kill corrective action is that products like
salt and asbestos are not like airplane or automobile crashes.
When the causes of injury, sickness, or death are obvious,
society may take relatively quick remedial action. The
problem is when substances plant seeds in childhood or early
adulthood that do not blossom into heart attacks or cancer until
decades later. That leaves plenty of room for arguments over
the severity and causes of the harm. In many cases—lead,
tobacco, asbestos, pesticides, greenhouse gases, and, indeed,
salt—there were (and always will be) gaps in the knowledge
about their health impacts. More studies were conducted, but
critics pointed to more gaps. Finally, though, after decades of
research, activism, argument, and delay, policy makers
acknowledged that the evidence of harm was overwhelming
and began instituting public health protections.

And so it is with salt, arguably the most harmful substance
in our food supply. The overwhelming preponderance of
evidence supports the near certainty that reducing sodium in
the food supply would prevent tens of thousands of illnesses
and deaths each year and save many billions of dollars. The
time has come to end the indecision and delays, to stop
waiting for that ever-elusive perfect proof. The time has come
to declare the salt wars over, and for policy makers in the
United States and around the world to act decisively to protect
consumers from overly salty diets.
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