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INTRODUCTION

We all have fallen, hook, line and sinker for at least some of the misinformation seeping
out of the confusing morass of dietary guidelines, weight loss programs, fad diets, and the
food phobic messaging from influencers and diet guru's peddling in healthism and miracle
cures. While it would be impossible to address every food-related myth in a single go, I
want to tackle some of the most common ones to alleviate your concerns about what you
eat. If you've fallen for these myths before, don't feel bad because I did, too! It's taken me a
great deal of research over the past few years, and a very open mind, to fully unpack and
deprogram these misconceptions, which come from cherry-picked studies and seemingly
logical explanations that crumble under rigorous scrutiny and don't represent the
scientific consensus.

How and why has my approach changed?

In the past, my research was focused on understanding ideas prevalent in the wellness
community that aligned with my lived experience. I learned this way of thinking from
prominent scientists and doctors who preceded me. Their work taught me to believe that
if a food contains a compound that is harmful to one biological system, then the whole
food must be bad for the whole us. I put a lot of stock into mechanistic studies (rodent and
cell culture studies) that explained how a food compound is harmful, and I was buoyed in
that approach by conformation bias.

There was no Eurekal moment, no singular event that made me see the logical fallacy in
this way of thinking. Instead, my research first into the gut microbiome and then into
nutrient profiling, coinciding in time with my growing dismay over ever more restrictive
diets gaining popularity, made me gradually realize that I had been thinking about food all
wrong. So, I actively disengaged with the wellness community.

Avoiding confirmation bias requires a conscious effort to seek a balanced and objective
view of information. To begin, one should actively seek out diverse sources of information,
considering various viewpoints and perspectives. It's essential to be open to the possibility
that one's existing beliefs may not always be accurate and to question assumptions.
Critical thinking, fact-checking, and seeking out credible sources can help in separating
facts from opinions. Additionally, engaging in respectful discussions and debates with
people who hold different viewpoints can provide valuable insights and challenge
preconceived notions. Ultimately, the key to avoiding confirmation bias is maintaining
intellectual humility, staying curious, and being willing to adapt one's beliefs based on
evidence and reasoned arguments. For me, this included a return to my roots as a medical
researcher, and taking a broader view of the scientific literature, independent of my beliefs
and lived experiences. Instead of searching for an explanation for what I already believe, I
dive much deeper into the research to understand the scientific consensus, or when that
doesn't yet exist, where the preponderance of evidence lies.

©Nutrivore.com 2



All foods contain a huge variety of molecular compounds. When isolated in a lab, some
food compounds are legitimately detrimental to our health, but that's not what we're
eating. We're eating a food that contains hundreds if not thousands of different molecules,
and even if some are harmful, we are most often compensated by a wealth of nutritive
compounds that benefit our health. While we must acknowledge that single compounds in
foods can drive allergic reactions and food intolerances, and certainly not every food
works for every person, when we're looking at whether or not a food is a healthy choice in
general, we need to consider the complexity and synergy of the complete food matrix and
how that impacts all of our biological systems. That's why it's so important to look at
prospective studies and randomized, controlled clinical trials that evaluate how the whole
food, rather than the isolated compound, impacts whole-body health.

I now put the most stock in systematic reviews and meta-analyses—which are studies
that pool together data from the entire research field, and which include assessing
individual study quality and risk of bias prior to inclusion of its data in the analysis—that
determine the magnitude of impact of a food or dietary pattern on a comprehensive
collection of health outcomes. And, I highly value all-cause mortality data, which measures
the overall impact of a food or behavior on general health and longevity as a broad
indicator of benefit or harm. While these epidemiological studies require mechanistic or
intervention studies to establish causality, which is where rodent and cell culture studies
still come into play, they measure the big picture, i.e., how the whole food affects the whole
us.

While our bodies and our gut microbiomes have extensive detoxification pathways, there
can be a threshold of intake of certain food compounds or additives above our body's
ability to detoxify—above that threshold of intake, it is known to cause issues. Many food
toxin myths disregard the impact of dose. The adage “the dose makes the poison”
underlies the field of toxicology, i.e., the study of how chemicals adversely impact health—
everything is a poison in a large enough quantity. As an extreme example, you need water
to live and dehydration can cause a variety of health problems such as bladder infections
and kidney stones, yet it is possible to die from drinking too much water in a short period
of time—in one report, drinking 6 liters of water over three hours was deadly.' Most food
additives and pollutants have Acceptable Daily Intake (ADI) levels established, or
alternatively a chronic reference dose or tolerable daily intake, both of which are an
estimate of the amount of a substance in food or drinking water that can be consumed
daily over a lifetime without presenting an appreciable risk to health. The ADI is typically
100 to 1000 times lower than the threshold known to cause harm (called the No
Observable Adverse Effect Level [NOAEL], and this is an important part of the
conversation when it comes to busting food-phobic myths. Just because something is
harmful in large quantity, that does not mean it is harmful in any quantity—we must
compare to the amounts we normally consume.

It's additionally important to stay up-to-date on scientific evidence, and recent studies
have definitely changed the landscape of human knowledge of nutrition. Nutritional
sciences is a very young field of research, and thanks to advances in methodology and
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technology, new studies are adding to our understanding all the time. The issue isn't that
nutritional science is still evolving, but rather how frequently diet dogma has preceded the
necessary scientific foundation to underpin it. Some of the myths I will bust below, I can
do so simply thanks to new evidence and scientific studies that challenge the status quo,
rather than my shift to a more rigorous metric and objective view of the science. It is the
responsibility of all scientists to adjust our stance when new studies demand it.

Myths about food quality, toxins and antinutrients perpetuate healthism—the misnomers
that a person's health is entirely their responsibility, and that good health has moral
value—by creating unrealistic standards and fueling the belief that only specific, often
expensive, foods are deemed healthy, or that a costly supplement regime is a health
necessity. The cacophony of food fearmongering out there may have you feeling confused
about what foods are safe to eat, and pressured to conform to rigid notions of what
constitutes "good” or “clean” eating. With all this conflicting information, it's easy to
become discouraged and find yourself in that vicious cycle of guilt, stress, and ultimately,
unhealthy eating habits. It is my goal with this webinar to bust these food toxin myths
that may be harming your relationship with food and contributing to disordered eating
patterns.

Moving forward requires taking a step back and letting go of value judgments about food
that lack scientific support. Yet it's crucial to emphasize that this isn't about laying blame
or feeling guilt, but rather about making room in our minds for a wealth of new, invaluable
information focused on the positives that we can gain from a nutrient-focused approach
like Nutrivore and where no food is off the table: Nourishment, not judgment.

So, with that preamble out of the way, let's summarize the current state of evidence on a
dozen common food toxin myths.

LECTINS

Lectins are a vast collection of carbohydrate-binding proteins and glycoproteins that are
ubiquitous in nature and found in a wide variety of commonly consumed foods.? But just
because a few lectins can have a negative health impact in some circumstances—for
example, gluten triggering gastrointestinal symptoms in people with celiac disease and
non-celiac gluten sensitivity;2 or phytohemagglutinin being responsible for food poisoning
from eating undercooked kidney beans*—that doesn't mean the entire class of molecules
is bad for all of us.

A growing collection of studies are identifying beneficial effects of some lectins, such as
inhibiting cancer metastasis and tumor growth, improving serum lipids and blood sugar
regulation in diabetes, and antimicrobial effects that could be leveraged in the
development of new antiviral medications—so we just can't paint this entire class of
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molecules with the same brush.5 Plus, proper food preparation inactivates many lectins—
for example, soaking, sprouting, fermenting and/or boiling pulse legumes can reduce the
lectin content to near zero.®

Lectin-rich foods like pulse legumes, whole grains, nuts and seeds offer consistent and
impressive health benefits, which would just not be the case if their lectins were harmful.

In a 2021 study, eating 2% or more servings of legumes per week reduced all-cause
mortality by 17%, and cardiovascular disease by 14%, compared to eating only two servings
per month, also lowering cardiovascular disease mortality, cancer incidence and cancer
mortality.” A 2001 study showed that eating legumes four times per week reduced
coronary heart disease risk by 22% and cardiovascular disease risk by 11% compared to
eating them less than once per week.® And a 2014 meta-analysis likewise showed that four
servings per week of legumes reduces coronary heart disease risk by 14%.°

A 2016 meta-analysis showed that eating three servings of whole grains daily (3 ounces, or
about 90 grams) reduces risk of coronary heart disease by 19%, cardiovascular disease by
22%, cancer mortality by 15%, respiratory disease mortality by 22%, diabetes mortality by
51%, infectious disease mortality by 26% and all-cause mortality by 17%.° And a 2018 meta-
analysis calculated that for each 1-ounce serving of whole grains daily, all-cause mortality
decreases by 9%."

A 2016 meta-analysis showed that eating one ounce (28 grams) of nuts, seeds and/or
peanuts per day reduces risk of all-cause mortality by 18%, coronary heart disease by 27%,
stroke by 11%, cardiovascular disease by 25%, cancer by 20%, respiratory disease mortality
by 21%, neurodegenerative disease mortality by 19%, infectious disease mortality by 36%,
and kidney disease morality by 34%.* And a 2015 meta-analysis calculated that 28 grams
of nuts, seeds and/or peanuts per day was associated with a 27% reduced risk of all-cause
mortality and a 39% reduced risk of cardiovascular disease mortality, and the highest nut
and seed consumers saw a 14% reduced risk of cancer mortality.’3 Peanuts themselves are
associated with diverse health benefits, including reducing cardiovascular disease risk,
reducing risk of developing type 2 diabetes, reducing risk of age-related cognitive decline
and Alzheimer’s disease, and lowering inflammation .*4

PHYTATES

Compounds like phytates and oxalates are considered antinutrients because they are
naturally found in food as salts—i.e., complexes with minerals like calcium, copper, iron
and zinc—which hinders the minerals they're bound to from being absorbed in our
gastrointestinal tract. For example, vegetarians and vegans may need to consume more
dietary zinc because the zinc in their diets comes predominantly from higher-phytate
foods, which reduces its absorption.'s But blocking nutrient absorption is a far cry from
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depleting our bodies stores, which just isn't the case.'® In addition, our gut bacteria do
metabolize phytates and oxalates for us, making a large proportion of the minerals bound
to them bioavailable.7:8

Although phytates are viewed in a negative light due to their antinutrient properties, they
appear to have some impressive health benefits, potentially thanks to their molecular
similarity to a vitaminlike compound called myo-inositol, which is known to improve
insulin sensitivity and reduce anxiety. Phytate and myo-inositol are carbocyclic sugars,
which are important structural components of cell membranes and which mediate cell
signal transduction in response to a variety of hormones (including insulin),
neurotransmitters, and growth factors and participates in osmoregulation. Myo-inositol is
IP5 and phytate is IP6; phytate just has an extra phosphate group, and there's evidence for
some similar biological effects to myo-inositol. And phytate has powerful antioxidant and
anti-inflammatory properties!*?

For example, a 2013 study showed that high phytate levels lowered the risk of osteoporosis
in menopausal females2°, and a similar 2022 study showed that phytate supplements
reduced bone resorption in patients with urinary stones.?! A 2018 study showed that
higher consumption of phytates reduced glycated hemoglobin Aic in type 2 diabetics.?* A
2019 study in people with hyperuricemia (high uric acid levels in the blood, which can
cause gout and kidney disease) showed that supplementing with phytates reduced fasting
serum uric acid levels.?3 A 2015 study in elderly people showed that higher phytate
consumption, and higher urinary phytate levels, reduced vascular calcification which is
protective in cardiovascular disease.?* And a 2021 study showed that higher phytate
consumption decreased cognitive decline in aging.3

Phytic acid-rich foods—including whole grains, legumes, nuts and seeds, and root
vegetables—are associated with broad health benefits. This would not be the case if phytic
acid was as harmful as the myths suggest.

OXALATES

Oxalates are often blamed for kidney stones (and other health problems for which there is
no established connection in the scientific literature) with rumors online that eating too
much spinach can cause calcium oxalate kidney stones in as little as two weeks.

Although there are different types of kidney stones, calcium-oxalate kidney stones are the
most common, accounting for about 80% of cases. Certain dietary factors increase risk—
high meat intake, high salt intake, low calcium intake, and low intake of fruits and
vegetables—but the biggest risk factor is inadequate hydration.?® When we have too-high
concentrations of oxalates in the urine, a condition called hyperoxaluria, calcium oxalate
crystals can form in the kidneys and develop into stones. Generally, the symptoms of
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hyperoxaluria are that of kidney stones, including sharp pain in the back, side, lower
stomach area or groin; urine that looks pink, red or brown due to blood; frequent urge to
pee; pain when peeing; not being able to urinate or peeing only a small amount; chills,
fever, upset stomach or vomiting. In rare cases, primary hyperoxaluria can present as
calcium oxalate microcrystalline-associated arthritis in which case, joint pain would be a
symptom before a kidney stone.?? Calcium oxalate microcrystalline-associated arthritis is
also seen in late-stage renal failure.?® Dietary oxalates don't cause joint issues or gut issues
more broadly, however.

Increasing fluid intake (hydrating ourselves better!) reduces the risk of kidney stones by
increasing urine volume and diluting oxalate levels, in turn helping prevent stones from
forming. In fact, ingesting enough fluids (whether through drinking beverages or eating
high-water-volume foods like vegetables and fruit) to keep urine flow greater than 1
milliliter per kilogram bodyweight per hour nearly eliminates the risk of oxalate
oversaturation in the urine, and can dramatically reduce kidney stone formation!

So, what about avoiding high oxalate foods, like spinach, nuts, beets, rhubarb, tea,
chocolate, strawberries, and wheat bran? Studies show inconsistent effects of dietary
oxalates on urinary oxalates—most of the oxalates in our urine are ones our bodies
produce. Oxalate precursors include the amino acid glycine (rich in collagen) and vitamin
C.29 A 2008 study concluded that “The impact of dietary oxalate on urinary oxalate
appears to be small. For many stone formers, restricting dietary oxalate may be a
relatively ineffective intervention to reduce urinary oxalate excretion.”3° And in a 2002
study, healthy females consumed 150 grams—about five cups—of spinach daily for three
weeks.3! Not only did the study participants not develop kidney stones, but they also had
lower levels of oxidative stress.

There's also a link with the gut microbiome. Research shows that people with oxalate-
degrading bacteria in their guts have significantly lower risk of developing kidney stones,
even on high-oxalate diets. For example, people with Oxalobacter formigenes in their guts
have a 70% lower risk of being recurrent kidney stone formers.3?

Citric acid, found in citrus fruits, can also reduce kidney stone risk by binding with
calcium oxalate crystals (which prevents the crystals from growing in size and becoming
stones).3? But, it's a myth that large doses of lemon juice will break up kidney stones once
formed. Getting enough calcium is also important since dietary calcium reduces how
much oxalate we absorb, leading to lower oxalate levels in the urine.

So, if you are prone to kidney stones, drinking enough water on a consistent basis is your
best strategy to reduce your risk, along with getting enough dietary calcium and adding in
some citrus fruits. There's some indication that drinking up to 50% more than the
standard recommendations of 3 liters for men and 2.2 liters for women is important for
people with recurring kidney stones. Also, go ahead and skip the alkaline water—not only
are the various claims unfounded, but too-high pH water can negatively impact the gut
microbiome.3*
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It's important to note that some people (about one in three million) have genetic disorders
that cause too much oxalate to be produced within the body, and other people have
absorption disorders that cause too much oxalate to get absorbed from the gut (including
Crohn's disease, celiac disease, chronic pancreatitis, and side-effects from bariatric
surgery). If this applies to you, talk to your doctor about whether or not it's appropriate for
you to reduce your intake of high-oxalate foods.

VEGETABLE OILS

There's nothing wrong with vegetable oils. The reason why you might have heard that
they're inflammatory is because they're rich in linoleic acid, the essential omega-6
polyunsaturated fatty acid. Omega-6 fats contribute to pro-inflammatory pathways, so in
theory, we regulate inflammation when we balance our intake with anti-inflammatory
omega-3s. But, while this is plausible from a mechanistic angle, a wealth of recent research
in humans has not borne this out.

Most studies have shown a neutral or even protective effect of linoleic acid (and the
vegetable oils rich in it) on inflammation, cardiovascular health, and all-cause mortality.
For example, a 2014 meta-analysis found that over time, participants with highest intake
of linoleic acid (up to a whopping 10% of total calories) had a 15% lower risk of experiencing
a heart disease event, and a 21% lower risk of dying from heart disease compared to the
lowest intake (more like 1% of total calories).35 A 2020 meta-analysis looking at tissue
levels of linoleic acid (a potentially more reliable indicator of intake than dietary recalls)
found a strong, linear relationship between higher linoleic acid concentrations and reduced
cardiovascular disease, cancer, and all-cause mortality.3® The people with the highest
levels had a 13% lower risk of all-cause mortality, 13% lower risk of cardiovascular disease
mortality, and 11% lower risk of cancer mortality than the people with the lowest levels.
And, a 2012 meta-analysis found no association between linoleic acid intake and any
inflammatory markers, contradicting the theory that linoleic acid contributes to
cardiovascular disease by increasing inflammation.3”

Olive oil does have the edge over vegetable oils when it comes to supporting health. A
huge 2021 prospective study showed that substituting butter or margarine for corn oil,
canola oil and olive oil all lowered all-cause mortality and cause-specific mortality,
including from cardiovascular disease, type 2 diabetes, cancer, respiratory disease, and
Alzheimer's disease.3® Olive oil had the highest magnitude of benefit (4% reduction in
cardiometabolic mortality for every tablespoon daily), followed by canola oil (2% reduction)
and corn oil (1% reduction). So, yes, from a health perspective, olive oil still wins. But, if you
can't afford, don't have access to, or just don't like it, you're still going to enjoy overall
benefit from other vegetable oils.
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Another common myth about vegetable oils is that the industrial processing to make them
causes them to be heavily oxidized, rancid, and full of solvent chemicals like hexane.

To make vegetable oil from plants, first the plant parts that are used to make the oil are
harvested, deshelled, hulled, and cleaned.3? If the seed is used to make the oil, it is crushed
or broken up into smaller pieces. Sometimes a first-press oil is made by mechanical
extraction, basically squeezing these tiny pieces until oils comes out (a.k.a. cold pressing),
and then a second-press oil is made from solvent extraction. During solvent extraction,
hexane is added to the crushed plant parts and then briefly heated, which causes a
chemical reaction to allow the oil from the plant to separate out. The heat also causes
hexane to evaporate—most vegetable oils have no detectable hexane residues.*° In one
study, the highest concentration of hexane detected was 0.4 milligrams per kilogram (1.1
liters) of 0il.#* The provisional chronic reference dose of hexane is 0.06 milligrams per
kilogram bodyweight per day—so, a 70-kg person (154 pounds) would have to consume
over 11 liters of vegetable oil every day to ingest enough hexane to worry.

Once the oil is extracted, it's then bleached using bleaching clay—not the bleach you use
to clean—to remove any coloring pigments like carotenoids or chlorophyll which can
make the oil more susceptible to oxidation in response to light. It's then deodorized to
remove any odor and off-flavors, and contaminants (pesticides, polycyclic aromatic
hydrocarbons, etc.). Finally, it is filtered to remove any residual solvents, leaving the oil in
its final state, which is packaged and sold. The refining process gives vegetable oil its light
color, makes it flavorless and odorless, and makes it more stable with a longer shelf life.
The claim that refining vegetable oil makes it more likely to go rancid is untrue. In fact,
refining vegetable oil reduces the likelihood of rancidity.

SWEETENERS

The science is mixed on whether replacing sugars with sweeteners facilitates weight loss
or improves insulin sensitivity, with some studies showing benefit, some showing no
effect, and some actually showing, counterintuitively, that sweeteners also contribute to
insulin resistance. Nonnutritive sweeteners are sugar substitutes that include artificial
sweeteners like aspartame as well as natural sweeteners like stevia and monk fruit
extract.

Whether there is an association between sweeteners and cardiovascular disease has not
been as extensively studied as other foods or food additives. But, a 2022 study out of
France that included over 100,000 participants followed for about 10 years showed that
total sweetener intake—including cyclamates, saccharin, thaumatin, neohesperidine
dihydrochalcone, steviol glycosides (i.e., stevia), and salt of aspartame-acesulfame
potassium—increased risk for cardiovascular disease, including heart disease and
stroke.** High intake (mean was 77 milligrams of total sweeteners per day, the equivalent
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of about 1.5 cans of diet soda) versus zero intake showed an overall 9% increased risk of
cardiovascular disease. The statistical model accounted for age, sex, physical activity,
smoking, educational, family history of cardiovascular disease, energy intake without
alcohol, alcohol consumption, sodium, saturated fatty acids, polyunsaturated fatty acids,
fiber, sugar, fruit and vegetables, red and processed meat. Interestingly, the same cohort
was analyzed for associations between sweetener intake and cancer risk.*? High intake of
sweeteners increased total cancer risk by 13% compared to no intake, with highest
association being with aspartame and acesulfame potassium, and breast cancer and
obesity-associated cancers. Although not all studies have shown an association between
sweeteners and cancer.*

A 2022 study analyzing data from the Women's Health Initiative showed an association
between artificially sweetened beverage consumption and cardiovascular disease.*s
Consuming one or more such beverages daily increased risk of cardiovascular disease by
14% and stroke by 24%. A 2021 meta-analysis showed that consuming artificially
sweetened beverages had no effect on all-cause mortality or cardiovascular disease
mortality provided intake was 1.5 servings (a serving being 12 ounces) or less per day.4
Consuming 2.5 servings per day, on the other hand, increased risk of all-cause mortality by
13% and cardiovascular disease mortality by 25%.

While this sounds pretty damning for sweeteners, it's worth comparing this effect to an
equivalent amount of added sugars. If we're looking at 1.5 servings as an important
threshold, that would be the equivalent of about 60 grams of sugar, or 12% of a 2,000-
calorie diet. A huge 2014 study showed that consuming 10% to 24.9% of calories from
added sugars increased cardiovascular disease risk by 30%, and consuming 25% or more of
calories from added sugar increased cardiovascular disease risk by 2.75 times!4” But, note
that staying below the 10% of calories from added sugars threshold doesn't have any clear
detriment to our health. It's worth emphasizing that this 10% rule applies to added sugars,
not carbohydrates in general or sugars that come from whole foods like fruit. When we
consider all dietary sugars, including those inherent to whole foods like fruit, we see that
limiting to 25% of calories is the way to go.4®

If added sugar intake would otherwise exceed 10% of total calories, it seems like it would
be a good trade to swap some added sugars out for sweeteners, even artificial ones. In the
2022 Women's Health Initiative study discussed above, drinking one or more sugar-
sweetened beverages per day increased risk of cardiovascular disease by 19%, coronary
heart disease by 35% and stroke by 30%. And in the 2021 meta-analysis discussed above,
each 12-ounce serving of sugar-sweetened beverages daily increased risk of all-cause
mortality and cardiovascular disease mortality each by 8%. A 2021 study calculated that,
for each sugar-sweetened beverage daily that is replaced with the equivalent amount of
artificially sweetened beverage, unsweetened coffee or tea, or plain water reduces all-
cause mortality risk by 4% to 7%.4° So, substituting sugar-sweetened beverages with
artificially-sweetened beverages is a good trade in terms of our health, but it's best to
consume sweeteners in moderation. There is currently insufficient data to state whether
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natural sweeteners like stevia and monk fruit are any better or worse than artificial
sweeteners like aspartame.5°5!

FOOD DYES

Despite five decades of research, a causal link between artificial food dyes and
hyperactivity in children still has not been established.3* In the 1970s, concerns emerged
regarding the potential relationship between food additives and behavioral issues in
children. Artificial food colorings and additives—including sunset yellow, tartrazine,
carmoisine, ponceau 4R, and sodium benzoate—were identified as potential culprits
influencing hyperactivity in children. However, study findings were widely debated in the
scientific community, and the US Food and Drug Administration Food Advisory
Committee did not find causal evidence to support a link between food dyes and
hyperactivity.

Challenge studies, where children are given a mix of artificial food dyes or a placebo and
then their behavior is monitored, have yielded mixed results, with about half of the studies
conducted (13 out of 25) showing a statistically significant association between artificial
food dye consumption and adverse behavioral outcomes.33 While there certainly is some
evidence to support a relationship between food dye exposure and adverse behavioral
outcomes in children, there is also a high degree of interindividual variability in the
sensitivity to synthetic food dyes. Recent studies have highlighted potential genetic and
neurological factors, suggesting a complex interplay that requires further investigation.
So while some people can have legit intolerances to food dyes, these additives aren't bad
for the rest of us in the quantities we normally consume.

The Acceptable Daily Intake (ADI) levels for food dyes are set based on carcinogenicity,
meaning that as long as you're consuming that amount of food dyes or less, even if you do
so every day for the rest of your life, you don't need to worry about increased cancer risk.34
When it comes to food dyes, estimates of exposure show that, for most people, their food
dye intake is a small fraction of the ADL5S For those that do exceed the AD], the top
contributors are juice drinks, soft drinks, icings and ice cream cones.

It is prudent not to exceed the ADI for food dyes (or anything else); an easy way to
accomplish this is to limit ultra-processed food intake to 20% of total calories or less.
Besides the dopamine-rush that drives hunger, cravings and food addiction, the more
ultra-processed foods we eat, the higher our risks of obesity, cancer, type 2 diabetes,
cardiovascular disease, depression, and dementia.5® This is attributable both to exceeding
the ADIs of food additives, as well as consuming too much added sugar and salt, in
addition to lower nutrient intake. A 2021 meta-analysis showed that the more ultra-
processed foods a person ate, the lower their intake of fiber, protein, potassium, zinc,
magnesium, vitamin A, vitamin B3, vitamin B12, vitamin C, vitamin D, and vitamin E.57 The
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only nutrients considered that were not significantly decreased by ultra-processed food
consumption were iron, calcium, phosphorus, vitamin B1, vitamin B2 and sodium. The
people who ate the most ultra-processed foods were only getting about 60% of the daily
value of fiber, magnesium, vitamin A and vitamin E while also falling quite short of
potassium, calcium, zinc, and vitamin D. This is the direct result of consuming ultra-
processed food instead of more nutrient-dense options.

A 2019 prospective study of nearly 20,000 Spanish university graduates (average age was
37 at the beginning of the study) followed for 15 years showed that, after accounting for
confounding variables, people who consumed four or more servings of ultra-processed
foods daily had a 62% increased risk of total mortality.5® Plus, with every additional daily
serving of ultra-processed foods above that amount, risk of total mortality went up
another 18%. A similar 2022 study out of the U.K., which followed over 60,000 people over
the age of 40 for ten years, showed that people who got 43% or more of their calories from
ultra-processed foods had a 17% higher risk of cardiovascular disease and a 22% higher risk
of total mortality, than people getting 20.8% or less of their calories from ultra-processed
foods.3? A 2021 meta-analysis calculated that, for every 10% of our daily calories that
comes from ultra-processed foods, our risk of total morality goes up by 15%.5° Yikes!

Despite those scary statistics, this doesn't actually mean that ultra-processed foods can't
fit into a healthy diet. Just because something is harmful in large quantities, doesn't mean
that it's harmful in any quantity. The Spanish study above shows us that there isn't much
impact on health if we stay below about two or three servings of ultra-processed foods per
day; the British study above measured that cusp of negative impact at about one fifth of
our daily caloric intake. And, there's definitely enough data to say that a couple of servings
of ultra-processed foods per day, especially in the context of an otherwise whole-foods
diet, is not going to have a meaningful impact on our health.

A 2022 meta-analysis showed that not all ultra-processed foods are equally problematic.®
While sugar-sweetened beverages, artificially-sweetened beverages, and processed meat
all increased risk of total morality, breakfast cereals were associated with lower
mortality—the people who consumed the most breakfast cereals (including everything
from oatmeal and All-Bran to Fruity Pebbles and Lucky Charms) had a 15% lower mortality
risk than the people who consumed the least breakfast cereal; and those who mainly
consumed whole grain breakfast cereals has a 23% lower mortality risk. (Those who only
consumed sugary cereals had no change in mortality risk.) This may reflect the
fortification of breakfast cereals, meaning they have more to offer nutritionally than, for
example, a can of cola, in addition to the fiber content of whole grain breakfast cereals.
Certainly, more research is needed to fully understand which ultra-processed foods get an
exemption from the list of foods that increase risk of health problems.

That's right, I'm saying that you don't need to completely give up ultra-processed foods.
Aren't you glad you stuck with me? I think a fair interpretation of the current scientific
evidence is that, if you're meeting your body's nutritional needs from the 80% of your diet
that is whole and minimally-processed foods, the 20% of your calories that comes from
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ultra-processed foods is unlikely to cause any harm. Some people refer to this as the 80/20
rule.

GLYCOALKALOIDS

The argument against consuming nightshade vegetables, like tomatoes, is based in part on
the existence of glycoalkaloid poisoning, and in part on specific negative effects of isolated
glycoalkaloids, such as solanine being inflammatory in animal and cell culture models of
colitis.®?

Symptoms of glycoalkaloid poisoning include nausea, diarrhea, vomiting, stomach cramps,
burning of the throat, cardiac dysrhythmia, nightmares, headache, dizziness, itching,
eczema, thyroid problems, and inflammation and pain in the joints.®3 A potentially lethal
dose of glycoalkaloids is 3-6mg/kg bodyweight (for a 150-pound person, that's 204mg to
408mg) with toxicity observed at 1-3mg/kg bodyweight (for a 150-pound person, that's 68-
204mg). While case reports of glycoalkaloid toxicity are most commonly in the context of
green potatoes, it definitely does happen with other nightshade vegetables and plants.®4
Red, ripe tomatoes have 0.4 mg/kg (our 150-pound person would need to eat 374 pounds of
tomatoes to get to 68mg, the lowest threshold for toxicity).®S Green tomatoes have 48
mg/kg (3.1 pounds of green tomatoes to get to 68mg). And, tomato leaves have 975 mg/kg,
which means a 150-pound person could experience toxicity at just 0.15 pounds (2.5 ounces)
of leaves.

However, the dose makes the poison; and at the amounts we normally consume,
glycoalkaloids are beneficial as summarized in a rigorous 2023 review.%¢ Solanine and
chaconine are anti-inflammatory and cardioprotective. Tomatine is neuroprotective.
Tomatidine reduces risk of cardiovascular disease, osteoarthritis, osteoporosis, and
asthma.

Tomato and tomato products overall reduce markers of inflammation.®7%8 A 2020
population-based cohort study evaluated the National Health and Nutrition Examination
Surveys (NHANES) to assess the impact of long-term tomato and lycopene consumption
with respect to total and cause-specific mortality.®9 A total of 23 935 participants were
included. Researchers found tomato intake (1.8 cups per day) was associated with a 14%
reduced risk of total mortality, a 24% reduced risk of coronary heart disease mortality, and
a 30% reduced risk of cerebrovascular mortality.
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HEAVY METALS

The presence of heavy metals such as arsenic, lead, mercury, and cadmium in food
products and ingredients is certainly a concern.”’® These metals, which are naturally
widespread in the environment, can accumulate in plants, animals, and water sources and
ultimately find their way into the food supply. The ingestion of these heavy metals can
lead to a range of adverse health effects, including organ damage, developmental
abnormalities, and an increased risk of cancer.” This underscores the importance of
monitoring and regulating heavy metal levels in our food to protect public health.

The chronic reference dose for methylmercury is 0.1 pg/kg/day. Some fish can contain
more than this amount of methylmercury in a single serving—swordfish, one of the
highest mercury fish, contains 0.55 ug/g, so if a 70-kilogram person consumed a 115-gram
(4-ounce) serving, they would exceed the ADI by 9 times.”> However, for the vast majority
of fish, mercury is not a concern thanks to the selenium also found in seafood.”?

Selenium is required for activity of twenty-five to thirty different enzymes
(selenoenzymes) whose job is to protect the brain from oxidative damage. Methylmercury
irreversibly binds to selenium—this is bad if we're exposed to methylmercury because it
renders selenoenzymes inactive. In fact, this is the mechanism through which
methylmercury is believed to damage the brain and nervous system: by inhibiting the
ability of selenoenzymes to protect these tissues from oxidants.’* Very importantly, most
typically consumed varieties of fish contain much more selenium than methylmercury.”s
This is good for the fish (they don't die from mercury exposure) and even better for us.
Selenium-bound methylmercury is not efficiently absorbed by our bodies. The
methylmercury that is absorbed is already bound to selenium, so it can't interfere with our
selenoenzymes. The only exceptions are those top-predator fish from contaminated
waters in which the methylmercury bioaccumulation is higher than their selenium
content, which is a fairly short list: king mackerel, marlin, pilot whale, shark, tarpin,
tilefish, and swordfish, although data is mixed on swordfish and several studies show that
swordfish is okay.

There have been a few European studies showing a U-shaped response curve to fish
consumption, where moderate fish consumption reduces all-cause mortality and
cardiovascular disease risk but higher fish consumption increases risk of all-cause
mortality. The authors of these studies have postulated that this may be due to increased
exposure to toxins like methylmercury. However, this isn't seen in studies of North
American or Asian cohorts, where fish is equally as likely to contain these toxins but
there's a linear relationship between health and fish intake—the more fish the better.7677
The authors of a rigorous 2017 meta-analysis proposed an alternate explanation for a U-
shaped dose-response curve in Europe but a linear or curvilinear response curve
elsewhere in the world: method of preparation.”® Traditional preparations of fish in many
parts of Europe include deep-frying, pickling or salting, and it may be this high-salt and/or
trans fat intake to blame for the higher all-cause mortality seen with higher fish
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consumption. These studies do highlight that, when upping your fish intake, it's best if you
eat fish prepared in a variety of ways—baked, steamed, poached, grilled, stir-fried, pan-
seared, and as sushi or sashimi—and not always reach for the battered fish and chips.

It is recommended to stick to low mercury seafood options during pregnancy, such as
shellfish (including oysters, clams, scallops, mussels, crab, shrimp, lobster), salmon, trout,
herring, haddock, pollock (Boston bluefish), sole, flounder, Atlantic mackerel, and lake
whitefish. A 2015 meta-analysis concluded that consuming moderate amounts of fish
during pregnancy, the benefits outweighs potential risks in terms of fetal
neurodevelopment.’?

The chronic reference dose for inorganic arsenic, the more toxic form of arsenic, is 0.3
ug/kg/day. Rice accumulates more arsenic than other food crops; and in fact, it is the
single biggest food source of inorganic arsenic. A 2016 investigation of rice sold in the USA
showed that the average concentrations of inorganic arsenic are 92 ug/kg in white rice,
154 ug/kg in brown rice, 104 pg/kg in infants’ dry white rice cereal, and 119 pg/kg in
infants’ dry-brown rice cereal.8° Other studies have shown similar levels in infant rice
cereal.’!82 A serving of rice is 28 grams, measured raw (which translates to about % cup
cooked), so a 70-kilogram adult would need to eat 8 servings per day of white rice or just
shy of 5 servings per day of brown rice, every day, to hit the chronic reference dose level
for inorganic arsenic. For infant cereal, a serving is 3.8 grams. For a 11.4-kiolgram 1-year
old (the assumed size used to establish the chronic reference dose), they would have to eat
over 8 servings of either white-rice or brown-rice cereal to hit the chronic reference dose.
After these studies were published, regulatory agencies including FDA and EFSA
announced new regulation to lower the levels of arsenic in infant cereal.

A 2008 study looking at rice purchased from retail stores in upstate New York showed
that have shown that rice grown in California has the lowest arsenic levels of
domestically-grown rice, whereas rice grown in Texas and Arkansas had higher levels
than average.® This study also showed that rice grown in China had much lower levels of
arsenic than rice grown in the USA or Europe.

The chronic reference dose for cadmium is 1 pg/kg/day. The chronic reference dose for
lead is 0.26 ug/kg/day for young children and 0.16 ug/kg/day for older children and adults.
Chocolate contains among the highest concentrations of cadmium and lead in our food
supply, but you'd have to eat a lot of chocolate on a daily basis in order to worry about
these heavy metals.

A comprehensive 2018 study measured the lead and cadmium levels in 144 samples of
cocoa powder, dark chocolate, milk chocolate, and cocoa nibs purchased at retails stores in
Maryland.®* Both lead and cadmium levels correlated with the amount of cocoa solids, and
so were highest in cocoa powder, followed by cocoa nibs, dark chocolate and then milk
chocolate. The mean cadmium level detected in dark chocolate was 0.27 mg/kg, meaning a
70-kilogram adult would need to consume 9 ounces (250 grams) of dark chocolate per day
(3 large chocolate bars) to hit the chronic reference dose for cadmium. Considering the
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highest level of cadmium detected in the study, you'd still need to eat over 2 ounces every
day to hit the chronic reference dose for cadmium. The mean lead level detected in dark
chocolate was 0.03 mg/kg, meaning a 70-kilogram adult would need to consume over 13
ounces (370 grams) of dark chocolate per day to hit the chronic reference dose for lead.
Considering the highest level of lead detected in the study, you'd still need to eat three and
a half ounces (100 grams) daily to hit the chronic reference dose for lead.

There are so many health benefits of eating chocolate! A 2017 meta-analysis of prospective
cohort studies found a 10% reduced risk of developing heart disease and a 16% reduced risk
for stroke among people who ate the most chocolate vs. the least.®s In addition, the people
with the highest intake of chocolate had an 18% lower risk of developing type 2 diabetes
compared to people with the lowest intake of chocolate, with the greatest risk reduction
occurred at two one-ounce servings per week (25% lower risk) and no protective effects
occurring above six servings per week. A Cochrane systematic review from 2017 found
that flavonol-rich chocolate and cocoa products can cause a small but significant
reduction (2 mmHg) in blood pressure among healthy adults, and a slightly greater
reduction in systolic blood pressure (4 mmHg) among people with hypertension.®® These
protective effects of chocolate may be due to its phytonutrient content and its stearic acid
(which has been shown to help reduce diastolic blood pressure)! Another 2017 meta-
analysis of prospective studies found that people eating moderate amounts of chocolate
(less than seven servings per week) had a 14% lower risk of developing heart failure,
compared to people eating no chocolate.®” However, eating 10 servings a week was
associated with slightly higher risk (a 7% increase, compared to no chocolate), suggesting
more isn't always better! And a 2015 randomized controlled trial of 60 adults with type 2
diabetes and high blood pressure found that eating 25 grams of dark chocolate (versus 25
grams of white chocolate) every day for eight weeks led to lower fasting blood sugar,
hemoglobin Alc, and a marker of inflammation (high sensitive C-reactive protein) by the
end of the study, whereas the white chocolate group saw no changes in those
parameters.®® Clinical trials have produced some promising findings on chocolate's ability
to help us maintain a healthy body weight, too. A 2019 meta-analysis of randomized
clinical trials—35 in total—found that studies that included at least 30 grams per day of
chocolate, for a length of four to eight weeks, led to a significant reduction in body weight
and BMI among participants.8®

So, while we certainly don't want to eat chocolate in excess, an ounce or two per day is
very beneficial!

PESTICIDES

It's a complete misnomer that organic foods are way better for you than conventional,
from both a safety perspective and a nutrient density perspective.
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While occupational exposure to pesticides definitely can cause health problems, the
amount of pesticide residue in our foods—yes, even the Environmental Working Group's
Dirty Dozen—is far, far, far below the level we need to worry about. In fact, a 2011 analysis
showed the Environment Working Group’s methodology to rank commodities with
respect to pesticide risks lacks scientific credibility—all twelve of that year’s fruits and
vegetables had pesticide residues well below the established chronic reference doses.?°
And in fact, three quarters of the pesticide exposure estimates were more than one million
times below the chronic No Observable Adverse Effect Levels (NOAEL) from toxicology
studies.

A 2020 systematic review, the largest performed to date with its inclusion of 35 studies,
evaluated the health impacts of organic versus conventional foods and concluded that no
definitive statement could be made on whether organic foods improve health.?* This
review looked at studies that showed that organic food consumption reduced risk of
infertility, birth defects, allergic sensitization, ear infections, pre-eclampsia, metabolic
syndrome, overweight and obesity, and non-Hodgkin lymphoma, but was extremely
critical of these results since the effects were well within the range easily explained by
what's called healthy user bias.

People who regularly consume organic foods are much more likely to be health-conscious
females who are physically active, eat a higher ratio of plant to animal foods, eat more
whole foods, and eat few if any ultra-processed foods.?? They're also more likely to be in a
higher income bracket and have achieved a higher level of education, very important social
determinants of health.?3 When so many health-related behaviors align, it's next to
impossible to fully account for them in statistical analysis, which biases the results, hence
the term healthy user bias. These people are not healthier because they eat more organic
foods, they're healthier and they eat more organic foods.

Many of the individual studies examined by the systematic review did not account for
different types of foods being eaten on an organic versus conventional arm of a study—
sure when people are on an organic diet, they have higher antioxidant capacity, but this
can be easily explained by the fact that they were also eating more fruits and vegetables.
The benefits can be explained by higher diet quality, not the fact that the diet was organic.

And lest we think the authors of this systematic review just have an axe to grind against
organic food, other research groups have concluded the same in their systematic reviews:
organic foods are neither safer, nor healthier, than their conventional counterparts.?495
Organic and conventional foods—whether we're talking about produce, meat, dairy,
legumes, eggs, grains, etc.—are equal in their health effects.

It's also a myth that organic fruits and vegetables are way more nutritious than
conventional. Of course, there are no complete nutrition datasets for organic produce, but
using the nutritional comparison studies that have been done (typically evaluating
differences in 7 or 8 nutrients), I crunched some numbers for you.96979899 (Briefly, to do this
comparison, I replaced the nutrient values in the Nutrivore Score calculation,
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amalgamating data from four studies, to differentiate any impact from organic growing
practices.) The results are completely underwhelming! Some nutrients are enhanced in
organic produce, increasing overall nutrient density, but sometimes the reverse is true,
decreasing overall nutrient density. And, for all but tomatoes, the difference is within 10%.
Insert sad trombone noise.

Nutrient Density of Organic vs. Conventional Fruits and Vegetables

Food Nutrivore Score Nutrivore Score % Difference
Conventional Organic

carrots 932 1026 +10%
tomatoes 1056 839 -20%

lettuce 1896 1968 +4%

spinach 4287 4410 +3%
potatoes 265 253 -5%

cabbage 2034 2184 +7%
strawberries 1070 1044 -2%

If you're surprised and wondering why organic fruits and veggies aren't more nutrient-
dense, science can answer this question very easily. It turns out that the quality of the soil,
what fertilizer is used if any, and other growing conditions have larger effects on crop
nutrient-density than the chemicals they're treated with.’°° And, these factors vary farm
to farm, region to region, and season to season. So, you're likely still getting more
nutrient-dense versions of fruits and veggies when you shop for in-season produce from
local farmers markets or farm stands since family farms tend to use regenerative farming
practices that improve soil quality. But, if farm-fresh produce isn't accessible to you, it's
not something to worry about.

All-in-all, whether you buy organic foods should be a personal choice motivated by
preference and not by any expectations of increased nutrient density or better health.

GOITROGENS

The thyroid gland produces hormones that control metabolism as well as influence other
essential systems in the human body, such as the cardiovascular system, the immune
system, calcium homeostasis and so much more! You may have read that you shouldn't eat
cruciferous vegetables because their glucosinolates (or, more specifically, glucosinolate
metabolites called isothiocyanates) are goitrogens, i.e., compounds that interfere with
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thyroid hormone synthesis, typically by blocking the activity of the enzyme thyroid
peroxidase (TPO).

Despite a lack of human studies, early reports of goiters in iodine-deficient animals eating
high amounts of cruciferous vegetables led to concern that this vegetable family should be
off-limits for people with hypothyroidism. However, a variety of animal studies have
shown that this concern is unfounded, even in the context of iodine deficiency.'°*1°21°3

The thyroid health effects of cruciferous vegetables have also been evaluated in humans.
In a 2019 study, participants were given a broccoli sprout extract rich in isothiocyanates,
or placebo, daily for 12 weeks—there was absolutely no change to thyroid hormones (free
T4, thyroid stimulating hormone and thyroglobulin) nor the percentage of participants
who met the diagnostic criteria for autoimmune thyroid disease.'®* Similar results were
found in a 2006 clinical trial in which participants consumed broccoli extract beverages
three times per day for 7 days, and no changes to TSH, total T3 or free T4 were
observed.'3

Yes, cruciferous vegetables, even raw, are safe for people with thyroid problems.
Furthermore, cruciferous vegetables are associated with diverse health benefits thanks to
their glucosinolates and various glucosinolate metabolites.

A 2017 systematic review evaluating fruit and vegetable intake showed that eating 100
grams of cruciferous vegetables per day, on average, led to a 16% decrease in total cancer
risk.1°® A variety of studies have found that overall cruciferous vegetable consumption is
associated with lower risk of specific cancer, too, including:

e bladder cancer (up to a 20% lower risk),*°”

e breast cancer (up to a 15% lower risk),*°®

e colorectal cancer (up to an 18% lower risk),'9
e endometrial cancer (up to a 21% lower risk),*°
e gastric cancer (up to a 19% lower risk),™!

e lung cancer (up to a 25% lower risk),*

e ovarian cancer (up to an 11% lower risk),*3

e pancreatic cancer (up to a 21% lower risk),*4

e prostate cancer (up to a 10% lower risk),*s and
e thyroid cancer (up to a 13% lower risk).}

A 2017 systematic review showed eating 100 grams of cruciferous vegetables per day
(about 1 serving), on average, led to an 18% decrease in ischemic stroke, a 17% decrease in
hemorrhagic stroke, and a 12% decrease in all-cause mortality and cardiovascular
disease.'” A 2019 meta-analysis turned up similar results, showing that for every 100
grams of cruciferous vegetables consumed daily, risk of cardiovascular disease decreased
by 11% and risk of all-cause mortality decreased by 10%.*® And, a 2011 analysis found a 31%
reduced risk for cardiovascular disease mortality and a 22% reduced risk for total
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mortality among individuals with the highest intake of cruciferous vegetables, which was
1.5 to 2 servings daily compared to about 2 servings per week.'*9

The isoflavones in soy (which are discussed in more detail in the next section) have also
been feared of having goitrogenic activity. However once again, human studies show this
isn't something to worry about. In a 2011 study, menopausal females were given a
supplement of soy isoflavones daily at two different doses for two years—there was no
change in thyroid hormone levels.'?° In a similar 2012 study, there were no changes in
thyroid hormone levels in menopausal females after three months of taking a soy
isoflavone supplement, with the exception of a small increase in the free T3 to free T4,
indicating improved thyroid function rather than suppressed thyroid function.'*

PHYTOESTROGENS

Phytoestrogens are phytonutrients with a structure similar enough to estrogen that they
can bind to estrogen receptors in our body, modulating estrogen activity.*?? There are four
main classes: isoflavones, which are abundant in soy and many pulse legumes; coumestrol,
which is found in soy; lignans, which are high in flaxseed, sesame seed, other seeds, and
grains; and stilbenes, which are abundant in grapes, berries, and nuts. Of these
phytoestrogen-rich foods, few have received as much bad press as soy, based on early
research (especially in animal studies) that raised concerns around its isoflavone content,
bringing fears that it could spur the growth of hormone-sensitive cancers, impact fertility,
increase estrogen levels in men, harm thyroid health, and contribute to heart disease.
Unfortunately, this left soy with a soured reputation that sometimes still haunts it today.

Since the early days of soy research, an enormous number of studies have emerged
looking at both the short-term and long-term health effects of soy, including in living
humans. And now, the evidence is clear: not only are soy and its isoflavones safe; they're
convincingly protective of many the diseases they were once feared to exacerbate!

There's just no truth to claims that phytoestrogens, especially the isoflavones in soy, will
cause gynecomastia (a.k.a. "“man boobs"), lower sperm counts, or cause any other
"feminizing” effects in males.’?3 A 2021 meta-analysis of clinical studies found no evidence
that soy protein or isoflavone intake had any effect on male reproductive hormones,
including testosterone or estrogen levels.’*4 Nor does soy impact onset of puberty,**s nor
affect female fertility.'?®

A 2022 meta-analysis found that soy isoflavones had a clear protective effect for breast
cancer in both pre- and post-menopausal women.*?’ A 2019 review and meta-analysis
determined that soy caused no significant changes in thyroid hormone levels.!?® A 2019
systematic review and meta-analysis even found a strong inverse correlation between soy
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isoflavones and all-cause mortality, with those eating the highest levels of soy isoflavones
having a 10% lower risk of death from all causes!**°

In fact, consuming phytoestrogens is associated with many health benefits, including
cognitive improvements and reducing risks of osteoporosis, cardiovascular disease, type 2
diabetes, breast cancer, ovarian cancer, prostate cancer, and bowel cancer.’3°!3! In fact, the
health benefits of soybeans are largely attributed to the phytoestrogenic isoflavone content
of the whole food.

In a 2008 prospective study following nearly 65,000 women for an average of 4.6 years,
found that consuming 32 grams of soybeans per day was associated with a 47% lower risk
of developing diabetes.’3? Interestingly, intake of soy protein and processed soy products
didn't show a significant protective effect. In 2015 meta-analysis of cohort studies
encompassing nearly 2 million participants, higher soybean intake was associated with a
15% lower risk of developing colorectal cancer.’3? A 2022 systematic review likewise found
that higher soybean intake was associated with a 10% lower risk of cancer, with every
additional 25 grams per day increase in soy intake correlating with a 4% drop in cancer
risk.'3* (No risk-reducing effect was seen with soy protein.) A 2019 meta-analysis found
that whole soybean intake was associated with a lower risk of risk of death from all causes,
as well as specifically from ischemic cardiovascular disease—whereas soy protein intake
alone showed no significant protective effect.'35 A 2013 randomized controlled trial found
that 40 grams day of whole soybeans resulted in significant reductions in LDL
cholesterol.’3® A double-blind, placebo-controlled trial from 2014 found that whole soy
consumption (but not purified isoflavones) significantly lowered serum hs-CRP, a measure
of inflammation.*37

BPA

Yes, bisphenol A (BPA) has estrogenic activity, meaning that it can act like estrogen in our
bodies. Toxicology studies show that high doses of BPA—on the order of 100,000
micrograms per kilogram bodyweight per day (1g/kg/day)—cause reduced gestational
and postnatal body weight gain, negatively impact the ovary (increased cystic follicles,
depleted corpora lutea, and antral follicles), and negatively affect hormone levels
(increased serum estradiol and prolactin and decreased progesterone).'3® Based on
toxicology studies, the U.S. Food and Drug Administration limit for BPA exposure is set to
50 pg’/kg/day, and the European Food Safety Authority limit is set to 4 pg/kg/day.
However, while controversial even among scientists and causality has yet to be
established, there are newer studies indicating potential harm to our health at much lower
exposure levels of BPA, implying a Lowest Observed Adverse Effect Level (LOAEL) in the
range of 2.5 pg/kg/day—so the limits set by regulatory agencies are under review.'??

The good news is that average human exposure is much less than these levels.
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A large 2011 nationally-based urine biomonitoring study with broad demographics
concluded that median aggregate human BPA exposures in the United States from all
routes of exposure were 0.034 ug/kg/day—117 times lower than the current EFSA
tolerable daily intake level and 1,470 times lower than the ADI established by the FDA.4°
What fraction of that exposure comes from canned foods? A 2015 study showed that, on
average, we're exposed to 0.013 pg/kg/day of BPA from our diets (compared to other
sources like thermal receipts), almost all of which comes from canned vegetables.’#

But, what if you eat a lot of canned foods, like a lot? Even in that case, you probably still
don't need to worry. A 2011 study had participants consume canned foods at each of three
meals during a day, while blood and urine samples were collected approximately hourly all
of that day until the next morning (a 24-hour period).!4> This study showed that BPA is
efficiently eliminated from the body—the halflife of BPA in humans is three to six hours—
and estimated the participants' BPA exposure averaged 0.27 pg/kg/day. This is nearly 15
times lower than the EFSA tolerable daily intake level and 185 times lower than the ADI
established by the FDA.

Our exposure to BPA, from canned foods as well as other sources like water bottles and
thermal receipts, is way lower than current ADI. However, if the suggested LOAEL of 2.5
ng/kg/day is adopted by regulatory agencies, whether our average exposure to BPA
remains lower than the ADI will depend on the safety factor applied. If a modest safety
factor of 10 is applied, our average exposure would remain below the ADI, but eating
canned foods at every meal would exceed the ADI. While controversial, there are some
scientists calling for the ADI to be lowered to 0.2 ng/kg/day, a level that would require a
complete overhaul to food packaging.'43

Manufacturers of canned foods are increasingly opting for BPA alternatives, such as
bisphenol S (BPS) and bisphenol F (BPF). While not as thoroughly studied as BPA, there is
evidence that these BPA substitutes are less toxic than BPA.'44145 That being said, all
bisphenols exert endocrine disrupting effects at high enough exposures, at which point
they are harmful to a variety of biological systems.!46147 More research is needed to
establish ADIs for these BPA substitutes and their regulation in food packaging.

What about the nutritive value of canned foods? When we actually crunch the numbers,
we see that canning has a minimal impact on nutrient density, compared to other cooking
techniques, across food groups. For example, the Nutrivore Score of raw spinach is 4548,
and canned spinach has a Nutrivore Score of 4117, still impressively high. Canned green
beans have a Nutrivore Score of 588 (and an impressive 661 if you include the liquid),
compared to 605 when fresh. And, canned pink salmon has a Nutrivore Score of 752
compared to 625 when fresh. The exception here is fruits canned in syrup, since the added
sugar contributes calories and not much nutrition. For example, peaches canned in light
syrup have a Nutrivore Score of 81 compared to 295 for fresh peaches and 319 for peaches
canned in water. Canned food options are similarly nutritious as compared to fresh.
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Overall, the evidence currently is that we don't need to feel guilty about buying canned
foods, although given the changing landscape of scientific evidence, it may be prudent not
to consume them at every meal. It's also worth noting that various phytonutrients have
been shown to mitigate the toxic effect of BPA, including luteolin (found in parsley family
vegetables, peppers, cabbage, broccoli and apples), naringin (found in citrus fruits),
quercetin (found in green tea, apples, berries, and onions), and N-acetylcysteine (found in
garlic).’4® That's another plus in the pro column for eating an abundance of fruits and
veggies.
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