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How Much is Too Much?
Excess Vitamins and Minerals in Food Can Harm
Kids’ Health
Executive Summary
Getting sufficient amounts of key nutrients is
important for a healthy diet, but many Americans
don’t realize that consuming excessive amounts of
some nutrients can be harmful. Food producers
often fortify foods with large amounts of vitamins
and minerals to make their products appear more
nutritious so they will sell better. Because the Food
and Drug Administration’s current dietary Daily
Values for most vitamins and minerals were set in
1968 and are woefully outdated, some products
may contain fortified nutrients in amounts much
greater than the levels deemed safe by the Institute
of Medicine, a branch of the National Academy of
Sciences.
EWG’s review of fortified foods currently on the
market found that young children are at risk of
consuming too much of three nutrients – vitamin A,
zinc and niacin. Fortified breakfast cereals are the
number one source of excessive intake because
all three nutrients are added to fortified foods in
amounts calculated for adults, not children. The
FDA’s current Daily Values for these three nutrients
are actually higher than the “Tolerable Upper Intake
Level” calculated by the Institute of Medicine for
children 8 and younger. Pregnant women and older
adults may also be at risk of consuming too much
vitamin A from other fortified foods, such as snack
bars.
Nutrient content claims are used as marketing
tools. High fortification levels in a product can induce
consumers to buy certain foods because they seem
“healthier” even though they might not be, as the
Institute of Medicine has pointed out in multiple
reports (IOM 1990; IOM 2010).
Vitamin A, zinc, and niacin are all necessary for
health, but too high doses can cause toxic symptoms.

Routinely ingesting too much vitamin A from foods
such as liver or supplements can over time lead to
liver damage, skeletal abnormalities, peeling skin,
brittle nails and hair loss. These effects can be shortterm or long lasting. In older adults, high vitamin
A intake has been linked to hip fractures. Taking
too much vitamin A during pregnancy can result in
developmental abnormalities in the fetus. High zinc
intakes can impair copper absorption and negatively
affect red and white blood cells and immune function.
Niacin is less toxic than vitamin A and zinc, but
consuming too much can cause short-term symptoms
such as rash, nausea and vomiting.
Although many Americans do not eat enough
vitamin-rich vegetables, fruits and other fresh
products and consequently get too little of some
vitamins and minerals, ingesting excessive amounts
is also unhealthy. Data from the National Health and
Nutrition Examination Survey (NHANES) show that
with the exception of vitamins D and E and calcium,
dietary deficiencies of vitamins and minerals are rare
among children 8 and younger in the United States
(Berner 2014). For young children, the problem is
the opposite – the risk of too much intake of some
nutrients from fortified foods and supplements
(Bailey 2012a; Butte 2010).
One recent study by a joint research team of
the National Institutes of Health and California
Polytechnic State University found that children
younger than 8 are at risk of consuming vitamin
A, zinc and niacin at levels above the Institute of
Medicine’s Tolerable Upper Intake Level. The study
found that from food alone, including naturally
occurring and fortified sources, 45 percent of 2-to-8year-old children consume too much zinc, 13 percent
get too much vitamin A and 8 percent consume too
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much niacin (Berner 2014). Similar results have been
published by the FDA itself (FDA 2014a) and by a
research group at the University of Toronto (Sacco
2013). In contrast, eating fresh foods that naturally
contain vitamins and minerals has significant health
benefits and, with very few exceptions, has not been
linked to excessive vitamin and mineral intake.
It is difficult or impossible to link these nutrient
overexposures to specific cases of harm to children’s
health, but multiple studies point out that cumulative
exposures from fortified food and supplements could
put children at risk for potential adverse effects (IOM
2003; IOM 2005). Multiple expert reviews conducted
in the United States and in Europe have highlighted
the health risks of high vitamin and mineral
fortification of foods (BfR 2005; BfR 2006; EFSA 2006;
IOM 2001; UK EVM 2003).
EWG analyzed the data on Nutrition Facts labels for
breakfast cereals and snack bars, two food categories
that are frequently fortified and heavily marketed
for children. EWG’s analysis was based on data
gathered by FoodEssentials, a company that compiles
information on foods sold in American supermarkets.
EWG reviewed 1,556 breakfast cereals and 1,025
snack bars, identifying 114 cereals fortified with 30
percent or more of the adult Daily Value for vitamin A,
zinc and/or niacin and 27 snack bars fortified with 50
percent or more of the adult Daily Value for at least
one of these nutrients.
A number of factors make children’s excessive
intake of vitamin A, zinc and niacin a health concern:
•

•

•

•
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These micronutrients are present naturally
in food and are also added to many foods
children and toddlers eat, including milk, meat,
enriched bread and snacks.
Many cereals and snack bars are fortified at
levels that the FDA considers high, exceeding
the amounts children need and in some cases
exceeding the safe upper limits for young
children in a single serving.
Intentional or accidental fortification “overages”
by manufacturers can make actual exposures
greater than the amounts indicated on the
nutrition label.
Many children eat more than a single serving
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at a sitting because the serving sizes listed on
many packaged foods do not reflect the larger
amounts people actually eat.
• A third of all children, and as many as 45
percent of the younger age groups, take dietary
supplements (Bailey 2013).
Excessive exposure to fortified nutrients is the
result of unscrupulous marketing, flawed nutrition
labeling and outdated fortification policy. The current
nutrition labeling system puts children’s health at
risk and is in dire need of reform. The FDA’s recently
proposed reforms (FDA 2014b; FDA 2014c) are a step
in the right direction, but they remain insufficient to
protect children’s health from over-consumption of
fortified micronutrients.
To address these problems, the FDA must set
percent Daily Value levels that reflect current science;
require nutrition labels on products marketed for
children to display percent Daily Values specific to each
age group, such as 1-to-3-year-olds and 4-to-8-year-olds;
and update the serving sizes cited on Nutrition Facts labels
to accurately reflect the larger amounts that Americans
actually eat. The FDA should also modernize its 1980
guidelines on voluntary food supplementation, particularly
for products that children eight years old and younger may
eat. Food fortification policy must be based on specific risk
assessments for each nutrient and for specific population
groups.
EWG recommends that parents give their children
products with no more than 20-to-25 percent of the
adult Daily Value for vitamin A, zinc and niacin and
monitor their children’s intake of these and other foods
so kids do not get too much of these nutrients. Because
too much vitamin A can cause birth defects, EWG also
recommends that pregnant women watch their intake
of products fortified with vitamin A, especially if they are
taking a vitamin pill. Older adults should also carefully
monitor vitamin A in their diets and supplements
in order to avoid the risks of osteoporosis and hip
fractures associated with high vitamin A intake.
Finally, it is critical that the FDA take seriously the
question of how food manufacturers may misuse food
fortification guidelines and nutrient content claims to
sell more products, particularly those of little nutritional
value.

Full Report
UP TO HALF OF YOUNG
CHILDREN GET TOO MUCH
VITAMIN A, ZINC AND NIACIN.
For vitamins and minerals, there are health risks to
consuming too much as well as too little. Adequate
amounts are essential to maintain health and prevent
disease, and historically deficiencies of essential vitamins have caused diseases such as scurvy, pellagra
and rickets. In developed countries, however, economic advances over the last century have significantly improved diets, resulting in a better dietary supply
of many nutrients.
Paradoxically, however, widespread use of dietary
supplements and extensive mandatory and voluntary
fortification of foods with vitamins and minerals have
created the opposite danger – excessive intake. It’s
still important for everyone to get an adequate supply

of micronutrients, but it is also vital to make sure
people don’t get too much of certain vitamins and
minerals, because overconsumption can also cause
health problems (BfR 2005; BfR 2006; Dwyer 2014;
IOM 2003).
Between 1997 and 2001, the Institute of Medicine
calculated what it calls Tolerable Upper Intake
Levels (UL) for various nutrients, which it defined
as “the highest level of daily nutrient intake that is
likely to pose no risk of adverse health effects to
almost all individuals in the general population.” As
intake increases above these upper levels, the risk
of harmful effects increases (IOM 1998a). Tolerable
Upper Intake Levels were calculated for specific
age groups because both the daily needs and the
tolerance of excess nutrients vary depending on body
size and specific nutritional requirements (VerkaikKloosterman 2012; IOM 1998a). The European Union

TABLE 1
Many 2-to-8-year-old children are at risk of excessive nutrient intake

Fortified nutrient

Health effects
associated with
excessive intake

Percentage of 2-to-8-year-old children
exceeding IOM’s tolerable intake level *
Children who don’t take
supplements

Children who take
supplements

Estimated number
of 2-to-8-yearolds over-exposed
from food and
supplements **

Vitamin A

Liver damage; brittle
nails; hair loss; skeletal
abnormalities; osteoporosis and hip fracture (in
older adults); developmental abnormalities (of
the fetus)

13%

72%

10.6 million

Zinc

Impaired copper absorption; anemia; changes
in red and white blood
cells; impaired immune
function

45%

53-84%

13.5-17.2 million

Niacin (B3)

Skin reactions (flushing, rash); nausea; liver
toxicity

8%

28%

4.7 million

* Data from Bailey 2012a and Berner 2014. Bailey reported that 84 percent of supplement users exceed the UL for zinc; Berner reported that 53
percent of supplement users exceed the UL for zinc.
** 42 percent of 2-to-8-year-olds take supplements (Bailey 2012a). The number of children in the 2-to-8 age group is 28 million, according to the
2010 Census data (4 million children per age year). For the 58 percent who do not use supplements, the overexposed population is based on
food alone (third column). For the 42 percent who do take supplements, overexposed population based on both food and supplements (fourth
column). The two numbers were added to estimate the total number overexposed from both sources.
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and the United Kingdom conducted
their own assessments of the safe
upper amount of vitamin and mineral
intake and established upper limits or
guidance levels that are similar overall
to those of the Institute of Medicine
(EFSA 2006; UK EVM 2003).
According to a recently published
analysis of dietary intake data from
the National Health and Nutrition
Examination Survey 2003-2006, from
food alone 8 percent of 2-to-8-yearold children consume too much
niacin, 13 percent consume too much
vitamin A and 45 percent consume
too much zinc (Berner 2014). This
analysis included both naturally
occurring and fortified micronutrients
in food. Potential over-exposures
are much higher among the 42
percent of children in this age group
whose parents give them dietary
supplements (Bailey 2012a). These
supplements vary greatly and can
include multivitamins, multivitamins
with minerals or individual vitamins
and mineral preparations (Bailey
2013). Many supplements, such
as gummy vitamins, have been
developed to make them more
palatable to children.
Taking into account both
supplement users and non-users, EWG
calculated that more than 10 million
American children are getting too much
vitamin A; more than 13 million get too
much zinc; and nearly 5 million get too
much niacin (Table 1).
The data in Table 1 agree with the
FDA’s analysis that 33 percent of 4-to-8year-old children ingest zinc in excess of
the IOM’s Tolerable Upper Intake Level
and 26 percent are over-exposed to
vitamin A (FDA 2014a). The FDA did not
analyze niacin intake (FDA 2014a).
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What Major Studies
Have Concluded:
“More than 7 percent of children (2–8 y) usually
have nutrient intakes from foods alone that exceed
the UL [Tolerable Upper Intake Level] for copper,
selenium, folic acid, vitamin A and zinc, with zinc
being the most notable (45 percent of [supplement]
non-users and 84 percent of [supplement] users
reporting usual intakes > UL)” (Bailey 2012a).
“Supplement use did increase the prevalence
of intakes above the UL for iron, zinc, vitamin A
and folic acid in all age groups and for vitamin
C, copper, and selenium in those 2–8 y.” (Bailey
2012a).
“Intakes of synthetic folate, preformed vitamin A*,
zinc, and sodium exceeded Tolerable Upper Intake
Level in a significant proportion of toddlers and
preschoolers” (Butte 2010).
“High proportions of formula-fed WIC infants and
WIC children ages 1 through 4 years had estimated
usual intakes of zinc and preformed vitamin A that
exceeded the UL” (Institute of Medicine 2005).
* Preformed vitamin A refers to retinol, retinyl palmitate, or retinyl
acetate, which are readily converted in the body into retinoic acid,
the active form of vitamin A. The activity of preformed vitamin A
is 12-to-24-times greater than that of of carotenoids such as betacarotene, which are vitamin A precursors.

Too Much of a Good Thing

Routinely ingesting too much vitamin A over
consumers perceive the overall healthfulness of foods
a long time — from foods such as liver, fortified
(Drewnowski 2010). One recent study of parents
foods or supplements —
 can lead to liver damage,
of school-age children found that half were more
skeletal abnormalities, peeling skin, brittle nails and
willing to buy cereals that carried a nutrition claim
hair loss. These effects can be short-term or long
even though the products were of below average
lasting. In older adults, high vitamin
A intake has been linked to hip
fractures. Taking too much vitamin
A during pregnancy can result in
developmental abnormalities in the – Marion Nestle, author and professor of nutrition, food studies and public
fetus. High zinc intakes can impair
health, New York University (2013)
copper absorption and negatively
affect red and white blood cells and immune
nutritional quality (Harris 2011a). The authors wrote
function. Niacin is less toxic than vitamin A and zinc,
that the nutrition- related claims “have the potential
but excessive niacin intake can cause short-term
to mislead a significant portion of consumers” (Harris
symptoms such as rash, nausea and vomiting.
2011a).

“Added nutrients are about marketing,
not health.”

In a 2005 report for the federal Women, Infants
and Children (WIC) nutrition program, the Institute
of Medicine warned that excessive exposure to
dietary vitamin A and zinc posed a risk to formula-fed
infants and 1-to-4-year-olds. In a more recent study,
researchers at the Baylor College of Medicine, the
NIH Office of Dietary Supplements and Nestlé Infant
Nutrition reported that when all sources of nutrition
were combined, 59 percent of 2-to-4-year-old children
exceeded the Upper Intake Level for vitamin A and 72
percent exceeded the limit for zinc (Butte 2010).
Overconsumption of these nutrients is less of
a concern for older children because their greater
body weight raises both their nutritional needs and
tolerable upper intake levels. However, even 9-to-13year-olds who take daily multivitamins and consume
fortified foods may ingest too much zinc and vitamin
A. About 32 percent of 9-to-13-year-olds that take
supplements exceed the Institute of Medicine’s
upper limit for zinc, and 21 percent exceed the limit
for vitamin A (Bailey 2012a). Niacin intake from all
sources exceeds the upper limit in 11 percent of
9-to13-year-old children (Berner 2014).
There are two major reasons for children’s
excessive consumption of fortified nutrients in food:
industry marketing and the FDA’s outdated system of
nutrition labeling.
As EWG detailed in its May 2014 report, “Children’s
Cereals: Sugar By the Pound,” research has shown
that nutrition claims on packaging influences how

Other experts on food labeling have come to the
same conclusion. Jennifer Pomeranz, a professor of
law and public health at Temple University, wrote last
year in the American Journal of Law and Medicine
that, “Perhaps the most problematic result of these
lax regulations is that products high in added sugar
carry a wide variety of nutrient content claims, which
misleadingly convey healthfulness in an otherwise
unhealthy product” (Pomeranz 2013).
Dr. Marion Nestle, the renowned author and
professor of nutrition at New York University,
summed it up best in an August 2013 blog post titled,
“FDA study: Do added nutrients sell products? (Of
course they do).” She wrote:
“Food marketers know perfectly well that nutrients
sell food products. The whole point of doing so is to be
able to make nutrient-content claims on package labels…
Plenty of research demonstrates that nutrients sell food
products. Any health or health-like claim on a food
product – vitamins added, no trans fats, organic – makes
people believe that the product has fewer calories and
is a health food… As I keep saying, added vitamins are
about marketing, not health.” (Nestle 2013)
The Food and Drug Administration’s system of
Nutrition Facts labels would be one way to counter
industry’s misleading marketing. Instead the labels
compound the problem, because the labels’ percent
Daily Values for nutrition content are outdated and
are based only on adult dietary needs. Many of the
FDA Daily Value levels were set in 1968 — more
Environmental Working Group
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than 40 years ago — when nutritional deficiencies
were still the primary concern. And the FDA does
not require age-appropriate Daily Value labeling on
products specifically targeted at children.

unenforceable and outdated food fortification
policy, millions of children are ingesting potentially
unhealthy amounts of vitamins and minerals from
fortified foods.

When a consumer picks up a box of cereal covered
in cartoon characters that is clearly marketed to children
and sees that one serving provides 50 percent of the
Daily Value for vitamin A, she may think that it provides
50 percent of a child’s recommended intake. She would
most likely be wrong. If the label has the signature
small-print phrase, “Percent Daily Values are based on a
2,000 calorie diet,” that means that the nutrition label is
based on the adult Daily Values.
Moreover, for vitamin A, zinc and niacin, the
numbers described by FDA as “Daily Value for adults
and children 4 or more years of age” actually exceed
the Tolerable Upper Intake Levels for children 8 and
younger (Table 2).

SOURCES OF ADDED VITAMINS
AND MINERALS IN CHILDREN’S
FOOD
Vitamin A, zinc and niacin all occur naturally. They
are also added to foods that young children eat
regularly (Table 3).

Vitamin A

While a few products marketed for toddlers
and young children do voluntarily list Daily Values
specific for this age group, the FDA does not
require such labeling. EWG found two brand-name
products currently on the market that have labels
for both adults and children younger than 4 — Post
C is for Cereal and General Mills’ Cheerios (original
formulation). The vast majority of cereals — including
most children’s cereals — display just one set of Daily
Values, those for adults.

Vitamin A is the common name for a group of
fat-soluble substances present in two forms in food:
preformed vitamin A (retinol and retinyl esters such
as retinyl palmitate and retinyl acetate) and vitamin
A precursor carotenoids (beta-carotene, alphacarotene, and many others) that the body converts
into retinol or retinoic acid. Vitamin A precursors are
also called provitamin A. Different chemical forms
of vitamin A play specific roles in the body. Retinol is
important for eyesight. Retinoic acid supports normal
body growth and development and plays a critical
role in the formation and maintenance of organs
and tissues. Retinoic acid is also a key regulator of
numerous growth and metabolic processes.

As a result of the excessively high Daily Values
used for nutrition labeling and the FDA’s lax,

Preformed vitamin A such as retinyl palmitate is
rapidly converted first to retinol and then to retinoic

TABLE 2
Nutrition Label Daily Values for vitamin A, zinc and niacin exceed Tolerable Upper Intake
Levels for children 8 and younger
Tolerable Upper Intake
Level for 1-to-3-year-old
children

Tolerable Upper Intake
Level for 4-to-8-year-old
children

Vitamin A*

600 microgram RAE/day

900 microgram RAE/day

5,000 IU (1,500 microgram
RAE)

Zinc

7 mg/day

12 mg/day

15 mg/day

Niacin

10 mg/day

15 mg/day

20 mg/day

Fortified nutrient

Current FDA Daily Value for
adults and children 4-yearsold and up

* RAE (retinol activity equivalents) is the measure used today for expressing vitamin A activity. Health concerns apply only to preformed vitamin
A, such as retinyl palmitate or retinol, not to naturally occurring vitamin A precursors such as beta-carotene and other carotenoids. The current
FDA Daily Value for vitamin A is expressed in the outdated form of international units (IU). 5,000 IU correspond to 1,500 μg (micrograms) of
retinol activity equivalents (RAE).
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acid. Excessive production of retinoic acid caused by
ingesting large amounts of preformed vitamin A can
disrupt bodily functions and cause overt toxicity.
In contrast, ingesting large amounts of naturally
occurring dietary provitamin A carotenoids is not
associated with toxicity. That’s because it takes
multiple metabolic reactions to convert provitamin
A precursors into retinol, generating relatively small
amounts of both retinol and retinoic acid. Retinol has
12 times the activity of beta-carotene and 24 times
the activity of alpha-carotene.
Preformed vitamin A occurs naturally in dairy
products, eggs, fish and meat, especially liver.
Carotenoids are found in bright yellow and orange
vegetables such as carrots, pumpkin and sweet
potatoes, broccoli and spinach. Preformed vitamin A,
either as retinyl palmitate (most common) or retinyl
acetate, is frequently added to milk and milk-based
drinks, butter spreads, cereals, snack bars, cookies
and cakes.
The FDA has rules regarding vitamin A fortification
of butter spreads (margarine) and milk. Butter
spreads typically contain 10 percent of the adult Daily
Value per serving. Fortified milk can contain 10-15
percent of the adult Daily Value per serving. There are
no limits on vitamin A fortification of other foods.

Niacin
Niacin, or vitamin B3, encompasses nicotinic acid,
niacinamide (also called nicotinamide or nicotinic acid
amide) and their derivatives. Niacin occurs naturally
in foods such as meat, fish, sunflower seeds and
peanuts, as well as in whole grains such as whole
wheat and brown rice. The liver can also synthesize
niacin from the amino acid tryptophan, a building
block for proteins.
The Institute of Medicine concluded in 1998 that
niacin intake in the United States is “generous” (IOM
1998). Nevertheless, food producers enrich a variety
of foods with additional niacin (often in the form of
niacinamide), including cereals, breads and flourbased dishes such as pizzas and cakes. While there is
no evidence of harm from naturally occurring niacin,
excess niacin in fortified foods or supplements has
been linked to harmful effects.

TABLE 3
Sources of added vitamin A, zinc and niacin
in the diets of 2-to-8-year-old children
Food

Percent contribution

Preformed Vitamin A
Ready-to-eat cereal

42.6%

Milk

25.1%

Milk drinks

11.7%

Pasta dishes

3.5%

Margarine, butter

3.1%

Niacin
Ready-to-eat cereal

51.6%

Yeast bread, rolls

10.4%

Pizza

6.9%

Pasta dishes

5.1%

Cakes and cookies

4.8%

Zinc
Ready-to-eat cereal

96.8%

Source: National Health and Nutrition Examination Survey 2003-2006,
Berner 2014

The FDA requires the addition of certain
micronutrients to processed grain foods such
as breads, corn meal, flour, macaroni and rice
to compensate for the loss of these nutrients
during flour bleaching and processing. The typical
micronutrients added to enrich cereal grains are
thiamin, riboflavin, niacin, iron and folic acid (Yamini
2012). For niacin, the legally required enrichment
amount is 15-34 mg/pound, which provides 8-15
percent of the adult Daily Value per serving,
depending on the food. Breakfast cereals are often
fortified to much higher levels, up to 100 percent of
the adult Daily Value.

Zinc
Zinc is an essential mineral. It is naturally present
in many foods, including milk and meat products as
well as grain-based products. It is a component of
dietary supplements as well as cold lozenges and
some over-the-counter cold remedies. Breakfast
cereals are the number one source of added zinc
in the diets of children. The FDA does not limit the
amount of zinc added to fortified foods.

Environmental Working Group
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EWG IDENTIFIED 23 EXCESSIVELY
FORTIFIED CEREALS
Because the FDA’s current Daily Values for vitamin
A, zinc and niacin are so out of sync with what the
Institute of Medicine considers healthy for children, a
single serving of some fortified foods can overexpose
them to one or more of these nutrients.
Fortified breakfast cereals are the number
one source of added vitamin A, zinc and niacin in
children’s diets (Table 3). EWG analyzed the Nutrition
Facts panels of 1,556 cereals and identified 23 with
the highest added doses. A child age 8 or younger
eating a single serving of any them would exceed
IOM’s safe level. The 23 cereals with the highest
added nutrient levels include such popular and wellknown national brands as Kellogg’s and General Mills
and store brands such as Food Lion, Safeway and
Stop & Shop (Table 4).
EWG’s analysis was performed on data gathered by
FoodEssentials, a company that compiles information
about foods sold in American supermarkets. EWG
also reviewed manufacturers’ websites for data
confirmation and to collect additional nutrition
information. Cereal package label information was
gathered between Sept. 15, 2012 and March 13, 2014
and represents a snapshot of the market over that
period. Overall, 1,334 labels dated from 2013, 205
dated from 2014 and 17 dated from 2012.
The cereals in Table 4 are not the only sources
of concern. In all, 114 cereals contain 30 percent or
more of the adult Daily Value (DV) of either vitamin A,
zinc or niacin in a single serving (summary statistics
in Table 5). Some cereals contained two of the three
nutrients at 30 percent or more of the adult Daily
Value (25 with zinc and niacin; 10 with vitamin A and
niacin; 1 with zinc and vitamin A). Children who eat
cereals that are high in one or more of these three
nutrients along with other fortified foods and/or
supplements could easily be overexposed.
EWG’s analysis shows that on average, cold cereals
are the most likely to be fortified and have the highest
levels of fortification, followed by instant hot cereals.
Of the 114 cereals that provide 30 percent or higher
of the adult Daily Value for vitamin A, zinc or niacin in
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a single serving, only one is a (non-instant) hot cereal,
three are granolas, seven are instant hot cereals and
103 are cold cereals.
American children and adults often eat more
than a single serving of cereal daily because many
manufacturers list unrealistically small serving sizes
on the Nutrition Facts label. Many cereals list a
serving size of 30 grams, corresponding to ¾ cup or
1 cup, but both food industry and academic studies
have found that many children eat much larger
amounts in a single sitting. A study by General Mills
found that 6-to-18-year-old children and adolescents
eat about twice as much in a meal – an average of
42-to-62 grams (Albertson 2011). A study by Yale
University’s Rudd Center for Food Policy and Obesity
found that 5-to-12-year-old children ate an average of
35 grams of low-sugar cereals and an average of 61
grams of high-sugar cereals (Harris 2011b).
The FDA’s analysis of food intake data from the
National Health and Nutrition Examination Survey
(NHANES) 2003-2008 found that at least 10 percent of
Americans eat 2-to-2.6 times the labeled serving size
at a sitting (FDA 2014c).
For cereals fortified to 30 percent or more of the
adult Daily Value for vitamin A, zinc, or niacin, 2½
servings would exceed or come close to exceeding
the Institute of Medicine’s safe daily levels for a child
8 or younger, even if the child got none from other
sources. EWG found that 114 cereals, 7 percent of the
1,556 analyzed, were fortified at 30 percent or more
of the adult Daily Value per serving for at least one of
three nutrients. (See Appendix A for full list.)
The fact that many children take vitamin pills every
day complicates the situation even more. According
to a recent study by the National Institutes of Health’s
Office of Dietary Supplements and the Centers for
Disease Control and Prevention, 45 percent of 2-to-5year-old children and 36 percent of 6-to-11-year-olds
take supplements (Bailey 2013).
A child who takes a daily dietary multivitamin
and drinks milk gets sufficient Vitamin A from
these sources alone. Eating any amount of vitamin
A-supplemented cereal would exceed the Institute of
Medicine’s recommended limit. Zinc and niacin are

TABLE 4
A single serving of these 23 cereals would exceed IOM’s safe limit of one or more nutrients
for children 8 and younger*
Breakfast cereals, in alphabetical order

One serving would overexpose children to:

Essential Everyday Bran Flakes Cereal
Food Club Essential Choice Bran Flakes
Food Lion Enriched Bran Flakes Cereal
Food Lion Whole Grain 100 Cereal
General Mills Total + Omega-3 Honey Almond Flax
General Mills Total Raisin Bran
General Mills Total Whole Grain

Zinc

Niacin

4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4

General Mills Wheaties Fuel
Giant Eagle Bran Flakes

4
4

Great Value Multi Grain Flakes
Kashi U 7 Whole Grain Flakes & Granola with Black Currants & Walnuts
Kellogg's All-Bran Complete, Wheat Flakes

4**
4

4

Kellogg's Cocoa Krispies (single 2.3 oz serving in a plastic container)

4**
4

Kellogg's Krave, Chocolate (single 1.87 oz serving in a plastic container)
Kellogg's Product 19
Kellogg's Smart Start, Original Antioxidants, Antioxidant Vitamins A, C &
E, Including Beta Carotene
Kemach Whole Wheat Flakes Cereal
Kiggins Bran Flakes
Roundy's Bran Flakes
Safeway Kitchens Bran Flakes
Shop Rite Bran Flakes
Shur Fine Wheat Bran
Stop&Shop Source 100

Vitamin A

4
4

4
4

4
4
4
4
4
4
4

4
4
4
4
4
4
4

* See Table A1 in Appendix A for details on the Daily Value levels for each cereal.
** When eaten with milk. These cereals contain 50 percent of the Daily Value for vitamin A per serving. Vitamin A-fortified milk can contain 10-15
percent of the adult Daily Value, corresponding to 150-225 μg RAE (Retinol Activity Equivalents). Eaten with one cup of milk containing 10 percent
of the adult Daily Value, these cereals provide 900 μg RAE, reaching the 900 μg/d RAE Tolerable Upper Intake Level (UL) for 4-to-8-year-old
children.

also common in many dietary supplements. As with
vitamin A, children who take these supplements could
easily exceed the safe limits if they also eat fortified
cereals.
Even with children who do not take supplements,
parents should exercise caution to avoid excessive

consumption of these nutrients. A single serving of
any food with 20 percent of the adult Daily Value
per serving provides a complete or nearly complete
recommended dietary allowance for vitamin A, zinc
and niacin for 1-to-3-year-old children. A serving with
20 percent of the adult Daily Value provides 50-75
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TABLE 5
Fortification levels for cold and hot cereals
Fortified nutrient content per serving,
compared to adult Daily Values (DV)*

Type of cereal (of 1,556 total)**

Cold
(859 products)

Vitamin A 30% adult DV or more
Vitamin A 20-25% adult DV

Granolas
(203 products)

Instant hot
(229 products)

Non-instant hot
(261 products)

8 (0.9 %)

0

7 (2.6%)

1 (0.4%)

176 (20%)

2 (1%)

152 (67%)

4 (1.5%)

Zinc 30% adult DV or more

29 (3%)

0

0

0

Zinc 20-25% adult DV

266 (31%)

10 (5%)

1 (0.4%)

0

Niacin 30% adult DV or more

100 (12%)

3 (1.5%)

3 (1.3%)

1 (0.4%)

Niacin 20-25% adult DV

483 (56%)

15 (7.4%)

145 (63%)

9 (3.4%)

* The FDA considers fortification at 20 percent or more of the Daily Value “high” (FDA 2004).
** Four of the products are baby cereals, not included in the table.

percent of the recommended allowance for 4-to-8year-old children (Table 7). Eating multiple servings
of different foods fortified at more than 20-to-25
percent of the adult Daily Value can put children 8
and younger at risk of exceeding IOM’s tolerable
limits.

SNACK BARS: ANOTHER SOURCE
OF ADDED NUTRIENTS
American children and adults alike enjoy snack
bars, which are often advertised as “health” or “quick
burst of energy” foods. Many parents put a snack
bar in their child’s lunch box or sports bag for an
afternoon nibble. Sports and outdoor enthusiasts
often take along energy and nutrition bars for long
trips and endurance challenges. Even office workers
may have a snack bar close at hand for a late-night
work crunch or a mid-morning snack.
EWG’s analysis revealed that snack and energy
bars are a surprising source of added nutrients that
can be excessive for children younger than 8, for
pregnant women and for older adults, particularly
post-menopausal women. Reviewing 1,025 snack and
energy bars, EWG found 27 that contained 50 percent
or more of the Adult Daily value of preformed vitamin
A, zinc, and/or niacin in a single serving (Table 6).
Among the most-fortified snack bars are well-known
brands such as Balance Bars, Kind bars and Marathon
bars. (See Table A2 in Appendix A for a full listing.)
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Women who might be pregnant should not take
high doses of vitamin A supplements and should be
cautious with foods and personal care products that
contain high amounts (BfR 2005; BfR 2014; Kloosterman
2007; Yourick 2008). Pregnant women need to be
especially careful about their vitamin A intake, and
snack bars that contain 50 percent of the Adult Daily
Value for preformed vitamin A can be an unsuspected
source. The nutritional needs of pregnant and lactating
women are unique. Optimal nutrition is essential for
growth and development of the fetus and the newborn,
but ingesting preformed vitamin A in amounts above
the Institute of Medicine’s Tolerable Upper Level
can cause serious congenital birth defects such as
malformations of the eye, skull, lungs and heart.
The Institute of Medicine set the Tolerable Upper
Intake Levels for pregnancy at 3,000 μg of preformed
vitamin A per day. Some fortified foods, including snack
bars and cereals, have 50 percent of the vitamin A adult
Daily Value, added in the form of preformed Vitamin
A such as retinyl palmitate or retinyl acetate. A single
serving would provide 750 μg of preformed vitamin A.
Four servings, a realistic diet scenario, would reach the
IOM limit. Other little-known sources of exposure during
pregnancy are cosmetics, personal care products and
sunscreens, some of which contain significant amounts
of vitamin A (BfR 2014; Yourick 2008).
For women who take daily vitamin A-containing
supplements and eat a diet that includes milk and
meat products, consuming foods with large amounts of

TABLE 6
Fortification levels in a sample of 1,025 energy and snack bars*
Fortified nutrient

25-45% of the adult Daily
Value

50% of the adult Daily 100% of the adult Daily
Value
Value

Preformed vitamin A**

71 products

17 products

--

Zinc

71 products

2 products

--

Niacin

73 products

5 products

8 products

*. The majority of snack and nutrition bars reviewed by EWG represent 2013 product formulations. EWG conducted a detailed review of package
label information for 161 products identified in FoodEssentials’ database as having 25 percent or higher adult Daily Value for preformed vitamin
A, zinc or niacin in a single serving. For these 161 products, the labels were gathered between Dec. 11, 2012 and March 6, 2014. Overall, 143
labels were from 2013; 17 labels were from 2014; and 5 labels were from 2012.
** Includes only products with preformed vitamin A as retinyl palmitate or retinyl acetate. Excludes products containing only vitamin A from
natural sources or carotenoids such as beta-carotene.

preformed vitamin A and using personal care products
containing vitamin A can lead to routine intakes that
might be risky. Women who take daily vitamin pills
should monitor their consumption of foods fortified
with vitamin A (Penniston 2003).

HARMFUL EFFECTS OF EXCESS
VITAMINS AND MINERALS
Adequate vitamin and mineral intake from a
balanced diet is essential for maintaining health and
preventing diseases caused by dietary deficiencies,
such as pellagra (triggered by a shortage of niacin) or
night blindness in children who lack vitamin A. But at
too high a level some nutrients can be toxic. Ingesting
too much vitamin A during pregnancy can cause severe
developmental abnormalities in the fetus, for example.
Excessive zinc can suppress rather than stimulate the
immune system. Large doses of niacin can produce
symptoms that range from nausea and blurred vision to
liver toxicity.
A number of vitamins and minerals have been tested
in clinical trials to investigate whether taking large
amounts could prevent cancer and other diseases.
Generally, excessive vitamin levels had no preventive
effect and in some cases were associated with increased
cancer deaths. The research highlights the importance
of sufficient but not excessive intake of vitamins and
minerals.

Vitamin A
People need adequate vitamin A to maintain
normal immune function, eyesight, the reproductive
system and many other aspects of health (Health
Canada 2010). However, vitamin A deficiency is
uncommon in the United States today (ODS 2013a;
FDA 2014b), according to both the Office of Dietary
Supplements of the National Institutes of Health and
the FDA. As the FDA stated, “Vitamin A deficiency
based on an assessment of vitamin A status is rare
in the U.S. population” (FDA 2014b). In contrast,
deficiencies remain a problem in some developing
countries where diets do not provide sufficient
amounts of vitamin A-rich animal foods. Insufficiency
leads to vision problems, such as inability to see in
low light or darkness.
A diet that includes five servings a day of
carotenoid-rich fruits and vegetables as well as milk
and meat products generally provides enough vitamin
A without food fortification or supplementation (IOM
2001). Even in the U.S., however, some groups may
not eat a sufficiently varied diet. American teenagers
are a prime example; fewer than half get adequate
vitamin A (Berner 2014).
With widespread vitamin A-fortified food and
increasing use of dietary supplements, however,
many Americans, especially younger children, have
the opposite problem: consuming more vitamin A
than the Institute of Medicine considers safe (IOM
2001; IOM 2003; IOM 2005; ODS 2013a).
Environmental Working Group
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Numerous case studies have shown the risks of
excessive intake of vitamin A for infants, toddlers
and children. Infants getting very high amounts can
develop intracranial and skeletal abnormalities as
well as increased cranial pressure. Among the more
common signs of vitamin A toxicity are brittle nails,
hair loss, fever, headaches and weight loss (IOM
2001). At high doses, vitamin A is also toxic to the
liver, the body’s main storage site for vitamin A.
Due to the particular risks of vitamin A to
young children, the German Federal Institute for
Risk Assessment and the Dutch National Institute
for Public Health and the Environment have
recommended against vitamin A fortification of
foods in general (BfR 2005; Kloosterman 2007).
High intakes of preformed vitamin A may also
be a health risk for older adults, particularly postmenopausal women at risk of osteoporosis and
hip fractures (Tanumihardjo 2013; UK EVM 2003).
Preformed vitamin A compounds, whether naturally
occurring in foods such as liver or taken as dietary
supplements, have been shown to alter bone
metabolism and lead to bone loss and osteoporosis
in humans and laboratory animals (Penniston 2006;
Walker 1982).
Five large-scale population studies in the United
States and Sweden found that high dietary intake
of vitamin A decreased bone density and increased
the risk of hip fracture in both older women
and men (Feskanich 2002; Lim 2004; Melhus
1998; Michaëlsson 2003; Promislow 2002). These
studies prompted the United Kingdom Expert
Group on Vitamins and Minerals, an independent
committee that advises the British government’s
Food Standards Agency, to set a Guidance Level for
vitamin A in adults of 1,500 μg preformed vitamin
A per day, half the Tolerable Upper Intake Level for
adults set by the U.S. Institute of Medicine (UK EVM
2003). Eating just two snack bars with 50 percent of
the adult Daily Value of preformed vitamin A would
reach this level.
In the long-running, prospective Nurses’ Health
Study of 72,337 postmenopausal women aged 34
to 77 years, those who ingested 2,000 micrograms
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or more of preformed vitamin A a day had nearly
twice the rate of hip fractures of those who took less
than 500 micrograms a day. Ingesting beta-carotene,
a naturally occurring vitamin A precursor, did not
contribute significantly to fracture risk (Feskanich
2002).
In animal studies, high dietary intake of vitamin A
has been shown to decrease bone mass and lead to
bone thinning and spontaneous fractures. Retinoic
acid, the active form of vitamin A, inhibits bone
formation (Lind 2013). Getting enough calcium and
vitamin D is important for bone health, but vitamin
A counteracts the positive effects of vitamin D.
(Johansson and Melhus 2001).

Zinc
Zinc is involved in many aspects of cellular
metabolism and normal growth and development.
It also plays a role in the immune system. Severe
zinc deficiency in malnourished people can suppress
immune function and wound healing. Overt zinc
deficiency is uncommon in North America, according
to the National Institutes of Health’s Office of Dietary
Supplements, but low levels can occur in vulnerable
populations, such as people with gastrointestinal or
sickle cell disease (ODS 2013b).
Zinc taken within 24 hours of developing a
common cold, as in zinc lozenges, can shorten the
duration of cold symptoms, even though it may be
associated with unpleasant symptoms such as nausea
(Science 2012; Singh 2013). But in healthy adults,
routinely adding supplemental zinc beyond the
amounts in the food supply has few, if any, long-term
benefits for immunity (Hodkinson 2007). One 2011
study of healthy 7-to-13-year-old children found that
eating breakfast cereal fortified with 25 mg of zinc
per 100 gram serving (four times the recommended
dietary allowance for 9-to-13-year-olds) had no
influence on immune function (Nieman 2011).
Although no adverse effects have been found from
consuming naturally occurring zinc in food, excessive
supplementation has been shown to suppress
immune function. That’s because zinc interferes with
copper absorption, leading to copper deficiency,

anemia, changes in red and white blood cells and
lowered immunity (IOM 2001). In clinical studies, high
zinc intake has been associated with a significant
increase in hospitalization for genitourinary causes
(ODS 2013b).
Because of such concerns, the German Federal
Institute for Risk Assessment has recommended
against fortifying food with zinc (BfR 2006).
Meanwhile, the zinc intake of US children has
been increasing over the past two decades (Arsenault
2003; Butte 2010). In 2003, that led researchers at
the University of California, Davis to warn that, “if
zinc intake continues to increase because of the
greater availability of fortified foods in the US food
supply, the amount of zinc consumed by children may
become excessive” (Arsenault 2003). Two years later,
the Institute of Medicine said high intake of fortified
zinc was a growing concern for young children (IOM
2005).
Today, 72 percent of 1-to-3-year-old children get
too much zinc from diet and supplements (Butte
2010). The problem is particularly acute in families
participating in the federal Women, Infants and
Children (WIC) nutrition program and those in the
lowest income category, because these groups often
eat diets with limited fresh food and more processed,
fortified foods (IOM 2005).

Niacin
Niacin plays a role in a variety of metabolic
reactions and is necessary for the activity of many
enzymes. Niacin deficiency results in a disease called
pellagra that affects skin, the digestive tract and
the nervous system. The disease was common in
the United States and parts of Europe in the early
20th century in areas where corn, a cereal low in
both niacin and the amino acid tryptophan, was a
dietary staple (IOM 1998b), but today it has virtually
disappeared in the developed world. Alcoholism is
currently the main cause of niacin deficiency in the
United States, according to the University of Maryland
Medical Center (UMM 2013).
Excess niacin can lead to flushing reactions,
tingling, itching and reddening of the skin, rashes

and nausea. High doses can cause liver toxicity, with
symptoms such as jaundice, glucose intolerance and
blurred vision (IOM 1998).
In February of this year (2014), a case of niacin
toxicity was reported after a shipment of enriched
rice was apparently accidentally over-fortified by
the manufacturer, Mars Foodservices. The company
recalled its Uncle Ben’s Infused Rice products after
students and teachers in some Texas public schools
experienced burning, itching rashes, headaches and
nausea 30-to-90 minutes after eating the rice. Similar
cases have occurred in Illinois and North Dakota
(FDA 2014d). Mars Foodservices acknowledged in a
statement that the illnesses might have been related
to high levels of niacin in its enriched rice (Sun 2014).

VITAMIN SUPPLEMENTATION
TRIALS UNDERSCORE THE RISKS
Recent experiments with vitamin supplementation
have also illustrated the dangers of excessive vitamin
intake and shown that supplements are generally
ineffective for preventing deaths or disease due to
major chronic diseases (Fortmann 2013; Guallar 2013;
U.S. Preventive Services Task Force 2014).
In several clinical trials, participants who took
elevated amounts of β-carotene, vitamin E and
vitamin A actually had a higher risk of cancer and
higher mortality than a control group (Omenn 2007).
One study, the beta-Carotene and Retinol Efficacy
Trial, tested the effect of daily doses of β-carotene
(30 mg) and retinyl palmitate (25,000 IU) on cancer
incidence in 18,314 participants at high risk of lung
cancer because of a history of smoking or asbestos
exposure. This multi-center trial, sponsored by
the Fred Hutchinson Cancer Research Center and
the National Cancer Institute, began in 1985 and
was halted in January 1996, 21 months ahead of
schedule. It was stopped because of a clear link
between vitamin intake and cancer incidence and
mortality (ClinicalTrials.gov 2012). Participants who
took the vitamins had a 28 percent higher lung
cancer incidence, 17 percent more deaths overall and
a higher rate of heart disease deaths than those who
took a placebo (Goodman 2004).
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Similarly, the Selenium and Vitamin E Cancer
Prevention Trial, conducted by the National Cancer
Institute at 427 participating sites across the United
States, Canada, and Puerto Rico, found no beneficial
effect of selenium supplementation on prostate
cancer risk, and instead found a 17 percent increased
risk from taking vitamin E (Kristal 2014). In this
study of 1,739 men with diagnosed prostate cancer,
participants took 200 micrograms of selenium and
400 IU of vitamin E daily, either separately or in
combination. This trial was also stopped once the
data revealed there was no protective benefit for
selenium and an increased risk of prostate cancer
among those taking vitamin E. The researchers
concluded that men should avoid selenium or vitamin
E supplementation at doses above the recommended
dietary intakes.
Even high exposure to folic acid, which is legally
required to be added to flour and flour products in
the United States to prevent fetal developmental
defects, has been linked to unanticipated risks such
as childhood allergy and asthma and elevated cancer
risk (Brown 2014; Castillo 2012). In a study in Norway,
where folic acid is not added to food, treatment with
folic acid plus vitamin B12 was associated with higher
cancer rates and all-cause mortality in patients with
ischemic heart disease (Ebbing 2009).
In Australia, a study found that consuming
synthetic folic acid was statistically associated with
colon polyps in older men (Lucock 2011). A March
2014 study by the Roswell Park Cancer Institute in
Rochester, N.Y., found an increased risk of breast
cancer among European-American women who
ingested the most synthetic folate from fortified
foods. In contrast, eating foods naturally high in folate
was associated with lower breast cancer risk (Gong
2014). In animal studies, folic acid has accelerated
progression of mammary tumors (Deghan Manshadi
2014).
In summary, a variety of studies designed to
investigate whether high vitamin doses could prevent
disease have demonstrated that excessive intake can
instead be harmful. These findings lend urgency to
the need to protect young children from excessive
vitamin and mineral supplementation.
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HOW MUCH IS TOO MUCH?
For 1-to-3-year-olds, a single serving of food
containing 20 percent of the adult Daily Value
of vitamin A, zinc and niacin provides the full
recommended dietary allowances of vitamin A and
zinc and two-thirds of the recommended niacin
intake. Avoiding excessive intakes is particularly
important for children younger than 4 because their
tolerable intake limits are low, reflecting their lower
body weight.
For 4-to-8-year-old children, a single serving of
cereal containing 20 percent of the adult Daily Value
of vitamin A, zinc or niacin provides 50-to-75 percent
of the recommended daily dietary allowance (Table
7). The Institute of Medicine defines Recommended
Dietary Allowance as the amount that provides the
nutrient needs of 97-to-98 percent of healthy individuals
in a particular age group.
So long as outdated adult Daily Values are used for
nutrition labeling, foods fortified with 50-to-100 percent
of the adult Daily Value of vitamin A, zinc or niacin in a
single serving pose the highest risk of overexposure for
children 8 and younger. For pregnant women, foods
with 50 percent or more of the adult Daily Value for
vitamin A are also a risk, because ingesting excessive
vitamin A during pregnancy can cause developmental
defects in the fetus.
An additional complicating factor is that some cereals
may contain more added vitamins and minerals than
the label reflects, a situation that the 2003 Institute of
Medicine report highlighted as a potential source of
unsafe exposures (IOM 2003; UK EVM 2003). These
“overages” occur when manufacturers deliberately
add extra nutrient, either to ensure that it will be at the
advertised level throughout the product’s shelf life or
to compensate for expected breakdown of unstable
vitamins (Ottaway 2008).
Overages vary depending on the stability of
the added ingredient. Unstable nutrients, such
as vitamin A, generally require high overages
(Wirakartakusumah 1998). Larger amounts are also
sometimes added accidentally, which can cause
illness (FDA 2014d). In 2001 Metabolife International
recalled 1.5 million Diet & Energy Bars because they

contained excessive amounts of vitamin A (Associated
Press 2001), and in 2014 Mars Foodservices recalled
the Uncle Ben’s Infused Rice products that were
accidentally fortified with too much niacin (Sun 2014).
Studies in the U.S., the European Union and New
Zealand have found that the actual level of fortified
nutrients can be as much as double the amount on
the label (Samaniego-Vaesken 2010; Thomson 2005;
Thomson 2006; Thomson 2007; Whittaker 2001). A
Dutch study published this year (2014) identified one
fortified food that contained four times the amount
of vitamin A listed on the label (Brandon 2014). In
cereals that claim to provide 50-to-100 percent of
the adult Daily Value, these “overages” can pose
a significant health concern for young children,
pregnant women and older adults.

calculated only for adults, or that they were set in the
1960s and have never been updated.
The FDA’s goal at that time was to help consumers
avoid nutritional deficiencies. Over the last 50 years,
however, such deficiencies have become uncommon,
and the opposite problem has emerged. Today, the
FDA’s Daily Values exceed the Tolerable Upper Intake
Levels for children 8 and younger calculated by the
federal Institute of Medicine (Table 8). (For a complete
analysis, see Appendix C).

FDA’s Daily Values for nutrition
labeling are outdated

There are two major reasons that children are
consuming excessive fortified nutrients in food.
The first is that food manufacturers discovered
that adding nutrients and putting health claims on
packaging sells products, which has made voluntary
fortification of certain types of foods ubiquitous.
The second reason is simply that the FDA’s outdated
dietary Daily Values on Nutrition Facts labels are
based on adult dietary needs. They were set in 1968 –
more than 40 years ago – when the primary concerns
were still nutritional deficiencies (NRC 1968). The
current disconnect between current Daily Values
for nutrition labeling and children’s actual nutrition
needs puts millions of American children at risk of
excessive exposure to vitamin A, zinc and niacin.

Most consumers are familiar with the Nutrition
Facts panel detailing the nutritional content of
packaged foods. Most consumers are also familiar
with the percent Daily Value numbers the panels
listed for many nutrients. What most consumers
don’t realize, however, is that these Daily Values were

The Daily Values for nutrition labeling, used on a
vast majority of products, are defined by the FDA as
“reference values, based on a 2,000 calorie intake,
for adults and children 4 and more years of age.”
The FDA also publishes a table with Daily Values for
infants, children younger than four and pregnant and

OUTDATED DAILY VALUES AND
INDUSTRY MARKETING PUT
CHILDREN AT RISK

TABLE 7
One serving with 20 percent of the adult Daily Value (DV) of certain nutrients supplies half
or more of the Recommended Dietary Allowance (RDA) for 4-to-8-year-old children and the
complete or nearly complete RDA for 1-to-3-year olds
Fortified
nutrient

Amount in one
serving containing
20% of the adult DV

RDA for
1-to-3-year olds

Percentage of RDA
for a
1-to-3-year-old from
a single serving with
20% of the adult DV

RDA for
4-to-8-year- olds

Percentage of RDA
for a 4-to-8-year-old
from a single serving
with 20% of the adult
DV

Vitamin A*

1,000 IU (300 μg
RAE)

300 μg/d RAE

100%

400 μg/d RAE

75%

Zinc

3 mg

3 mg/ day

100%

5 mg/ day

60%

Niacin

4 mg

6 mg/ day

67%

8 mg/ day

50%

* The current FDA daily value for vitamin A is expressed in the outdated form of international units (IU). 1,000 IU correspond to 300 μg
(micrograms) of retinol activity equivalents (RAE), a measure for expressing vitamin A activity.
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lactating women, but these are almost never used on
product labels (FDA 2007).
The current FDA Daily Value for adults and children
4 and older is 2.5-to-3.75 times the recommended
dietary allowance for the 4-to-8-year-old group for
vitamin A, zinc, and niacin. The FDA Daily Values
for children less than 4 years are 1.5-to-2.7 times
the Institute of Medicine’s recommended dietary
allowances.
The FDA tried to update its Daily Values in 19911992 in the process of implementing the Nutrition
Labeling and Education Act of 1990 (IOM 2010). At the
time, the FDA proposed to reset the Daily Values to
the IOM’s Recommended Dietary Allowances, which
would have brought the Daily Values on nutrition
labels in line with then-current science. However, on
Oct. 6, 1992, under heavy lobbying by the vitamin
and supplement manufacturers, Congress passed
the Dietary Supplement Act of 1992 that instructed
the FDA not to promulgate for at least one year any
regulations based upon updated Recommended
Dietary Allowances (IOM 2010).
As a result, the window of opportunity provided
by the law’s implementation was lost and the 1968
Daily Values remained the basis of the Nutrition
Label. In the absence of political will, FDA has
never implemented any of the Institute of Medicine
recommendations, particularly recommendations
on protecting children from excessive exposure
to fortified vitamins and minerals (IOM 2003; IOM
2005). The FDA’s fortification policy dates back to
1980 and has not been revised based on new science,
even as fortification of food products has expanded
significantly (Dwyer 2014; FDA 1980; Yamini 2012).
Despite the evidence of potential risks,
manufacturers of vitamins and fortified food
continue to advocate for fortification. Publications
by manufacturers and industry-supported scientists
overemphasize the nutritional deficiencies of some
groups and downplay the reality that young children
today are at greater risk from excessive intake from
fortified foods and dietary supplements (CRN 2014;
McBurney 2013; Murphy 2013; Yates 2006).
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FDA’s Proposed Changes To
Nutrition Labels Must Go Further
In order to protect children from the risks of
excessive intake of fortified nutrients, it is urgent to
update the dietary values used for nutrition labeling
to reflect the latest science. It is also important for
Nutrition Facts labels to list the actual amounts of
micronutrients added, rather than only the percent
Daily Values, since dietary needs vary significantly by
age and gender. A single set of dietary values cannot
address this diversity. Products specifically developed
for children should be required to list age-specific
Daily Values.
In March 2014, the FDA proposed revisions to the
Nutrition Facts label (FDA 2014b). These revisions are
a good start but are insufficient to protect children’s
health from exposure to excessive fortified nutrients.
Under the proposed rules, the Daily Value for
nutrition labeling for 1-to-3-year-old children would
be set at the Institute of Medicine’s Recommended
Dietary Allowance for this age. This is an important
step forward, and EWG strongly supports FDA’s
decision to update the Daily Values for 1-to-3-yearolds based on the Institute’s recommendations.
In contrast, the FDA’s proposed Daily Values
are inappropriate for 4-to-8-year-old children. The
proposed vitamin A Daily Value for adults and children
4 or older is the same as the Tolerable Upper Intake
Level for 4-to-8-year old children. The proposed Daily
Value for niacin is higher than the Tolerable Upper
Intake Level for this age group (Table 9).
The Daily Values used for nutrition labeling must
be age-specific for 1-to-3-year-olds and 4-to-8-yearolds. Children 4-to-8-years-old cannot be grouped
with adults, as is currently the case. They eat a
different diet than adults do; their bodies are smaller;
their vitamin and mineral needs are different; and
their tolerance for excessive intake of vitamins and
minerals is much lower. Combining 4-to-8-year-olds
with adults for the purpose of nutrition labeling
makes no scientific sense and leads to potentially
harmful over-exposures to fortified vitamins and
minerals.

TABLE 8
FDA’s current adult Daily Values for vitamin A, zinc and niacin exceed IOM’s Tolerable
Upper Intake levels for children 8 and younger
Fortified
nutrient

FDA Daily Value for
adults and children 4
or older

The IOM Tolerable
Upper Intake Level
for 4-to-8-year-olds

FDA Daily Value for
children less than 4 years

The IOM Tolerable Upper Intake
Level for 1-to-3-year-olds

Vitamin A*

5,000 IU (1500 μg
RAE)

900 μg/d RAE

2,500 IU (750 μg RAE/d)

600 μg/d RAE

Zinc

15 mg/day

12 mg/d

8 mg/day

7 mg/d

Niacin

20 mg/day

15 mg/d

9 mg/day

10 mg/d

* Current FDA Daily Value for vitamin A is expressed in the outdated form of international units (IU). 5,000 IU corresponds to 1,500 μg
(microgram) of Retinol Activity Equivalents (RAE).

For 17 vitamins and minerals, the FDA’s recently
proposed Daily Values are at least twice the
Recommended Dietary Allowances (RDA) for 4-to8-year-old children. This is clearly problematic. (See
Appendix C for a detailed analysis.)
EWG’s review of 1,556 cereals found that the vast
majority of Nutrition Facts labels reflect only the adult
Daily Values, including on products clearly marketed
to children. A few products do list daily values for
children younger than four. For example, Post Foods
Sesame Street C is for Cereal and some General
Mills’ Cheerios products (original formulation) list
both adult and daily values on the label and display
Nutrition Facts based on FDA’s Daily Values for
children under four (General Mills 2014; Post Foods
2013). EWG also found a Kellogg’s Sesame Street Rice
Krispies cereal from late 1990s that listed daily values
for children under 4. Such practices are entirely
voluntary, however, and are rare.
The FDA has also proposed to change the portion
sizes listed on nutrition labels for some foods and
beverages to more accurately reflect the amounts
that Americans, including children, actually eat (FDA
2014c). For cereals, however, the agency did not
propose any changes for serving sizes. FDA’s own
data show that the average American eats 30 percent
more than the labeled serving sizes for the most
popular category of cold cereals, medium-density
cereals weighing between 20 and 43 grams. The FDA’s
reference serving size amount for these cereals is
30 grams, but its analysis of food consumption data
from the 2003-2008 National Health and Nutrition
Examination Survey (NHANES) showed that the

medium amount eaten is actually 39 grams. The 30
percent difference between the amount actually
eaten and the reference serving size exceeds FDA’s 25
percent bar for updating serving sizes (FDA 2014c).
Given that many American children eat more
cereal at a sitting than the unrealistically small serving
sizes listed on labels, children are getting even more
nutrients than it appears. EWG calls on the FDA to
update the cereal serving sizes cited on Nutrition
Facts labels to accurately reflect the larger amounts
that Americans actually eat.

FDA Should Curb The Use Of
Excessive Fortification As A
Marketing Tool
The FDA’s non-enforceable food fortification policy
was published in 1980 and has not been updated
since, despite the growth of the fortified food market
(Dwyer 2014; FDA 1980; Yamini 2012). There is no
official guidance in the United States today on how
much fortification is safe in foods eaten by various
age groups.
With no legal limits for fortification of most
products, manufacturers are essentially allowed to
add virtually any amount of vitamin A and zinc to
breakfast cereals or snacks. And many add much
higher amounts of niacin than the FDA requires in
enriched grain-based products. The lack of food
fortification regulation in the United States contrasts
with official policy in other developed countries.
For example, Germany’s Federal Institute for
Environmental Working Group
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Risk Assessment recommends against vitamin A
fortification of foods other than margarine and butter
spreads and against any food fortification with zinc
(BfR 2005; BfR 2006).
In August 2013, the FDA announced that it would
study how nutrient content claims affect consumers’
attitudes about food products, saying that the agency
“does not encourage the addition of nutrients to
certain food products (including sugars or snack
foods such as [cookies] candies, and carbonated
beverages). The agency said it wants to examine
whether “fortification of these foods could cause
consumers to believe that substituting fortified snack
foods for more nutritious foods would ensure a
nutritionally sound diet” (FDA 2013). The newfound
concern over this now common practice is welcome,
but it is also “too little, too late.”
As a result of unregulated food fortification,
heavy industry marketing using added nutrients and
associated health claims, and frequent use of dietary
supplements, American children 8 and younger are
getting too much vitamin A, zinc and niacin, which
could lead to negative health effects (Bailey 2012b;
Butte 2010; Fulgoni 2011; IOM 2003; IOM 2005).
Consuming too much vitamin A from fortified food
and supplements could also pose health risks to
pregnant women and to older adults.
Some important dietary inadequacies still exist,
such as insufficient intake of vitamin A, C, D and E,
calcium and magnesium among adults and teenagers
(see Appendix B). But with the exception of vitamins
D and E and calcium, dietary inadequacies are rare
among children 8 and younger.

EWG compared the prevalence of vitamin
and mineral insufficiency among Americans with
fortification levels in two of the most commonly
fortified foods, ready-to-eat breakfast cereals and
snack bars. It reveals a clear disconnect between what
Americans actually need and the amounts found in
the most heavily fortified foods. (See Appendix B)
EWG also identified 20 cereals that contain
multiple vitamins and minerals added at 100 percent
of the current adult Daily Value in a single serving.
(See Table A3 in Appendix A for the full list.) Nineteen
feature a claim advertising their vitamin and mineral
content. Two cereals use the number “100” in the
product name itself (Food Lion Whole Grain 100 and
Stop & Shop Source 100). Four products highlight
the 100 percent Daily Value per serving for specific
nutrients such as vitamin C, vitamin E or iron.
Fourteen highlight the presence of multiple fortified
vitamins with terms such as “100 percent Daily Value”,
“Excellent Source,” “Good Source,” “With/Provides
Essential Vitamins and Minerals” or “Antioxidants.”
Such marketing strategies, fully legal under the
FDA’s outdated policy, drive excessive fortification
and pose a risk of over-exposure for some age
groups, particularly children 8 and younger. In its
2003 report on the Guiding Principles for Nutrition
Labeling and Fortification, the prestigious Institute
of Medicine wrote, “Manufacturers often adjust the
quantities of particular ingredients or discretionary
fortificants so that their products can be shown in the
Nutrition Facts box to have a higher percent DV for
some nutrients and a lower percent DV for others.”
The report highlighted that some manufacturing
practices may result in unnecessary, excessive intake

TABLE 9
Proposed FDA Daily Values do not protect 4-to-8-year-olds
Fortified nutrient

Tolerable Upper Intake Level
for 4-to-8-year-olds

Current FDA Daily Value for adults
and children 4 or older

Proposed FDA Daily Value for adults
and children 4 older

Vitamin A

900 μg/day RAE

1,500 μg/day RAE

900 μg/day RAE

Zinc

12 mg/day

15 mg/day

11 mg/day

Niacin

15 mg/day

20 mg/day

16 mg/day

FDA. Food Labeling: Revision of the Nutrition and Supplement Facts Labels. Fed. Reg. Vol 79, No. 41, 11879 -11987, March 3, 2014.
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FIGURE 1
Sample format of a nutrition
panel with double labeling,
listing Daily Values for adults
and children

of fortified nutrients. The potential harmful effects are of
greatest concern for nutrients for which the Daily Value used on
nutrition labels is close to or exceeds the Tolerable Upper Intake
Level for young children (IOM 2003).

Nutrition Facts

Serving Size 1 cup (27g)
Children Under 4-3/4 cup (20g)
Servings Per Container about 11
Children Under 4 about 15

Amount Per Serving

Calories
Calories from Fat

Cereal

Cereal with
1/2 cup
Fat Free Milk

Cereal for
Children
Under 4

110

150

80

15

15

10

%Daily Value

Total Fat 1.5g
Saturated Fat 0g
Trans Fat 0g
Polyunsaturated Fat 0.5g
Monounsaturated Fat 0.5g
Cholesterol 0mg
Sodium 125mg
Potassium 85mg
Total Carbohydrate 21g
Dietary Fiber 2g
Sugars 1g
Other Carbohydrate 18g
Protein 3g

2%

2%

1g

0%

0%

0g

-

-

0g

-

-

0g

-

-

0%

0%

0mg

5%

8%

90mg

2%

8%

65mg

7%

9%

16g

8%

8%

2g

-

-

1g

-

-

13g

-

-

0g

2g
%Daily Value

The concern over excessive fortification of food as a
marketing tool is not new. As far back as 1990, the Institute of
Medicine’s Committee on the Nutrition Components of Food
Labeling wrote that “the use of [Daily Value] percentages creates
undesirable incentives for manufacturers to over-fortify foods
in order to achieve ‘100 percent of your [or the government’s]
requirements’” (IOM 1990).
EWG believes the FDA should update its food fortification
policy to bring it in line with current science and with the
Institute of Medicine’s recommendations on the necessary and
safe intakes of added vitamins and minerals. The agency should
also rein in the use of excessive fortification as a marketing
tool. So long as food fortification remains at the discretion
of manufacturers, EWG recommends that parents give their
children 8 and younger foods with not more than 20-to-25
percent of the adult Daily Value for vitamin A, zinc and niacin.

EWG’S RECOMMENDATIONS

9%

Protein
Vitamin A

15%

20%

20%

Vitamin C

10%

10%

10%

0%

15%

0%

Iron

50%

50%

60%

Vitamin D

20%

35%

15%

Thiamin

25%

30%

35%

Ribovlavin

25%

35%

35%

Niacin

25%

25%

40%

Vitamin B6

25%

25%

50%

Folic Acid

50%

50%

70%

Vitaminn B12

25%

35%

35%

Phosphorus

10%

20%

10%

Magnesium

8%

10%

10%

10%

15%

10%

4%

4%

6%

Calcium

Zinc
Copper

For parents
•

Parents should exercise caution with products with
more than 20-25 percent of the adult Daily Value for
vitamin A, zinc or niacin, and monitor their children’s
intake of these and other foods to ensure that kids
do not get too much of these nutrients. As long as
the outdated adult Daily Values continue to be used
for nutrition labeling, parents must be watchful of the
ingredients in the foods their children eat, particularly
fortified vitamins and minerals, sugar and trans-fats.
Under realistic diet scenarios, products with 20-25
percent or less of the adult Daily Value for vitamin A,
zinc or niacin are not likely to pose a risk of excessive
intake for children. Products that contain more than
20-25 percent of the adult Daily Value may pose a risk,
especially if a child also takes a multivitamin.

•

Educate yourself about the different forms of vitamin
A. There are several forms of vitamin A. The danger of
overexposure applies to preformed vitamin A; it does not
apply to products with naturally occurring high levels of
carotenoids, which are vitamin A precursors. For example,

*Percent Daily Values are based on a 2,000 calorie diet. Your Daily values may be higher
or lower depending on your calorie needs.

Total Fat
Saturated Fat
Cholesterol
Sodium
Potassium
Total Carbohydrate
Dietary Fiber

Calories

2,000

2,500

Less Than

65g

80g

Less Than

20g

25g

Less Than

300mg

300mg

Less Than

2,400mg

2,400mg

Less Than

3,500mg

3,500mg

300g

375g

25g

30g

Ingredients: WHOLE GRAIN OAT FLOUR, YELLOW CORN FLOUR, SUGAR, RICE
FLOUR, SALT, NATURAL FLAVOR, CHOLINE CHLORIDE, ANNATTO EXTRACT
(COLOR), BHT ADDED TO PACKAGING MATERIAL TO PRESERVE PRODUCT
FRESHNESS. VITAMINS AND MINERALS: REDUCED IRON, SODIUM ASCORBATE
(SOURCE OF VITAMIN C), NIACINAMIDE, ASCORBIC ACID (VITAMIN C), ZINC OXIDE
(SOURCE OF ZINC), VITAMIN B6, VITAMIN A PALMITATE, RIBOFLAVIN (VITAMIN B2),
THIAMIN MONONITRATE (VITAMIN B1), FOLIC ACID, VITAMIN B12, VITAMIN D.

Source: This sample Nutrition Facts panel, rendered by EWG, is based
on the Nutrition Facts from Post C is for Cereal.

Environmental Working Group
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FIGURE 2
Examples of 3 cereals that have displayed Daily Values for adults and children

Source: Products purchased by EWG. General Mills Cheerios cereal was bought in Washington, DC in April 2014. Post C is for
Cereal and Kellogg’s Rice Krispies were bought online, as cereal boxes. While the original purchase date for these two products
is not available, the dates stamped on the box indicate that Post C for Cereal is a current formulation (expiration date Jan 22
2014) and Kellogg’s Rice Krispies is a formulation from 1990s (expiration date Feb 05 2001).
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products that contain carrots or pumpkin,
which are naturally high in carotenoids, may
have a very high percentage of the vitamin
A Daily Value on the nutrition label but
are considered safe. Preformed vitamin A
can appear on the nutrition label as retinyl
palmitate, retinyl acetate, vitamin A palmitate,
vitamin A acetate or retinol.
•

Read labels carefully to identify what form of
vitamin A the product contains and the overall
amount added. If the label lists preformed
vitamin A at more than 20-25 percent of the
adult Daily Value, it could give a child too much
vitamin A.

For policymakers
•

The FDA should finalize its new nutrition label
and adjust the adult Daily Values and children’s
Daily Values to be in line with current science
and the recommendations of the Institute of
Medicine.

•

The FDA should require the nutrition labels
on products marketed for children to display
age-specific percent Daily Values, such as for
1-to-3-year-olds and 4-to-8-year-olds.

•

The FDA should update the cereal serving sizes
cited on Nutrition Facts labels to accurately
reflect the larger amounts that Americans
actually eat.

•

The FDA should modernize its 1980s
guidelines on voluntary food supplementation,
particularly for products that children eight
years old and younger may eat, in order
to avoid excessive nutrient exposure from
fortified foods.

•

The FDA should limit the use of fortification
and nutrient claims as marketing tools.

For food manufacturers
•

Responsible food manufacturers should avoid
over-fortifying products marketed to children.

•

Products children eat should contain no more
than the recommended daily allowance for
each age group and should never exceed
the children’s Tolerable Upper Intake Levels
determined by the Institute of Medicine.

•

For products eaten by both children and adults,
food manufacturers should list in the nutrition
label age-specific daily values for: 1-to-3-yearolds, 4-to-8-year-olds and adults.

Environmental Working Group

23

REFERENCES
Albertson AM, Thompson DR, Franko DL, Holschuh NM.
2011. Weight indicators and nutrient intake in children
and adolescents do not vary by sugar content in readyto-eat cereal: results from National Health and Nutrition
Examination Survey 2001-2006. Nutr Res. 31(3): 229-36.
Arsenault JE, Brown KH. 2003. Zinc intake of US preschool
children exceeds new dietary reference intakes. Am J Clin
Nutr. 78(5): 1011-7.
Associated Press. 2001. Metabolife Recalls Diet Bars Over
High Vitamin A Levels. Los Angeles Times May 09, 2001.
Available: http://articles.latimes.com/print/2001/may/09/
business/fi-61111
Bailey RL, Fulgoni VL 3rd, Keast DR, Lentino CV, Dwyer JT.
2012a. Do dietary supplements improve micronutrient
sufficiency in children and adolescents? J Pediatr. 161(5):
837-42.

from dietary supplements, fortified food and infant formula.
Int J Food Sci Nutr. in press.
Brown SB, Reeves KW, Bertone-Johnson ER. 2014. Maternal
folate exposure in pregnancy and childhood asthma and
allergy: a systematic review. Nutr Rev. 72(1): 55-64.
Butte NF, Fox MK, Briefel RR, Siega-Riz AM et al. 2010.
Nutrient intakes of US infants, toddlers, and preschoolers
meet or exceed dietary reference intakes. J Am Diet Assoc.
110(12 Suppl): S27-37.
Calvo MS, Uribarri J. 2013. Contributions to total phosphorus
intake: all sources considered. Semin Dial. 26(1): 54-61.
Carriquiry AL, Camaño-Garcia G. 2006. Evaluation of dietary
intake data using the tolerable upper intake levels. J Nutr.
136(2): 507S-513S.
Castillo C, Tur JA, Uauy R. Folatos y riesgo de cáncer de
mama: revisión sistemática. Rev Med Chile 2012; 140: 25160.

Bailey RL, Fulgoni VL 3rd, Keast DR, Dwyer JT. 2012b.
Examination of vitamin intakes among US adults by dietary
supplement use. J Acad Nutr Diet. 112(5):657-663.

CDC (Centers for Disease Control and Prevention). 1983.
Niacin intoxication from pumpernickel bagels—New York.
MMWR 32: 305.

Bailey RL, Gahche JJ, Thomas PR, Dwyer JT. 2013. Why US
children use dietary supplements. Pediatr Res. 274(6): 73741.

ClinicalTrials.gov. 2012. Carotene and Retinol Efficacy
Trial (CARET). Available: http://clinicaltrials.gov/show/
NCT00712647

Beaton GH. 2009. When is an individual an individual versus
a member of a group? An issue in the application of the
dietary reference intakes. Nutr Rev. 64(5 Pt 1): 211-25.

CRN (Council for Responsible Nutrition). 2014. CRN
Commends FDA on Proposed Revisions for Food
Labeling. Available: http://www.crnusa.org/CRNPR14ResponseFDALabelRevision022814.html

Berner LA, Keast DR, Regan RL, Dwyer JT. 2014. Fortified
Foods Are Major Contributors to Nutrient Intakes in Diets of
US Children and Adolescents. J Acad Nutr Diet. in press.
BfR (Bundesinstitut für Risikobewertung, German Federal
Institute for Risk Assessment). 2005. Use of Vitamins in
Foods. Toxicological and nutritional-physiological aspects.
Published by Domke A, Grosklaus R, Niemann B, Przyrembel
H et al. Available: http://www.bfr.bund.de/cm/350/use_of_
vitamins_in_foods.pdf
BfR (Bundesinstitut für Risikobewertung, German Federal
Institute for Risk Assessment). 2006. Use of Minerals in
Foods. Toxicological and nutritional-physiological aspects.
Published by Domke A, Grosklaus R, Niemann B, Przyrembel
H et al. Available: http://www.bfr.bund.de/cm/350/use_of_
minerals_in_foods.pdf
BfR (Bundesinstitut für Risikobewertung, German Federal
Institute for Risk Assessment). 2014. Vitamin A: Intake via
cosmetic products should be restricted. Available: http://
www.bfr.bund.de/cm/343/vitamin-a-aufnahme-ueberkosmetische-mittel-sollte- begrenzt-werden.pdf
Brandon EF, Bakker MI, Kramer E, Bouwmeester H et al.
2014. Bioaccessibility of vitamin A, vitamin C and folic acid

24

EWG.org

Too Much of a Good Thing

Deghan Manshadi S, Ishiguro L, Sohn KJ, Medline A et al.
2014. Folic Acid supplementation promotes mammary
tumor progression in a rat model. PLoS One 9(1): e84635.
Dwyer JT, Woteki C, Bailey R, Britten P et al. 2014.
Fortification: new findings and implications. Nutr Rev. 72(2):
127-41.
Drewnowski A, Moskowitz H, Reisner M, Krieger B. 2010.
Testing Consumer Perception Of Nutrient Content Claims
Using Conjoint Analysis. Public Health Nutrition 13(5): 68894.
Ebbing M, Bønaa KH, Nygård O, Arnesen E et al. 2009.
Cancer incidence and mortality after treatment with folic
acid and vitamin B12. JAMA 302(19): 2119-26.
EFSA (European Food Safety Authority). 2006. Tolerable
upper intake levels for vitamins and minerals. Available:
http://www.efsa.europa.eu/en/ndatopics/docs/
ndatolerableuil.pdf
FDA. 1980. Code of Federal Regulations Title 21: Food And
Drugs. Chapter I: Food And Drug Administration, Subchapter
B--Food For Human Consumption Part 104 -- Nutritional
Quality Guidelines For Foods, Subpart B--Fortification Policy.

Available: http://www.accessdata.fda.gov/scripts/cdrh/
cfdocs/cfcfr/CFRSearch.cfm?fr=104.20

a systematic review and meta analysis. PLoS One. 6(6):
e21107.

FDA. 2004. How to Understand and Use the Nutrition
Facts Label. Available: http://www.fda.gov/food/
ingredientspackaginglabeling/labelingnutrition/ucm274593.
htm

Fulgoni VL 3rd, Keast DR, Bailey RL, Dwyer J. 2011. Foods,
fortificants, and supplements: Where do Americans get their
nutrients? J Nutr. 141(10): 1847-54.

FDA. 2007. Food Labeling: Revision of Reference Values
and Mandatory Nutrients. Federal Register, Vol 72, No. 212,
November 2, 2007. Available: http://www.fda.gov/OHRMS/
DOCKETS/98fr/07-5440.pdf
FDA. 2009. Grade “A” Pasteurized Milk Ordinance. Available:
http://www.fda.gov/downloads/Food/GuidanceRegulation/
UCM209789.pdf
FDA. 2013. Experimental Studies on Consumer Responses
to Nutrient Content Claims on Fortified Foods. Federal
Register Volume 78, Number 163, Pages 52201-52202.
Thursday, August 22, 2013. Available: https://federalregister.
gov/a/2013-20469
FDA. 2014a. Documentation for the methodology used
to determine total usual intakes of vitamins and minerals
compared to Tolerable Upper Levels (UL) and results of
analysis. Memorandum from Crystal Rivers, MS, Nutritionist,
Nutrition Science Review Team, Office of Nutrition, Labeling
and Dietary Supplements, Center for Food Safety and
Applied Nutrition, Food and Drug Administration. Reference
132 to “Food Labeling: Revisions of the Nutrition and
Supplement Facts Labels” (Docket No. FDA-2012-N-1210).
FDA. 2014b. Food Labeling: Revision of the Nutrition and
Supplement Facts Labels. Fed. Reg. Vol 79, No. 41, 11879
-11987, March 3, 2014.
FDA. 2014c. Food Labeling: Serving Sizes of Foods That Can
Reasonably Be Consumed at One-Eating Occasion; DualColumn Labeling; Updating, Modifying, and Establishing
Certain Reference Amounts Customarily Consumed; Serving
Size for Breath Mints; and Technical Amendments. Fed. Reg.
Vol 79, No. 41, 11990 - 12029, March 3, 2014.
FDA. 2014d. FDA Investigates Illnesses linked to Uncle
Ben’s Infused Rice. Available: http://www.fda.gov/Food/
RecallsOutbreaksEmergencies/Outbreaks/ucm385259.htm
Feskanich D, Singh V, Willett WC, Colditz GA. 2002. Vitamin
A intake and hip fractures among postmenopausal women.
JAMA. 287(1): 47-54.
Fortmann SP, Burda BU, Senger CA, Lin JS, Whitlock EP. 2013.
Vitamin and mineral supplements in the primary prevention
of cardiovascular disease and cancer: An updated systematic
evidence review for the U.S. Preventive Services Task Force.
Ann Intern Med. 159(12): 824-34.
Fritz H, Kennedy D, Fergusson D, Fernandes R et al.
2011. Vitamin A and retinoid derivatives for lung cancer:

Gebhardt SE, Holden JM. 2006. Consequences of changes in
the dietary reference intakes for nutrient databases. J. Food
Compos Anal. 19: S91-95.
General Mills. 2014. Cheerios Product List. Available: http://
www.generalmills.com/Home/Brands/Cereals/Cheerios/
Brand%20Product%20List%20Page.aspx Accessed April 29,
2014.
Gong Z, Ambrosone CB, McCann SE, Zirpoli G et al. 2014.
Associations of dietary folate, Vitamins B6 and B12 and
methionine intake with risk of breast cancer among African
American and European American women. Int J Cancer.
134(6): 1422-35.
Goodman GE, Thornquist MD, Balmes J, Cullen MR et al.
2004. The Beta-Carotene and Retinol Efficacy Trial: incidence
of lung cancer and cardiovascular disease mortality during
6-year follow-up after stopping beta-carotene and retinol
supplements. J Natl Cancer Inst. 96(23): 1743-50.
Guallar E, Stranges S, Mulrow C, Appel LJ, Miller ER 3rd. 2013.
Enough is enough: Stop wasting money on vitamin and
mineral supplements. Ann Intern Med. 159(12): 850-1.
Harris JL, Thompson JM, Schwartz MB, Brownell KD. 2011a.
Nutrition-related claims on children’s cereals: what do they
mean to parents and do they influence willingness to buy?
Public Health Nutr. 14(12): 2207-12.
Harris JL, Schwartz MB, Ustjanauskas A, Ohri-Vachaspati P,
Brownell KD. 2011b. Effects of serving high-sugar cereals on
children’s breakfast-eating behavior. Pediatrics 127(1): 71-6.
Health Canada. 2010. Monograph: Vitamin A Available:
http://webprod.hc-sc.gc.ca/nhpid-bdipsn/monoReq.
do?id=178
Hodkinson CF, Kelly M, Alexander HD, Bradbury I et al.
2007. Effect of zinc supplementation on the immune status
of healthy older individuals aged 55-70 years: the ZENITH
Study. J Gerontol A Biol Sci Med Sci. 62(6): 598-608.
IOM (Institute of Medicine). 1990. Nutrition Labeling: Issues
and Directions for the 1990s. Available: http://www.nap.edu/
catalog/1576.html
IOM (Institute of Medicine). 1994. How Should the
Recommended Dietary Allowances Be Revised? Available:
http://www.nap.edu/openbook.php?record_id=9194
IOM (Institute of Medicine). 1997. Dietary Reference Intakes
for Calcium, Phosphorus, Magnesium, Vitamin D, and
Fluoride. Available: http://www.nap.edu/catalog.php?record_

Environmental Working Group

25

id=5776
IOM (Institute of Medicine). 1998a. Dietary Reference
Intakes: A Risk Assessment Model for Establishing Upper
Intake Levels for Nutrients. Available: http://www.nap.edu/
catalog/6432.html
IOM (Institute of Medicine). 1998b. Dietary Reference Intakes
for Thiamin, Riboflavin,
Niacin, Vitamin B6, Folate, Vitamin B12, Pantothenic Acid,
Biotin, and Choline. A Report of the Standing Committee
on the Scientific Evaluation of Dietary Reference Intakes
and its Panel on Folate, Other B Vitamins, and Choline and
Subcommittee on Upper Reference Levels of Nutrients, Food
and Nutrition Board, Institute of Medicine. Available: http://
www.nap.edu/catalog/6015.html
IOM (Institute of Medicine). 2001. Dietary Reference Intakes
for Vitamin A, Vitamin K, Arsenic, Boron, Chromium,
Copper, Iodine, Iron, Manganese, Molybdenum, Nickel,
Silicon, Vanadium, and Zinc. Panel on Micronutrients,
Subcommittees on Upper Reference Levels of Nutrients
and of Interpretation and Use of Dietary Reference Intakes,
and the Standing Committee on the Scientific Evaluation of
Dietary Reference Intakes. Available: http://www.nap.edu/
catalog/10026.html
IOM (Institute of Medicine). 2003. Dietary Reference Intakes:
Guiding Principles for Nutrition Labeling and Fortification.
Committee on Use of Dietary Reference Intakes in Nutrition
Labeling. Available: http://www.nap.edu/catalog/10872.html
IOM (Institute of Medicine). 2005. WIC Food Packages: Time
for a Change. Committee to Review the WIC Food Packages.
Available: http://www.nap.edu/catalog/11280.html
IOM (Institute of Medicine). 2010. Examination of Frontof-Package Nutrition Rating Systems and Symbols: Phase I
Report. Available: http://www.nap.edu/catalog.php?record_
id=12957
Johansson S, Melhus H. 2001. Vitamin A antagonizes calcium
response to vitamin D in man. J Bone Miner Res. 16(10):
1899-905.
Kloosterman J, Fransen HP, de Stoppelaar J, Verhagen H,
Rompelberg C. 2007. Safe addition of vitamins and minerals
to foods: setting maximum levels for fortification in the
Netherlands. Eur J Nutr. 46(4): 220-9.
Kristal AR, Darke AK, Morris JS, Tangen CM et al. 2014.
Baseline Selenium Status and Effects of Selenium and
Vitamin E Supplementation on Prostate Cancer Risk. J Natl
Cancer Inst. in print.
Leonard SW, Good CK, Gugger ET, Traber MG. 2004. Vitamin
E bioavailability from fortified breakfast cereal is greater
than that from encapsulated supplements. Am J Clin Nutr.
79(1): 86-92.

26

EWG.org

Too Much of a Good Thing

Li D, Tian YJ, Guo J, Sun WP et al. 2013. Nicotinamide
supplementation induces detrimental metabolic and
epigenetic changes in developing rats. Br J Nutr. 110(12):
2156-64.
Lim LS, Harnack LJ, Lazovich D, Folsom AR. 2004. Vitamin
A intake and the risk of hip fracture in postmenopausal
women: the Iowa Women’s Health Study. Osteoporos Int.
15(7): 552-9.
Lind T, Sundqvist A, Hu L, Pejler G, Andersson G, Jacobson
A, Melhus H. 2013. Vitamin a is a negative regulator of
osteoblast mineralization. PLoS One. 8(12): e82388.
Lucock M, Ng X, Boyd L, Skinner V et al. 2011. TAS2R38
bitter taste genetics, dietary vitamin C, and both natural
and synthetic dietary folic acid predict folate status, a key
micronutrient in the pathoaetiology of adenomatous polyps.
Food Funct. 2(8): 457-65.
McBurney MI. 2013. If only Nutrition Guidance could be as
Simple as Nutrition Headlines. Available at: https://www.
dsm.com/campaigns/talkingnutrition/en_US/talkingnutritiondsm-com/2013/12/NYTimes_supplements_CHOPS_advice.
html
Michaëlsson K, Lithell H, Vessby B, Melhus H. 2003. Serum
retinol levels and the risk of fracture. N Engl J Med. 348(4):
287-94.
Melhus H, Michaëlsson K, Kindmark A, Bergström R,
Holmberg L, Mallmin H, Wolk A, Ljunghall S. 1998. Excessive
dietary intake of vitamin A is associated with reduced bone
mineral density and increased risk for hip fracture. Ann
Intern Med. 129(10): 770-8.
Murphy MM, Spungen JH, Barraj LM, Bailey RL, Dwyer JT.
2013. Revising the daily values may affect food fortification
and in turn nutrient intake adequacy. J Nutr. 143(12): 19992006.
Nestle, M. 2013. FDA study: Do added nutrients sell
products? (Of course they do). August 23, 2013. Available:
http://www.foodpolitics.com/tag/fortification/
Nieman DC, Henson DA, Sha W. 2011. Ingestion of
micronutrient fortified breakfast cereal has no influence
on immune function in healthy children: a randomized
controlled trial. Nutr J. 10: 36.
NRC (National Research Council). 1968. Recommended
Dietary Allowances. 7th revised edition.
ODS (NIH Office of Dietary Supplements). 2013a. Vitamin
A. Fact Sheet for health Professionals. Available: http://ods.
od.nih.gov/factsheets/VitaminA-HealthProfessional/
ODS (NIH Office of Dietary Supplements). 2013b. Zinc. Fact
Sheet for health Professionals. Available: http://ods.od.nih.
gov/factsheets/Zinc-HealthProfessional/

Omenn GS. 2007. Chemoprevention of lung cancers: lessons
from CARET, the beta-carotene and retinol efficacy trial, and
prospects for the future. Eur J Cancer Prev. 16(3): 184-91.
Ottaway PB, ed. 2008. Food Fortification and
Supplementation: Technological, Safety and Regulatory
Aspects. Elsevier.
Penniston KL, Tanumihardjo SA. 2006. The acute and chronic
toxic effects of vitamin A. Am J Clin Nutr. 83(2): 191-201.
Pomeranz JL. 2013. A comprehensive strategy to overhaul
FDA authority for misleading food labels. Am J
Law Med. 39(4): 617-47.
Post Foods. 2013. Sesame Street Cereal Nutrition
Information. Available: http://www.postfoods.com/ourbrands/post-sesame-street-cereal/apple/ Accessed May 3,
2014.
Promislow JH, Goodman-Gruen D, Slymen DJ, Barrett-Connor
E. 2002. Retinol intake and bone mineral density in the
elderly: the Rancho Bernardo Study. J Bone Miner Res. 17(8):
1349-58.
Sacco JE, Dodd KW, Kirkpatrick SI, Tarasuk V. 2013. Voluntary
food fortification in the United States: potential for excessive
intakes. Eur J Clin Nutr. 267(6): 592-7.
Samaniego-Vaesken M, Alonso-Aperte E, Varela-Moreiras G.
2010. Vitamin food fortification today. Food Nutr Res. 56:
5459.
SCF (Scientific Committee on Food). 2000. Guidelines of
the Scientific Committee on Food for the development of
tolerable upper intake levels for vitamins and minerals
(adopted on 19 October 2000). Available: http://ec.europa.
eu/food/fs/sc/scf/out80a_en.pdf
SCF (Scientific Committee on Food). 2002a. Opinion of the
Scientific Committee on Food on the Tolerable Intake Levels
of Nicotinic Acid and Nicotinamide (Niacin) (expressed on
17 April 2002). Available: http://ec.europa.eu/food/fs/sc/scf/
out80j_en.pdf
SCF (Scientific Committee on Food). 2002b. Opinion of
the Scientific Committee on Food on the Tolerable Upper
Intake Level of Preformed Vitamin A (retinol and retinyl
esters) (expressed on 26 September 2002). Available: http://
ec.europa.eu/food/fs/sc/scf/out145_en.pdf
SCF (Scientific Committee on Food). 2003 Opinion of the
Scientific Committee on Food on the Tolerable Upper Intake
Level of Zinc (expressed on 5 March 2003). Available: http://
ec.europa.eu/food/fs/sc/scf/out177_en.pdf
Science M, Johnstone J, Roth DE, Guyatt G, Loeb M. 2012.
Zinc for the treatment of the common cold: a systematic
review and meta-analysis of randomized controlled trials.
Canadian Medical Association Journal 184(10): E551-61.

Shakur YA1, Tarasuk V, Corey P, O’Connor DL. 2012. A
comparison of micronutrient inadequacy and risk of
high micronutrient intakes among vitamin and mineral
supplement users and nonusers in Canada. J Nutr. 142(3):
534-40.
Singh M, Das RR. 2013. Zinc for the common cold. Cochrane
Database Syst Rev. 6: CD001364.
Sun LH. 2014. FDA warns against eating Uncle Ben’s
infused rice products served at schools, restaurants.
Washington Post 10 February 2014. Available: http://www.
washingtonpost.com/national/health-science/fda-warnsagainst-eating-uncle-bens-infused-rice-after-children-getsick-in-three-states/2014/02/10/a11f54dc-9278-11e3-84e127626c5ef5fb_story.html
Tanumihardjo S. 2013. Vitamin A and bone health: the
balancing act. J Clin Densitom. 16(4): 414-9.
Taylor CL, Meyers LD. 2012. Perspectives and progress on
upper levels of intake in the United States. J Nutr. 142(12):
2207S-2211S.
Thomson 2005. Institute of Environmental Science and
Research Ltd report on fortification overages of the food
supply. Folate and iron. Prepared for the New Zealand Food
Safety Authority. Available: http://www.foodsafety.govt.nz/
elibrary/industry/fortification_overages-current_project.pdf
Thomson 2006. Institute of Environmental Science and
Research Ltd report on fortification overages of the food
supply. Vitamin A, Vitamin D and Calcium. Prepared for the
New Zealand Food Safety Authority. Available: http://www.
foodsafety.govt.nz/elibrary/industry/fortification_overagesmeasuring_actual.pdf
Thomson 2007. Institute of Environmental Science and
Research Ltd report on fortification overages of the food
supply. Vitamin C, zinc and selenium. Prepared for the
New Zealand Food Safety Authority. Available: http://www.
foodsafety.govt.nz/elibrary/industry/Fortification_OveragesResearch_Measure.pdf
UK EVM (Expert Group on Vitamins and Minerals). 2003. Safe
Upper Levels for Vitamins and Minerals. May 2003. Available:
http://cot.food.gov.uk/pdfs/vitmin2003.pdf
UK Food Commission. 1999. Fortification examined: How
added nutrients can undermine good nutrition. Available:
http://www.foodcomm.org.uk/pdfs/fortification.pdf
UMMC (University of Maryland Medical Center). 2013.
Vitamin B3 (Niacin). Available: http://umm.edu/health/
medical/altmed/supplement/vitamin-b3-niacin
Uribarri J, Calvo MS. 2003. Hidden sources of phosphorus
in the typical American diet: does it matter in nephrology?
Semin Dial. 16(3): 186-8.

Environmental Working Group

27

USDA. 2012. Dietary Supplement Ingredient Database. Unit
conversions. Available: http://dietarysupplementdatabase.
usda.nih.gov/ingredient_calculator/equation.php
U.S. Preventive Services Task Force. 2014. Vitamin, Mineral,
and Multivitamin Supplements for the Primary Prevention of
Cardiovascular Disease and Cancer. U.S. Preventive Services
Task Force Recommendation Statement. Available: http://
www.uspreventiveservicestaskforce.org/uspstf14/vitasupp/
vitasuppfinalrs.htm
Verkaik-Kloosterman J, McCann MT, Hoekstra J, Verhagen H.
2012. Vitamins and minerals: issues associated with too low
and too high population intakes. Food Nutr Res. 56: 5728.
Walker A, Zimmerman MR, Leakey RE. 1982. A possible case
of hypervitaminosis A in Homo erectus. Nature. 296(5854):
248-50
Whittaker P, Tufaro PR, Rader JI. 2001. Iron and folate in
fortified cereals. J Am Coll Nutr. 20(3): 247-54.
Wirakartakusumah MA; Hariyadi P. 1998. Technical aspects
of food fortification. Food and Nutrition Bulletin 19(2): 101-8.
Available: http://www.popline.org/node/524563#sthash.
oIIuqlQq.dpuf
Yamini E. 2012. FDA Food Fortification Policy: Principles
and Considerations. ILSI North America - June 21 2012
Fortification Workshop presentation from the Office of
Nutrition, Labeling & Dietary Supplement, Center for Food
Safety and Applied Nutrition, Food and Drug Administration.
Available: http://www.ilsi.org/NorthAmerica/Documents/
FORTIFICATION/2_Yamini_June%202012.pdf
Yates AA. 2006. Which dietary reference intake is best suited
to serve as the basis for nutrition labeling for daily values? J
Nutr. 136(10): 2457-62.
Yourick JJ, Jung CT, Bronaugh RL. 2008. In vitro and in
vivo percutaneous absorption of retinol from cosmetic
formulations: significance of the skin reservoir and
prediction of systemic absorption. Toxicol Appl Pharmacol.
231(1): 117-21.
Zlotkin S. 2006. A critical assessment of the upper intake
levels for infants and children. J Nutr. 136(2): 502S-506S.

28

EWG.org

Too Much of a Good Thing

APPENDIX A:
FORTIFICATION OF CEREALS AND SNACK BARS
TABLE A1
114 cereals contain 30 percent or more the adult Daily Value for zinc, niacin and/or
vitamin A per serving
Breakfast cereals, in alphabetical order within each cereal category

Zinc
% DV

Niacin
% DV

Vitamin A
% DV

America’s Choice Crispy Corn & Rice Hexagons Cereal
America’s Choice Crispy Rice Sweetened Rice Cereal
America’s Choice Essentially You Crispy Rice & Wheat Flakes with Red Berries
America’s Choice Essentially You Crunchy Lightly Sweetened Rice Cereal
America’s Choice Healthy Mornings Vanilla Almond Cereal
Cap’n Crunch’s Chocolatey Crunch
Cap’n Crunch’s Cinnamon Roll Crunch Sweetened Corn & Oat Cereal
Cap’n Crunch’s Oops! All Berries Sweetened Corn & Oat Cereal
Clear Value Crisp Rice Cereal
Essential Everyday Bran Flakes Cereal
Essential Everyday Golden Corn Nuggets
Essential Everyday Good Day with Strawberries
Food Club Crisp Rice
Food Club Deluxe Banana Nut Medley
Food Club Deluxe Cranberry Almond Crunch Cereal
Food Club Essential Choice Bran Flakes
Food Club Essential Choice Toasted Rice Flakes
Food Club Essential Choice Vanilla Almond
Food Lion Crispy Hexagons Corn & Rice Cereal
Food Lion Enriched Bran Flakes Cereal
Food Lion Whole Grain 100 Cereal
General Mills Cheerios (single 1.1 oz serving in a plastic container)*

10
25
0
4
0
30
30
35
25
100
10
0
2
20
10
100
4
0
10
100
100
30

35
30
35
35
35
30
30
35
30
100
50
35
30
30
30
100
35
35
35
100
100
35

25
15
15
15
15
0
0
0
15
15
15
15
25
25
20
25
15
15
25
25
10
10

General Mills Fiber One, Honey Clusters
General Mills Total + Omega-3 Honey Almond Flax
General Mills Total Raisin Bran
General Mills Total Whole Grain
General Mills Wheat Chex
General Mills Wheaties
General Mills Wheaties Fuel

50
100
100
100
35
50
4

50
100
100
100
25
50
100

0
10
10
10
10
10
10

Cold cereal
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Giant Eagle Bran Flakes
Glutino Gluten Free Corn Rice Flakes with Strawberries, Berry Sensible
Beginnings
Glutino Gluten Free Corn Rice Flakes, Sensible Beginnings
Glutino Gluten Free Frosted Corn Rice Flakes, Frosted Sensible Beginnings
Great Value Crisp Rice Cereal
Great Value Multi Grain Flakes
Great Value Strawberry Awake
Guaranteed Value Crisp Rice Cereal
Guaranteed Value Sugar Frosted Flakes Cereal
Happy Mornings Frosted Flakes
Kashi U 7 Whole Grain Flakes & Granola with Black Currants & Walnuts
Kellogg’s All-Bran Complete, Wheat Flakes
Kellogg’s Cocoa Krispies (single 2.3 oz serving in a plastic container)*
Kellogg’s Crispix Cereal
Kellogg’s Fiber Plus Antioxidants, Berry Yogurt Crunch
Kellogg’s Fiber Plus Antioxidants, Carmel Pecan Crunch
Kellogg’s Fiber Plus Antioxidants, Cinnamon Oat Crunch
Kellogg’s Krave, Chocolate (multi-serving cardboard box)
Kellogg’s Krave, Chocolate (single 1.87 oz serving in a plastic container)*
Kellogg’s Product 19
Kellogg’s Smart Start, Original Antioxidants, Antioxidant Vitamins A, C & E,
Including Beta Carotene

100
0

100
35

15
15

0
0
2
100
0
0
0
0
50
100
20
10
0
0
10
10
15
100
100

40
35
30
100
35
30
50
50
0
100
60
35
35
35
35
25
40
100
100

15
15
25
10
15
25
15
15
50
15
50
10
25
25
25
40
100
15
25**

Kellogg’s Special K, Chocolatey Delight
Kellogg’s Special K, Chocolatey Strawberry
Kellogg’s Special K, Cinnamon Pecan
Kellogg’s Special K, Fruit & Yogurt
Kellogg’s Special K, Multi Grain
Kellogg’s Special K, Multi Grain Oats & Honey
Kellogg’s Special K, Oats & Honey
Kellogg’s Special K, Original
Kellogg’s Special K, Protein
Kellogg’s Special K, Protein Plus
Kellogg’s Special K, Red Berries
Kellogg’s Special K, Vanilla Almond
Kemach Crisp Rice Cereal
Kemach Whole Wheat Flakes Cereal
Key Food Quality Crisp Rice Cereal
Key Food Quality Sugar Frosted Flakes Cereal
Kiggins Bran Flakes
Kiggins Frosty Flakes
Kiggins Yukon Gold

0
0
0
0
0
0
0
0
0
0
0
0
25
100
25
0
100
0
10

35
35
35
35
35
35
35
35
35
35
35
35
30
100
30
50
100
50
50

15
15
15
15
15
15
15
15
15
15
15
15
15
10
15
15
25
15
15
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Kroger Frosted Flakes of Corn
Kroger Sugar Frosted Flakes of Corn
Kroger Toasted Flakes with Strawberries
Live Better Banana Nut Crisp
Live Better Cranberry Almond Crisp
Malt-O-Meal Corn Bursts
Malt-O-Meal Frosted Flakes
Market Pantry Crispy Flakes with Red Berries
Market Pantry Sugar Frosted Flakes
My Essentials Crispy Rice Toasted Rice Cereal
Post Fruity Pebbles (single 2 oz serving in a plastic container)*
Post Honey Bunches of Oats with Almonds (single 2.25 oz serving in a
plastic container*
Ralph’s Crispy Hexa-Grains
Ralston Foods Essentially You, Red Berries
Roundy’s Bran Flakes
Roundy’s Crispy Rice
Roundy’s Essentially You with Red Berries
Roundy’s Frosted Flakes
Roundy’s Select Cranberry Almond Crunch
Safeway Kitchens Bran Flakes
Safeway Kitchens Frosted Flakes
Shop Rite Bran Flakes
Shop Rite Crisp Corn & Rice
Shop Rite Scrunchy Crispy Rice
Shur Fine Wheat Bran
Springfield Crispy Rice
Stop & Shop/Giant Be Well Toasted Rice Flakes
Stop & Shop/Giant Be Well Vanilla Almond
Stop & Shop/Giant Cranberry Almond Cereal
Stop & Shop/Giant Source 100 Crispy Whole Grain Wheat & Brown Rice Flakes
The Silver Palate Grain Berry, Bran Flakes
Trader Joe’s Bran Flakes

0
0
0
20
10
10
0
0
0
2
20
4

50
50
35
30
30
50
50
35
50
30
50
50

15
15
35
25
20
15
15
15
15
25
30
30

10
0
100
2
0
0
10
100
0
100
10
2
100
2
4
0
10
100
50
25

35
35
100
30
35
50
30
100
50
100
35
30
100
30
35
35
30
100
25
35

25
15
25
25
15
15
20
25
15
25
25
25
25
25
15
15
20
10
25
35**

Valu Time Crisp Rice Cereal
Valu Time Frosted Flakes Sweetened Cereal

25
0

30
50

25
15

0
0

50
35

0
0

0

35

10

Granolas
Familia Swiss Balance, Vanilla Crunch
Familia Swiss Crunch Muesli, High Fiber and Low Fat Fortified Multigrain
Cereal
Kellogg’s Special K, Low Fat Granola, Touch of Honey
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Instant hot cereal
Cream of Wheat Instant Healthy Grain Whole Grain Hot Cereal
Cream of Wheat Instant Hot Cereal, Bananas & Cream
Cream of Wheat Instant Hot Cereal, Chocolate
Cream of Wheat Instant Hot Cereal, Maple Brown Sugar
Cream of Wheat Instant Hot Cereal, Original Flavor
Maypo Instant Maple Oatmeal
Quaker Instant Oatmeal, Apples & Cinnamon

0
0
0
0
0
0
0

30
25
25
25
45
50
25

30
30
30
30
30
50
30

0

50

50

Non-instant hot cereal
Maypo Vermont Style Maple Oatmeal

* For five cereals, single-serve packaging versions have higher amounts of fortified nutrients per serving compared
to the same product sold in a multi-serving cardboard box. These cereals are General Mills Cheerios (single serving 1.1 oz container); Kellogg’s Cocoa Krispies (single serving 2.3 oz container); Kellogg’s Krave (single serving 1.87
oz container); Post Fruity Pebbles (single serving 2 oz container); Post Honey Bunches of Oats with Almonds (single
serving 2.25 oz container).
** The Nutrition Facts label for Kellogg’s Smart Start cereal indicates that, of 25 percent adult Daily Value of vitamin A per serving, 10 percent of Daily Value is in the form of beta-carotene. The ingredient list for Trader Joe’s Bran
Flakes indicates that both vitamin A palmitate and beta-carotene are added, but the percent of beta-carotene is not
indicated. Other vitamin A-containing products in this table list vitamin A palmitate (retinyl palmitate) as the form of
vitamin A added.

TABLE A2
27 snack bars contain 50 percent or more of the adult Daily Value for zinc, niacin and/or
vitamin A
Zinc
% DV*

Niacin
% DV*

Vitamin A
% DV**

Abbott EAS Lean 15 Get Lean & Toned, S’Mores

25

50

35

Abbott EAS Myoplex 30 Build Muscle, Chocolate Peanut
Butter

30

50

30

Abbott EAS Myoplex Lite, Chocolate Chocolate Chip Crisp

25

50

50

Balance Bar Gold, Caramel Nut Blast

15

15 (20)

50

Balance Bar Gold, Chocolate Mint Cookie Crunch

20

15

50

15 (20)

15 (20)

50

Snack bars, in alphabetical order

Balance Bar Gold, Chocolate Peanut Butter

32

EWG.org

Too Much of a Good Thing

Vitamin A
form
Vitamin A
palmitate
Vitamin A
palmitate,
betacarotene
Vitamin A
palmitate
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate

Balance Bar Gold, S’mores

15 (20)

15

50

Balance Bar, Almond Brownie

15 (20)

15

50

15

15

50

15 (20)

15

50

Balance Bar, Honey Peanut

20

20

50

Balance Bar, Peanut Butter

15 (20)

15 (25)

50

Balance Bar, Yogurt Honey Peanut

15 (20)

15 (20)

50

General Mills Wheaties Fuel Energy Bar, Chocolate
Peanut Butter

0

100

0

Kind Plus Cranberry Almond + Antioxidants

4

4

50

Kind Plus Dark Chocolate Cherry Cashew + Antioxidants

4

4

50

6

2

50

35

100

35

40

100

35

40

100

35

35

100

35

35

100

35

50

50

50

Balance Bar, Cookie Dough
Balance Bar, Double Chocolate Brownie

Kind Plus Pomegranate Blueberry Pistachio +
Antioxidants
Marathon Protein Bar Powered by Snickers, Caramel Nut
Rush
Marathon Protein Bar Powered by Snickers, Chewy
Chocolatey Peanut
Marathon Protein Bar Powered by Snickers, Chocolatey
Nut Burst
Marathon Protein Bar Powered by Snickers, Crunchy
Dark Chocolate
Marathon Protein Bar Powered by Snickers, Crunchy
Multi-Grain
Met-Rx Big 100 Meal Replacement Bar, Chocolate Chip
Cookie Dough
Muscletech Meso-Tech Complete, Peanut Butter
Chocolate
PowerBar Protein Plus, Chocolate Peanut Butter
PowerBar Protein Plus High Protein Bar, Vanilla Yogurt

50

50

50

35
35

100
100

0
0

South Beach Diet Meal Bars, Chocolate Peanut Butter

20

20

50

Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate
none added
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
acetate
Vitamin A
palmitate
Vitamin A
palmitate
Vitamin A
palmitate
Vitamin A
palmitate
Vitamin A
palmitate
Vitamin A
palmitate
Vitamin A
palmitate
none added
none added
Vitamin A
acetate

* When two numbers are listed in a column, the first number is the amount on the package label in FoodEssentials
database (corresponding primarily to 2013 formulations); the number in parenthesis is the amount currently listed
for the product on the manufacturer’s website, as reviewed by EWG in April 2014.
** Products with no added vitamin A and products containing added only provitamin A in the form of beta-carotene
excluded from the analysis.
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Vitamin C

Calcium

Iron

Vitamin E

Thiamin

Riboflavin

Niacin

Vitamin B6

Folate

Vitamin B12

Pantothenic Acid

Zinc

TABLE A3
Cereals with highest fortification levels. Check mark indicates a single serving contains
100 percent of the adult Daily Value for a particular nutrient, as indicated in Nutrition
Facts label.

✔

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
✔

-

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

-

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

✔

✔

-

✔

✔

-

✔

-

✔

✔
✔

✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔

-

✔
✔
✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

-

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

✔

✔

✔

✔

✔

✔

✔

✔

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Breakfast cereals (in
alphabetical order)
Essential Everyday Bran Flakes [“Vit C 100% DV”]
Food Club Essential Choice Bran [“Iron 100%
DV”]
Food Lion Enriched Bran Flakes [“with 13
essential vitamins & minerals”]
Food Lion Whole Grain 100
General Mills Total +Omega-3 Honey Almond
Flax [“100% Daily Value of 12 vitamins &
minerals”]
General Mills Total Raisin Bran [“100% Daily
Value of 11 vitamins & minerals”]
General Mills Total Whole Grain [“100% Daily
Value of 12 vitamins & minerals”]
General Mills Wheaties Fuel [“100% DV 5
B-Vitamins”]
Giant Eagle Bran Flakes [“100% Daily Value of
11 vitamins & minerals Per Serving”]
Great Value Multi Grain Flakes
Kellogg’s All-Bran Complete, Wheat Flakes
[“Vitamin E 100%”]
Kellogg’s Product 19 [“100 Daily Value of
vitamin E, folic acid, iron and zinc”]
Kellogg’s Smart Start, Original Antioxidants
[“Antioxidant Vitamins A, C & E, Including Beta
Carotene”]
Kemach Whole Wheat Flakes [“Excellent Source
of 12 Vitamins and Minerals”]
Kiggins Bran Flakes [“Vitamin C 100%”]

✔

Roundy’s Bran Flakes [“With 15 Essential
Vitamins & Minerals”]
Safeway Kitchens Bran Flakes [“Excellent Source
of 13 Vitamins & Minerals”]

✔
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✔

✔

-

-

Shop Rite Bran Flakes [“Provides 15 Essential
Vitamins & Minerals Including Iron”]
Shur Fine Wheat Bran [“With 13 Essential
Vitamins & Minerals”]
Stop & Shop/Giant Source 100 [“Good Source of
14 Vitamins & Minerals”]

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

-

APPENDIX B:
VITAMIN AND MINERAL DEFICIENCIES IN THE U.S.
Some American adults get too little vitamin D, vitamin E, magnesium, calcium, vitamin A and vitamin
C (Table B1). More than 40 percent of adults have dietary intakes of vitamin A, C, D and E, calcium and
magnesium below the average requirement for their age and gender.
Inadequate intake of vitamins and minerals is most common among 14-to-18-year-old teenagers.
Adolescent girls have lower nutrient intake than boys (Berner 2014; Fulgoni 2011). But nutrient deficiencies
are rare among younger American children; the exceptions are dietary vitamin D and E, for which intake is low
for all Americans, and calcium. Approximately one-fifth of 2-to-8-year-old children don’t get enough calcium in
their diets, compared to a half of adults and four-fifths of 14-to-18-year-old girls.

TABLE B1
Ranking of vitamins and minerals according to the degree of dietary inadequacy among
adults. Nutrients from food alone include those that are naturally occurring; those used
for mandatory enrichment of certain products, such as enriched flour and grain products;
and those used for voluntary fortification.
Nutrient from food alone,
ranked by the occurrence of
dietary inadequacy among
adults

Percentage of dietary intakes
below the estimated average
requirement for a specific
population*
2-to-8year-old
children

14-to18-yearold girls

Naturally occurring sources of
nutrient**

Adults
19 and
older

Vitamin D

81%

98%

95%

Vitamin E

65%

99%

94%

Magnesium

2%

90%

61%

Fatty fish, mushrooms [vitamin
D is naturally formed in the body
when skin is exposed to sunlight;
vitamin D is added to fortified
milk]
Nuts, seeds, vegetable oils, green
leafy vegetables
Whole grains, wheat bran and
wheat germ, green leafy vegetables, legumes, nuts, seeds
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Vitamin A

6%

57%

51%

Calcium

23%

81%

49%

Vitamin C

2%

45%

43%

Vitamin B6

0.1%

18%

15%

Folate

0.2%

19%

13%

Zinc

0.2%

24%

12%

Iron

0.7%

12%

8%

Thiamin

0.1%

10%

7%

Copper

0%

16%

5%

Vitamin B12

0%

7%

4%

Riboflavin

0%

5%

2%

0.1%

4%

2%

0%

2%

1%

Niacin

Selenium

Preformed vitamin A: liver, fatty
fish, milk, eggs; provitamin A
carotenoids: carrots, pumpkins,
tomatoes, leafy green vegetables
Milk, yogurt, cheese, kale, broccoli
All fruits and vegetables, particularly citrus fruits and tomatoes
Many foods; highest levels in fish,
beef, poultry, potatoes and other
starchy vegetables, and fruit other
than citrus
Many foods; highest levels in
spinach, liver, asparagus, Brussels
sprouts [mandatory, standardized
addition to enriched flour and
flour products]
Red meat, poultry, beans, nuts,
some seafood, whole grains
Highest amounts in meat and
seafood; lower levels in nuts and
beans [mandatory, standardized
addition to enriched flour and
flour products]
Whole grain products [mandatory,
standardized addition to enriched
flour and flour products]
Shellfish, whole grains, beans,
nuts, potatoes, organ meats (kidneys, liver)
Animal products: fish, meat, poultry, eggs, milk
Milk and dairy products, eggs,
meat, green leafy vegetables, legumes [mandatory, standardized
addition to enriched flour and
flour products]
Meat, fish, seeds and nuts, whole
grains [mandatory, standardized
addition to enriched flour and
flour products]
Found in different plant and
animal foods; highest levels
in seafood and organ meats
(kidneys, liver)

* Dietary intake information originally derived from the National Health and Nutrition Examination Survey
(NHANES). For children and adolescents, data from Berner 2014. For adults, data from Fulgoni 2011. All percentages
greater than 1 were rounded to a whole number. Phosphorus data were excluded. According to Fulgoni 2011, 17
percent of 2–to-18-year-old children and adolescents and 2 percent of adults have phosphorus deficiency. There are
many hidden sources of phosphorus in American diet, such as food additives in processed food (Uribarri and Calvo
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2003). Berner 2014 and Fulgoni 2011 did not account for this hidden phosphorus because, according to a publication from the FDA Center for Food Safety and Applied Nutrition, nutrient content databases and software programs
currently used in large population studies do not consider these additional sources (Calvo and Uribarri 2013).
** Information on the dietary sources of vitamins and minerals from the website of the National Institutes of Health
Office of Dietary Supplements http://ods.od.nih.gov/factsheets/list-all/

EWG compared the occurrence of vitamin and mineral deficiencies among Americans with our findings

on vitamin A, zinc and niacin fortification levels in two of the most commonly fortified foods, ready-to-eat
breakfast cereals and snack bars.

Zinc

Zinc deficiency is rare in the United States, with only 10 percent of all Americans aged 2 and older having intakes below the estimated average requirement (Fulgoni 2011). The dietary needs for zinc can be
addressed through natural sources and, as an alternative, low levels of fortification. Yet, as EWG found,
3 percent of cold cereals have zinc fortification levels at 30 percent or more of the adult Daily Value, and
nearly a third of cold cereals have zinc fortification at 20-to-25 percent of the adult Daily Value. The FDA
classifies such fortification levels as “high” (FDA 2004). The result of high zinc fortification of breakfast
cereals, a food commonly eaten by children, is that 13-to-17 million American children are ingesting
amounts of zinc that exceed the tolerable upper intake levels set by the Institute of Medicine.

Niacin

Niacin is one of five nutrients (together with thiamin, riboflavin, iron and folate) whose addition is mandatory in all enriched flour and flour products. The enrichment is required under the law because flour
products, particularly bleached white flour products, lose a lot of essential vitamins and minerals during
processing. The standardized flour enrichment dramatically reduces the occurrence of inadequate intake
of these five nutrients. Among all Americans older than 2, less than 2 percent get too litle niacin; 2 percent get too little riboflavin; 6 percent get too little thiamin; 7 percent get too little iron; and 11 percent
get too little folate (Fulgoni 2011).
The low occurrence of inadequate intake of the nutrients added to processed grain products testifies to
the success of the currently mandated flour enrichment policy (Yamini 2012). However, food manufacturers add much higher amounts to many processed foods than is required by law. EWG identified 20
cereals that add 100 percent of the adult Daily Value for multiple vitamins and minerals in a single serving. Sixty-seven percent of cold cereals and 64 percent of instant hot cereals fortify niacin to 20 percent
or more of the adult Daily Value. As a result of this excessive fortification, nearly 5 million children ingest
niacin in amounts exceeding the tolerable upper intake levels set by the Institute of Medicine.

Vitamin A

Some Americans get too much Vitamin A while others get too little. On one side, more than half of American adults and American teenagers have low dietary vitamin A intake (Berner 2014; Fulgoni 2011). On
the other side, at least 13 percent of children 8 and younger ingest vitamin A in amounts exceeding the
tolerable upper intake level set by the Institute of Medicine (Berner 2014). Adequate intake of vitamin A
is essential for good health, but excessive intake of preformed vitamin A from fortified foods and supplements are dangerous for infants, children, pregnant women and older adults. The difference between the
necessary and the toxic amount is smaller for vitamin A than for many other vitamins.
Standardized vitamin-A fortified foods such as milk and butter spreads can be a good vehicle for providing the necessary amounts of vitamin A to people who might lack it in their diet, but great care must be
exercised to avoid excessive vitamin A in children. The safest way of getting vitamin A is in the form of
provitamin A carotenoids found in bright orange and yellow vegetables, tomatoes and green leafy vegetables (Tanumihardjo 2013). In contrast, eating cereals or snack bars with high levels of preformed vitamin
A such as retinyl palmitate or retinyl acetate can easily lead to excessive exposures in young children and
pregnant women.
Environmental Working Group
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APPENDIX C
FDA’S PROPOSED DAILY VALUES FOR NUTRITION LABELING
TABLE C1
Comparing current and proposed Daily Values for adults and children 4 or more years of
age with Recommended Dietary Allowances (RDAs) or Adequate Intake values (AI) for 4-to8-year-old children. All intakes are per day.
Vitamins and
Minerals*
Vitamin A

Vitamin C
Calcium
Iron
Vitamin D

Current
Daily
Values
5,000 IU
(1,500 μg)

Vitamin K
Thiamin
Riboflavin
Niacin

60 mg
1,000 mg
18 mg
400 IU (10
μg)
30 IU (20
mg)
80 μg
1.5 mg
1.7 mg
20 mg

Vitamin B6
Folate
Vitamin B12
Biotin
Pantothenic acid
Phosphorus
Iodine
Magnesium
Zinc
Selenium
Copper
Manganese
Chromium
Molybdenum

2 mg
400 μg
6 mg
300 μg
10 mg
1,000 mg
150 μg
400 mg
15 mg
70 μg
2 mg
2 mg
120 μg
75 μg

Vitamin E

Proposed Daily
Values

RDA or AI for
4-to-8-year-old
children**
400 μg

Proposed DV at least twice
bigger than RDA/AI for 4-to8-year-old children?
Yes

900 μg (same as the
UL for 4-to-8-yearold)
90 mg
1,300 mg
18 mg (no change)
20 μg

25 mg
1000 mg
10 mg
15 μg

Yes
No
No
No

15 mg

7 mg

Yes

120 μg
1.2 mg
1.3 mg
16 mg (more than
the UL for 4-to-8year-old)
1.7 mg
400 μg
2.4 mg
30 μg
5 mg
1,250 mg
150 μg (no change)
420 mg
11 mg
55 μg
0.9 mg
2.3 mg
35 μg
45 μg

55 μg (AI)
0.6 mg
0.6 mg
8 mg

Yes
Yes
Yes
Yes

0.6 mg
200 μg
1.2 mg
12 μg (AI)
3 mg (AI)
500 mg
90 μg
130 mg
5 mg
30 μg
0.44 mg
1.5 mg (AI)
15 μg
22 μg

Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes

Source: FDA. Food Labeling: Revision of the Nutrition and Supplement Facts Labels. Fed. Reg. Vol 79, No. 41, 11879 -11987, March 3,
2014.
* RDAs for iron and iodine not included. Under the FDA’s proposal, the daily values for iron (currently at 18 mg/d) and iodine (currently at
150 mg/d) would not change. For 4-to-8-year-old children, RDA for iron is 10 mg/d; RDA for iodine is 90 mg/d.
** For some vitamins there are no RDAs. Only Adequate Intake values (AI) are available. These cases are indicated with AI in parenthesis.
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APPENDIX D
TOLERABLE UPPER INTAKE LIMITS SET IN THE U.S. AND EU
The Tolerable Upper Intake Levels were based on a comprehensive effort by the National Academy of
Sciences to define safe and adequate vitamin and mineral intakes. The majority of the research was done
in the 1990s, when the broad scientific community came to recognize the risks of over-exposure. In 1994,
the Institute of Medicine Food and Nutrition Board organized a symposium titled “Should the Recommended Dietary Allowances Be Revised?”, which pointed to the need to define safe maximum intake levels. In 1998 the Institute followed up by publishing a risk assessment model for determining safe upper
limits for vitamins and minerals.
Across the Atlantic, the European Union and the United Kingdom conducted their own risk assessments
and published upper intake levels for vitamins and minerals between 2000 and 2005 (EFSA 2006; SCF
2000; UK EVM 2003). The Institute of Medicine and the European agencies used comparable methodologies to assess the risks of excessive intake and arrived at largely similar conclusions. For 4-to-8-year-old
children, the EU’s tolerable limit for vitamin A is 20 percent higher than the U.S. level; for zinc, the U.S.
limit is 20 percent higher than the EU’s. The Institute of Medicine set a single upper level for all forms of
niacin, while the European agencies set two, a lower one for more toxic nicotinic acid and a higher one
for much safer niacinamide.
A variety of studies were used for establishing the Tolerable Upper Intake Levels. They include case studies of individuals who had taken large-dose dietary supplements for months or years; small group studies
with a few to a few dozen participants taking supplements in a controlled setting for a number of weeks;
and large-scale cohort and case-control studies assessing the effects in large populations.
For vitamin A, many individual reports of adults and children ingesting high-dose dietary supplements
were published from the 1950s to the 1990s, along with eight large population studies of pregnant women conducted in 1990s. Several small group studies of adults taking zinc supplements were done from
1989 to 2002, as well as a 1976 study of infants ingesting zinc in formula. For niacin, there is one 1938
small group controlled exposure study and at least two known cases of food poisoning from niacin overfortification of grain-based products (CDC 1983; Sun 2014)
There are still limitations to the data for defining the adequate and safe intake for vitamins and minerals
and establishing effective and safe food fortification amounts (Carriquiry and Camaño-Garcia 2006; Zlotkin 2006). The Tolerable Upper Intake Levels set by the Institute of Medicine, however, represent the best
science available for preventing excessive and unsafe intakes (Taylor and Meyers 2012).

TABLE D1
Risk assessment methodology and Tolerable Upper Intake Limits set by the Institute of
Medicine, the European Commission Scientific Committee on Food and the United Kingdom Expert Group on Vitamins and Minerals. Data sources listed below.
Results of risk
assessment

Vitamin A
(preformed)*

U.S. Institute of Medicine
(IOM) Upper Level for
4-to-8-year-olds
European Commission
Scientific Committee on
Food Upper Level for
4-to-8-year-olds

Zinc

Niacin**

900 μg/d retinol activity
equivalents

12 mg/d

15 mg/d

1100 μg/d retinol activity equivalents

10 mg/d

3 mg/d for nicotinic acid;
220 mg/d for nicotinamide (niacinamide)
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Studies for deriving IOM
Upper Level for adults

Liver toxicity from
chronic daily intake of
1,515-30,000 μg/d vitamin A supplement (individual case studies from
1977-1994). 14,000 μg/d
chosen as the point of
departure for deriving
adult UL

Uncertainty factor applied 5
to IOM Upper Level for
adults
IOM Upper Level for
3000 μg/d (same as the
adults
IOM UL for pregnant
women)*
How IOM Upper Level for Scaling down for chilchildren was derived
dren’s body weight
from adult UL

Studies for deriving EU
Upper Level for adults

Findings from a 1995
cohort study of 22,748
pregnant women that
vitamin A intakes over
3,000 μg/d during
pregnancy increase the
risk of developmental
defects in the fetus

Uncertainty factor applied 1
to EU Upper Level for
adults
EU Upper Level for adults 3,000 μg/d (all adults
including pregnant
women)
How the EU Upper Level
Scaling down for
for children was derived
children’s body weight
from adult UL
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Adverse effects of zinc
intake on copper status
in a 1989 study of 18
women taking daily 50
mg zinc supplements
for 10 weeks. 60 mg/d
chosen as the point of
departure for deriving
adult UL (including zinc
from supplements and
diet)
1.5

Short-term flushing effects in a 1938 study of
6 persons taking a daily
dose of 30-50 mg nicotinic acid for 13 weeks.
50 mg/d chosen as the
Lowest Observed Adverse Effect Level for
niacin (all forms)

40 mg/d

35 mg/d (all forms of
niacin)

Scaling up for children’s body weight
from a 1976 study of
68 infants that identified 4.5 mg/d as the
No Observed Adverse
Effect Level
Three studies published in 2000-2001 of
men and women (1925 per group) taking
daily zinc supplements
for 13-14 weeks. 50
mg/d chosen as the No
Observed Adverse Effect Level

Scaling down for children’s body weight from
adult UL

2

25 mg/d

Scaling down for
children’s body weight
from adult UL

1.5

Short-term flushing
effects in a 1938 study
of 6 persons taking a
daily dose of 30-50 mg
nicotinic acid. 30 mg/d
chosen as the Lowest
Observed Adverse Effect Level for nicotinic
acid. Nicotinamide does
not produce a flushing
response. No Observed
Adverse Effect Level
for nicotinamide set
at 900 mg/d for adults
(not including pregnant
women)
3 for nicotinic acid;
1 for nicotinamide
10 mg/d for nicotinic
acid; 900 mg/d for nicotinamide (niacinamide)
Scaling down for children’s body weight from
adult UL

UK upper intake levels for
adults (UK did not set the
Tolerable Upper Intake
Levels for children)

1,500 μg/d (defined as
“Guidance Level”; did
not set “Safe Upper
Level”)

25 mg/d (defined as
“Safe Upper Level”

“Guidance Levels”: 17
mg/d for nicotinic acid;
500 mg/d for nicotinamide (niacinamide)

How the UK intake level
for adults was derived

Identified intakes above
3,000 μg/d as posing a
risk of developmental
defects during pregnancy; identified 1,500 μg/d
as the guidance level
for adults based on an
increased hip fracture
risk in large population
studies of post menopausal women.

50 mg/d chosen as
the Lowest Observed
Adverse Effect Level
from controlled intake
small group studies
conduced in 1984-2000
(same set of studies
as used in the EU assessment). Applied an
uncertainty factor of 2

For nicotinic acid, identified 50 mg/d as the Lowest Observed Adverse
Effect Level for nicotinic
acid based on the 1938
study (same as IOM
and EU) and applied an
uncertainty factor of 3.
For niacinamide, identified 560 mg/d as the
No Observed Adverse
Effect Level for adults
(not including pregnant
women).

* The Institute of Medicine conducted separate risk assessments of vitamin A toxicity in pregnant women and
non-pregnant adults. The risk assessment for adults was based on case studies of adults taking daily vitamin A
supplements. The risk assessment for pregnant women was based on multiple cohort and case control studies of
fetal developmental effects caused by excessive vitamin A intake. The Institute of Medicine set final Tolerable Upper
Intake Levels for pregnant women and for adults generally at 3000 μg/d, same as the European Commission vitamin
A UL for all adults, including pregnant women.
** The Institute of Medicine set a single UL for all forms of niacin, while the European Commission Scientific Committee on Food and the United Kingdom Expert Group on Vitamins and Minerals set two ULs, a low UL for more
toxic nicotinic acid and a higher UL for safer nicotinamide (niacinamide). The EU and UK ULs for niacinamide do not
apply to pregnant women because there are no data on the safety of niacinamide in pregnancy.

Data sources for Table D1

EFSA (European Food Safety Authority). 2006. Tolerable upper intake levels for vitamins and minerals. Available:
http://www.efsa.europa.eu/en/ndatopics/docs/ndatolerableuil.pdf
IOM (Institute of Medicine). 1998b. Dietary Reference Intakes for Thiamin, Riboflavin, Niacin, Vitamin B6, Folate,
Vitamin B12, Pantothenic Acid, Biotin, and Choline. A Report of the Standing Committee on the Scientific Evaluation
of Dietary Reference Intakes and its Panel on Folate, Other B Vitamins, and Choline and Subcommittee on Upper
Reference Levels of Nutrients, Food and Nutrition Board, Institute of Medicine. Available: http://www.nap.edu/catalog/6015.html
IOM (Institute of Medicine). 2001. Dietary Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron, Chromium,
Copper, Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc. Panel on Micronutrients, Subcommittees on Upper Reference Levels of Nutrients and of Interpretation and Use of Dietary Reference Intakes, and
the Standing Committee on the Scientific Evaluation of Dietary Reference Intakes. Available: http://www.nap.edu/
catalog/10026.html
SCF (European Commission Scientific Committee on Food). 2000. Guidelines of the Scientific Committee on Food for
the development of tolerable upper intake levels for vitamins and minerals (adopted on 19 October 2000). Available:
http://ec.europa.eu/food/fs/sc/scf/out80a_en.pdf
SCF (European Commission Scientific Committee on Food). 2002a. Opinion of the Scientific Committee on Food
on the Tolerable Intake Levels of Nicotinic Acid and Nicotinamide (Niacin) (expressed on 17 April 2002). Available:
http://ec.europa.eu/food/fs/sc/scf/out80j_en.pdf
SCF (European Commission Scientific Committee on Food). 2002b. Opinion of the Scientific Committee on Food on
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the Tolerable Upper Intake Level of Preformed Vitamin A (retinol and retinyl esters) (expressed on 26 September
2002). Available: http://ec.europa.eu/food/fs/sc/scf/out145_en.pdf
SCF (European Commission Scientific Committee on Food). 2003 Opinion of the Scientific Committee on Food on
the Tolerable Upper Intake Level of Zinc (expressed on 5 March 2003). Available: http://ec.europa.eu/food/fs/sc/scf/
out177_en.pdf
UK EVM (Expert Group on Vitamins and Minerals). 2003. Safe Upper Levels for Vitamins and Minerals. May 2003.
Available: http://cot.food.gov.uk/pdfs/vitmin2003.pdf
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