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Synthetic Food Dyes and Behavioral Effects in
Children

Evidence of the link between synthetic food dyes' and neurobehavioral problems in
children—including hyperactivity and inattention —has been accumulating for decades.

Foods and drinks consumed by children often include synthetic dyes. One study found that
about 90 percent of child-oriented candies, fruit-flavored snacks, and drink mixes/powders
in a sampled grocery store contain synthetic dyes.? Such dyes are often used to make
unhealthful foods visually appealing and may be a substitute for fruits and vegetables as
ingredients in foods.

While there is no such requirement yet in the U.S., in the European Union, foods with
specific dyes—including FD&C? Red 40, Yellow 5, and Yellow 6, the three most commonly
used dyes in foods in the U.S.#—must carry a warning label stating that the dyes “may have
an adverse effect on activity and attention in children”.> In Europe, many food
manufacturers choose to use colorings derived from natural sources—such as fruit or
vegetable extracts—and thus avoid the label.®

Recently, California’s Office of Environmental Health Hazard Assessment (OEHHA)
conducted the most comprehensive and rigorous assessment undertaken to date of the
relationship between synthetic dyes and effects on child behavior. It is the only assessment
of synthetic food dyes that systematically examines evidence from humans (27 clinical trials
in children), animals, and other studies that shed light on the mechanisms by which dyes
can affect behavior.” It also includes the most comprehensive and recent exposure data on
synthetic food dyes to date. The assessment underwent peer review and public comment.
The final assessment, issued in April 2021 concludes:

“The scientific literature indicates that synthetic food dyes can impact neurobehavior in
some children. Data from multiple evidence streams, including epidemiology, animal
neurotoxicology, in vitro and high throughput assays providing mechanistic insight,
support this finding.”

OEHHA'’s findings are fully in line with those of other independent reviews of the evidence,
including three meta-analyses,®° a review on behalf of the European ADHD Guidelines
Group,™ a review using the Oxford Center for Evidence-Based Medicine guidelines,'? and

several other reviews.13-16

The report also states that:
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“At a minimum, in the short-term, the neurobehavioral effects of synthetic food dyes in
children should be acknowledged and steps taken to reduce exposure to these dyes in
children.”

Implications for Child Health

OEHHA's report found that the levels (doses) of dyes considered “safe” by the Food and
Drug Administration (FDA) do not adequately take neurobehavioral effects into account.
As OEHHA states:

“The studies that form the basis of the US FDA... ADIs" [safe or acceptable intake
levels] ... are 35 to almost 70 years old, and as such were not capable of detecting the
types of neurobehavioral outcomes assessed in later studies, or for which there is
concern in children consuming synthetic dyes. The ADIs [acceptable intakes] for dyes
where recent data exist (Red No. 3, Red No. 40, Yellow No. 5, Yellow No. 6) would be
much lower if they were based on the results of more recent animal and human studies
that focus on neurobehavioral effects. Common exposures to some synthetic food dyes
from foods would exceed ADIs if they were based on more recent studies focused on
neurobehavioral effects.”!8

For example, the FDA’s “acceptable” level (ADI) for Yellow 5, one of the most common dyes
used in food, is more than 60 times higher than the level that OEHHA and researchers
identified as triggering neurobehavioral effects in a double-blinded, placebo controlled,
study of young children.’*?' OEHHA'’s assessment found that children under 16 years old
consume, on average, at least as much Yellow 5 in a day than the amount that triggered
adverse neurobehavioral effects in that study.???*> OEHHA's report did not establish “safe”
levels of dyes, and instead advises that steps be taken to reduce children’s exposure to dyes.

According to the OEHHA report, examples of the neurobehavioral effects caused or
exacerbated by dyes in some children include:
e hyperactivity,

“For the child who is affected and
their family, their teachers, and the
school system, a short term increase

in inattentiveness or restlessness

and anxiety that can be repeated
routinely when food dye is
consumed could reduce social and
» aggression.* academic success, and is thus
adverse.” — OEHHA, 2021

e inattentiveness, and
e restlessness,

Some studies also report effects such as:
e sleeplessness,
e irritability, and

These effects may be short-term — occurring over
hours, days, or even weeks—and resolve after
discontinuation of exposure. Yet given the prevalence of synthetic food dyes in foods,




supplements, and medications, it is likely that exposures and the related effects, will occur
repeatedly in kids.

For these reasons, chronic exposures to dyes may impact children’s ability to learn, succeed at
school, and get along with peers on an on-going basis, with serious long-term consequences.
The symptoms of synthetic food dye exposure overlap with ADHD (attention-deficit
hyperactivity disorder) symptoms. ADHD is associated with lifelong impairment in functions
and long-term outcomes that can include failure to complete high school, serious substance
abuse, criminality, and depression.?>? In fact, evidence indicates the elimination of food dyes is
far more effective at treating ADHD than many other non-drug treatments for ADHD, although
it is not as effective as FDA-approved drugs.”

Disparities in Exposure

OEHHA found that total synthetic food dye exposures are higher among women of
childbearing age with lower incomes (<130% of federal poverty guidelines) compared to women
of childbearing age with higher incomes (> 130% of federal poverty guidelines).?® Additionally,
non-Hispanic Black women of childbearing age and children of the same group have
significantly higher intake compared to other ethnic groups.?” These disparities in exposures
occur in the context of pre-existing health disparities between income and racial groups that
disadvantage historically marginalized people.

Policy Implications

To reduce the impact of synthetic dyes on children, state legislatures should:

¢ Require warning labels on foods (including beverages) containing synthetic dyes
(or at point of purchase, e.g., restaurant boards, as appropriate.) A warning label
similar to what is required in Europe will help inform consumers that synthetic dyes
can impact behavior in children and can alert consumers to the presence of dyes in
food.

o Ultimately, ban synthetic dyes in foods and beverages, starting with foods served

in schools and daycare centers. OEHHA's health effects assessment and other
independent scientific assessments conclude that synthetic food dyes can impact
behavior in children. These dyes have no place in our children’s foods and should

be removed.

For more information, please contact the Center for Science in the Public Interest at policy@cspinet.org.
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