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SUBJECT:  Synthetic food dyes 
 

SUMMARY:  Requires food that contains synthetic dyes to have the following label: SAFETY 
WARNING: Synthetic dyes may cause or worsen behavioral problems in children. 

 

Existing law: 

1) Enacts the Sherman Food, Drug and Cosmetic Law, enforced by the California Department 

of Public Health (CDPH), which provides broad authority for CDPH to enforce food safety 
requirements, including that food is not adulterated, misbranded, or falsely advertised.  Food 

labeling requirements generally adopt federal food labeling laws as the state requirement, 
including nutrition labeling and allergen labeling, but CDPH is permitted, by regulation, to 
adopt additional food labeling regulations. [HSC §109875, et seq.] 

 
2) Establishes penalties for violations of the Sherman Food, Drug, and Cosmetic Law, including 

a fine of up to $1,000, or up to $10,000 for repeated violations. [HSC §111825] 
 

3) Establishes the Office of Environmental Health Hazard Assessment (OEHHA), and permits 

OEHHA to perform specified activities relating to assessment of human health risks of 
chemicals, including studies, demonstrations of innovative methods, and dissemination of 

information, and permits OEHHA to either perform the activities directly or enter into 
contracts for the performance of the activities. [HSC §59017] 
 

This bill: 

1) Prohibits a person from manufacturing, packaging, selling, offering to sell, distributing, or 

importing for sale or distribution, food that contains synthetic dyes without the following 
label: SAFETY WARNING: Synthetic dyes may cause or worsen behavioral problems in 
children. 

 
2) Requires the label required in 1) above to be located on the principal display panel and to be 

prominently placed so as to render it likely to be read and understood by an ordinary 
individual under customary conditions of purchase and use. 

 

3) Requires the text of the label required in 1) above to be black on a white background or white 
on a black background, in a manner that contrasts, by typography, layout, or color, with all 

other printed material on the package. Prohibits the text from being crowded with artwork or 
other labeling, and to be set off on a box by use of hairlines. 

 

4) Requires unpackaged, bulk food that requires the label in 1) above to be labeled on the shelf 
or bin where the food is displayed for retail sale. 

 
5) Requires a chain restaurant that is considered a “covered establishment” under federal menu 

labeling requirements and that is selling foods with synthetic dyes to indicate with symbols 
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or an icon and a Safety Warning on the menus and menu boards which items contain 
synthetic dyes and to place the language required in 1) above on their menus and menu 

boards. Requires the language to appear on the same page or board as the menu item 
containing synthetic dyes and to be of the same size and font as the menu item text. Permits 
implementing regulations to further develop these labeling requirements to be developed by 

CDPH. 
 

6) Exempts alcoholic beverages and medical food, as defined, from the provisions of this bill. 
 

7) Requires a food that violates the labeling requirements above to be subject to seizure 

provisions of existing law. 
 

8) Subjects a retailer or manufacturer that violates the labeling requirements of this bill to 
penalties established in existing law. 

  

9) Requires, if any provision of this bill is held to be invalid, the remainder of the provisions to 
not be affected and to continue to be enforced to the fullest extent possible. 

 
FISCAL EFFECT:  This bill has not been analyzed by a fiscal committee. 
 

COMMENTS: 

1) Author’s statement.  According to the author, this bill will improve public health for children 

and families and enhance consumer product knowledge about ingredients in food and 
beverage products by requiring warning labels about the dangers of synthetic dyes used to 
artificially color food and beverages. Research has found that health warning labels on 

products improve parents’ greater understanding of health harms associated with 
consumption of these beverages and food.  

 

2) Federal regulation of food dyes. Color additives, defined in federal regulations as any dye, 
pigment, or other substances that imparts color to a food, drug, cosmetic or to the human 

body, are required to be approved by the federal Food and Drug Administration (FDA) 
before they may be used in products marketed in the United States. According to the FDA, a 

color additive is not to be listed unless data establish that the proposed use of the color 
additive is safe, and an additive is only “safe” if there is “convincing evidence that 
establishes with reasonable certainty that no harm will result from the intended use of the 

color additive.” There are currently seven “food, drug, and cosmetic” (FD&C) color 
additives that have been certified for general use in foods: FD&C Blue No. 1, FD&C Blue 

No. 2, FD&C Green No. 3, FD&C Red No. 3, FD&C Red No. 40, FD&C Yellow No. 5, and 
FD&C Yellow No. 6. In addition, Citrus Red No. 2 is only approved to color the rind of 
oranges that are not used for processing. Food labels are required to include the name of any 

color additive that is used in that food product. 
 

3) History of the food dye controversy. According to a 2012 article in the journal 
Neurotherapeutics, entitled “Artificial Food Colors and Attention-Deficit/Hyperactivity 
Symptoms: Conclusions to Dye For,” the initial specific hypothesis that food allergies or 

hypersensitivities lead to behavior and learning problems was presented by Dr. Benjamin 
Feingold in 1973. At the time, Dr. Feingold was Chief Emeritus for the Department of 

Allergy at Kaiser Permanente. Dr. Feingold believed that patients were often sensitive to 
foods containing natural salicylates, artificial food colorings, and flavors, and he devised a 
diet free of these substances, which came to be known as the “Kaiser Permanente diet.” This 
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hypothesis was controversial and generally criticized in the medical field. After several 
studies, the National Institutes of Health held a conference on defined diets and hyperactivity 

in 1982 and concluded that, while a controlled diet may have benefits in the treatment of 
childhood hyperactivity, further studies were needed. In 1983, a meta-analysis of 23 studies 
concluded that the overall effect of defined diets on hyperactivity was too small to be 

important and did not support the Kaiser Permanente diet as a treatment for hyperactivity. 
 

In 2007, food dyes again came under scrutiny following publication of a study conducted by 
the University of Southampton, commission by the United Kingdom Food Standards Agency 
(FSA), and published in The Lancet. The Southampton study evaluated whether six color 

additives, as well as the preservative sodium benzoate, when consumed in a beverage, cause 
hyperactivity in children. Of the six color additives in this study, only three are approved for 

use in the United States by the FDA: FD&C Red No. 40, FD&C Yellow No. 5, and FD&C 
Yellow No. 6. The Southampton study found an effect on hyperactivity in preschool age 
children, and a smaller effect on 8-9 year-olds in the higher-dosage portion of the study. 

Whether or not the child was previously associated with hyperactivity made no difference in 
the result. Following this study, the United Kingdom’s Committee on Toxicity concluded 

that the study provides supporting evidence of a possible link between the test mixtures and 
hyperactivity in children, but that because of study limitations, results could not be 
extrapolated to the general population, and further testing was recommended. The European 

Food Safety Authority (EFSA) also assessed the Southampton study, concluding that it 
provided only limited evidence of a small effect on the activity and attention of some 

children. The EFSA also noted that because mixtures were tested, rather than individual 
ingredients, the observed effects could not be attributed to any individual additive. In 2009, 
the EFSA re-evaluated the safety of the six color additives used in the Southampton study, 

and concluded that the available scientific evidence does not substantiate a link between the 
color additives and behavioral effects. However, based on the Southampton study, the United 

Kingdom began requesting manufacturers to avoid these additives in favor of natural food 
colors. In 2010, the European Union began requiring warning labels on foods that contain 
any of the color additives tested in the Southampton study. Because of this law, many food 

manufacturers stopped adding dye to foods marketed in the European Union, so the warning 
appears on only a few products 

 
4) Petition by the Center for Science in the Public Interest. In 2008, the Center for Science in 

the Public Interest (CSPI), which is a co-sponsor of this bill, petitioned the FDA to ban eight 

of the nine certified color additives approved for use in foods (the petition excluded Citrus 
Red No. 2, as it is only used on the rinds of oranges not used for processing, so is not 

ingested by consumers). CSPI contended that these color additives cause hyperactivity and 
behavior problems in some children, and referenced a number of studies, including the 
Southampton study and a 2004 meta-analysis of 21 double-blind studies on artificial colors 

and children’s behavior. CSPI also requested that until it makes a final decision on CSPI’s 
request to ban the additives, that the FDA require warning labels on foods containing these 

color additives stating that they cause hyperactivity and behavioral problems in some 
children. In response to this petition, the FDA’s Center for Food Safety and Applied 
Nutrition convened its Food Advisory Committee (FDA Committee) in 2011 to consider the 

subject of children’s consumption of food dyes and its possible association with 
hyperactivity. The FDA Committee conducted a review of the literature, including the studies 

cited by CSPI. Based on this review, the FDA Committee concluded that a causal 
relationship between exposure to color additives and hyperactivity in the general population 
had not been established. However, the FDA Committee stated that for certain susceptible 
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children with Attention Deficit/Hyperactivity Disorder and other problem behaviors, the data 
suggests that their condition may be exacerbated by exposure to a number of substances in 

food, including, but not limited to, synthetic color additives. According to the FDA 
Committee, findings from relevant clinical trials indicate that the effects on their behavior 
appear to be due to a unique intolerance to these substances and not to any inherent 

neurotoxic properties. The FDA Committee recommended additional safety studies be 
conducted, and voted against additional labeling requirements for foods containing color 

additives. 
 

5) OEHHA risk assessment. In the 2018-2019 Budget Act, funds were appropriated to OEHHA 

to review the scientific literature and conduct a risk assessment on the potential impacts of 
synthetic food dyes on children. This assessment, Potential Neurobehavioral Effects of 

Synthetic Dyes in Children, was just published earlier this month. In reviewing the 
epidemiological research, OEHHA identified 27 clinical trials that met the criteria for 
inclusion, all but three of which were published in 1994 or earlier. Overall, OEHHA found a 

wide disparity in the results in the studies it identified, although the majority of studies 
reported at least some evidence of an association. Associations were more likely to be 

reported based on parent reports than teacher reports. OEHHA stated that although the 
findings in the studies it reviewed were not entirely consistent from one study to the next, the 
current human epidemiologic evidence “supports a relationship between food dye exposure 

and adverse behavioral outcomes in some children, both with and without pre-existing 
behavioral disorders. After looking at animal toxicology studies, OEHHA stated that animal 

evidence is suggestive of effects of synthetic food dyes on behavior, although the effects are 
transient or short-term in nature. OEHHA stated that mechanistic studies provide evidence 
for potential roles of oxidative stress, and interaction with many neuronal targets such as 

neurotransmitter systems including receptors and key enzymes, and systems that exert 
influence on the brain. In terms of which individual food dyes are responsible for adverse 

impacts on neurobehavior in children, most human studies involved administering multiple 
dyes at the same time so no single offending agent could be identified. Yellow No. 5 was 
shown to affect children in several studies in which it was administered as the single dye. 

More evidence is currently available from animal studies for Red No. 3, Red No. 40, and 
Yellow No. 5 relative to other dyes reviewed. OEHHA identified gaps in research that, if 

filled, will help in the understanding of the mechanistic underpinnings of response to the 
synthetic dyes. More research is needed on the pharmacokinetics (the absorption, 
distribution, metabolism, and excretion) of ingested dyes, which is currently very limited. 

OEHHA concludes that the evidence to date indicates an association between exposure to 
food dyes and behavioral impacts in some children, which cannot be explained by bias or 

confounding. OEHHA states that there is some, albeit limited, evidence of mechanistic 
possibilities by which food dyes may exert neurobehavioral effects on children, and 
therefore, new research, while encouraged, should not be the reason to delay appropriate 

actions to reduce exposure. Finally, OEHHA states that comparison of recent animal studies 
and the single-dye human studies on neurotoxicological outcomes with the older studies that 

serve as the basis for FDA’s Acceptable Daily Intakes may not provide adequate protection 
from neurobehavioral impacts in children. 

 

6) Prior legislation. SB 504 (Wieckowski of 2017), as introduced, was substantially similar to 
this bill. Prior to the hearing in Senate Health Committee, it was amended to require the 

OEHHA to review existing scientific literature on the risks, if any, to children who consume 
synthetic food dyes, and to issue a report by July 1, 2019, on whether synthetic dyes 
adversely affect some children’s behavior, and if so, what risk management options are 
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available to the Legislature. SB 504 was held on the Senate Appropriations Committee 
suspense file, but funding for OEHHA to complete this assessment was included in the 2018-

2019 Budget Act. 
 

SB 347 (Monning of 2019) would have established the Sugar-Sweetened Beverages Health 

Warning Act, to be administered by CDPH, and required a safety warning on all sealed 
sugar-sweetened beverage containers, as specified. Would have required the warning label to 

be posted in a place that is easily visible at the point-of-purchase of an establishment where a 
beverage container is not filled by the consumer. SB 347 was not heard in Assembly Health 
Committee. 

 
SB 300 (Monning of 2017), SB 203 (Monning, of 2015), and SB 1000 (Monning of 2014) 

were all substantially similar to SB 347 in related legislation. SB 300 was not heard in Senate 
Health Committee, SB 203 failed passage in the Senate Health Committee, and SB 1000 
failed passage in the Assembly Health Committee. 

 
SB 1381 (Evans of 2014), would have enacted “The California Right to Know Genetically 

Engineered Food Act” to require the labeling of all genetically engineered foods sold within 
California. SB 1381 failed passage on the Senate Floor. 

 

7) Support.  This bill is cosponsored by CSPI, the Children’s Advocacy Institute, and the 
Environmental Working Group. The sponsors state that the report released last week by 

OEHHA provides the scientific basis for this bill, which found that consumption of synthetic 
food dyes can result in hyperactivity and other neurobehavioral problems in some children. 
Sponsors argue that such a comprehensive and rigorous assessment of the neurobehavioral 

effects of synthetic food dyes has never been undertaken before, and that the OEHHA 
assessment used a state-of-the-art approach, integrating evidence from 27 clinical trials in 

humans—the most powerful type of scientific evidence—as well as studies in laboratory 
animals, and other types of studies that shed light on how synthetic food dyes exert effects on 
the body (including studies on cells and neurotransmitters). The report concluded that FDA’s 

“safe” levels, or Acceptable Daily Intakes, are not adequate to protect children.  According to 
the report, these levels are based on decades-old studies incapable of detecting the types of 

behavioral effects measured in later studies. Sponsors state that the conclusions of the 
OEHHA assessment are consistent with past independent scientific reviews of the evidence 
on synthetic dyes and adverse behavioral effects in children, 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, as well as several others. Sponsors state that 

food companies routinely add synthetic dyes to foods and drinks, especially those heavily 
marketed to children, who consume more per pound of body weight than adults. But they 
don’t have to, as the experience in Europe demonstrates, and with consumer pressure, some 

conscientious restaurants, retailers, and manufacturers in the U.S. have taken steps to ensure 
their food and drink offerings are free from synthetic dyes. These synthetic ingredients lack 

nutritional value and are frequently used as cheap replacements for healthful ingredients. 
Most consumers—including those disproportionately impacted by synthetic food dyes—have 
no idea that synthetic food dyes can impact neurobehavior. That is why this bill is so 

important.   Everyone should have the right to be informed about chemicals in the food they 
buy for their families that may affect children’s behavior. 
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8) Opposition. A coalition of organizations, including manufacturers, the California Restaurant 
Association, and the American Beverage Association, opposes this bill, stating that the FDA 

has extensive premarket approval and market surveillance programs for the use of all food 
ingredients, including synthetic food colors. Opponents state that robust reviews of the health 
impacts of synthetic colors conducted by scientific bodies including the FDA and the 

European Food Safety Authority have found these ingredients to be safe for use as food 
additives. The claims linking synthetic colors with possible attention deficit disorder / 

hyperactivity are not scientifically sound enough to warrant confusing and costly warning 
labels. Opponents state that these synthetic food colors are safe, and points to the FDA’s 
Food Advisory Committee review of the data, which concluded that a causal relationship 

between the intake of synthetic color additives and hyperactivity in children could not be 
established and that behavioral effects appear to result from intolerance to these substances, 

not from inherent neurological properties. Opponents state that color additives have an 
important role, including indicating the palatability of a product, and state that research has 
consistently shown that if foods do not have the right color, people will not eat them. 

Opponents state that the consensus regarding people with attention deficit disorder is that 
genetic factors, rather than food additives, are the primary contributors to ADHD. To single 

out nine certified synthetically derived color additives that continue to be deemed safe by key 
authoritative bodies as a focus of precautionary warning labels is neither a systematic nor a 
productive strategy to address the issue of attention deficit or hyperactivity disorder. 

According to opponents, many meta-analyses evaluated the benefit of restriction diets and 
concluded that any suggested benefit was not only limited to a subset of children with food 

sensitivities, but too weak to be of value. Although researchers have tried, none have been 
able to replicate the findings from studies cited by OEHHA where mixtures of food dyes 
were given to children.  Finally, opponents note that synthetic food colors are required to be 

listed by name on the product label, and that to the extent a consumer would like to avoid 
certain colors, they can. 

 

9) Policy comment: establishing causation, and determining a threshold for requiring a 
warning label.  In 2011, the Institute of Medicine’s Committee to Review Adverse Effects of 

Vaccines (Committee) published the results of their review of the epidemiological, clinical, 
and biological evidence regarding adverse health events associated with certain vaccines. As 

part of this report, entitled Adverse Effects of Vaccines: Evidence and Causality, the 
Committee used a general framework to assess whether there is a “causal relationship” 
between the risk factor being studied (certain vaccines in this case) and a given outcome, 

which could be helpful for the Legislature to consider with regard to the evidence of 
synthetic dyes affecting children’s behavior. Within this framework were four categories of 

causation: 
 

 Evidence convincingly supports a causal relationship; 

 Evidence favors acceptance of a causal relationship; 

 Evidence is inadequate to accept or reject a causal relationship; or 

 Evidence favors rejection of a causal relationship. 

 

To assess causality, the Committee reviewed two streams of evidence, and assigned weight-
of-evidence for both types of evidence: epidemiological evidence derived from studies of 

populations, and mechanistic evidence from biological and clinical studies in animals and 
individual humans. To arrive at a “convincingly supports” causality conclusion, the 

epidemiological evidence assessment would have to be “high”: two or more studies with 
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negligible methodological limitations that are consistent in terms of the direction of the 
effect, and taken together provide high confidence. Alternatively, a “strong” mechanistic 

evidence assessment would also allow for a “convincingly supports” conclusion: “strong” 
mechanistic evidence means one or more cases in the literature that established the risk factor 
was a contributing cause of the adverse event. 

 
To arrive at a conclusion of “favors acceptance of a causal relationship,” the Committee 

determined that this conclusion must be supported by either epidemiological evidence of 
moderate certainty of an increased risk, or by mechanistic evidence of intermediate weight. 
Epidemiological evidence of “moderate” certainty is at least one study with negligible 

methodological limitations, or a collection of studies generally consistent in terms of the 
direction of the effect. Mechanistic evidence of “intermediate” weight is at least two cases, 

taken together, that concludes the risk factor may be a contributing cause of the adverse 
event. The Committee noted that this is not the same thing as “suggestive” of a contributing 
cause, which would be categorized as low-intermediate. 

 
The question posed by this bill is two-fold: 1) What standard should the Legislature use to 

place a warning label on a food product (i.e., should a causal relationship to a negative 
outcome or disease be established convincingly, or at least favored, versus a correlation with 
a negative outcome); and, 2) does the available evidence make the case for the standard the 

Legislature believes is appropriate to adopt a warning label on synthetic dyes? The 
terminology used by OEHHA did not follow the format for determining causality described 

above. OEHHA was quite clear that it found sufficient evidence to indicate “an association 
between exposure to food dyes and behavioral impacts in some children.” However, OEHHA 
most often used terms such as “relationship to” and “association with,” and there were only 

two instances of the use of any form of the word “cause” (based on a search of cause, 
causation, causality, and causal). The lead sentence in the executive summary conclusion 

stated “The scientific literature indicates that synthetic food streams can impact 
neurobehavior in some children.” 

 

SUPPORT AND OPPOSITION: 

Support: Center for Science in the Public Interest (co-sponsor) 

Children’s Advocacy Institute, University of San Diego School of Law (co-sponsor) 
Environmental Working Group (co-sponsor) 
California Health Coalition Advocacy 

CALPIRG 
  Center for Ecoliteracy 

Center for Environmental Health 
Center for Food Safety 
Chef Ann Foundation 

Consumer Federation of California 
Healthy Babies Bright Futures 

Life Time Foundation 
LunchAssist 

  Natural Resources Defense Council 

  Public Health Institute  

Real Food for Kids 
San Francisco Bay Physicians for Social Responsibility 
Sierra Club California 

United States Healthful Food Council Inc.  
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16 Individuals 
 

Oppose: Agricultural Council of California  
 American Bakers Association 
 American Beverage Association 

 American Chemistry Council 
 California Chamber of Commerce 

 California League of Food Producers 
 California Manufacturers & Technology Association 
 California Restaurant Association 

Consumer Brands Association 
Consumer Healthcare Products Association 

Council for Responsible Nutrition 
 International Association of Color Manufacturers  

National Confectioners Association 

SNAC International 
 

-- END -- 

 
 


