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Abstract

Tobacco warning labels effectively educate consumers about the harms of tobacco and reduce 

smoking behavior. Lessons from tobacco warning labels can be applied to developing and 

implementing warning labels for sugar-sweetened beverages (SSBs). Large pictorial rotating 

warnings are particularly effective. Dental professionals can be an important voice in countering 

the industry’s efforts to create controversy around the effects of SSBs and in advocating for 

effective warning labels based on the evidence from the tobacco warning labels.

Sugar, rum and tobacco are commodities which are nowhere necessaries of life, which 

are become objects of almost universal consumption and which are therefore extremely 

proper subjects of taxation.1

The similarities between “sugar, rum and tobacco” do not end with them being unneeded yet 

ubiquitous consumer products and good candidates for taxes, as Adam Smith pointed out 

almost two and a half centuries ago. Since then, we learned that sugar, alcohol and tobacco 

are also detrimental to health. Alcohol, and particularly tobacco, have become subjects of 

additional regulations, such as restrictions on advertisements and sales and health warnings. 

More recently, the public health and medical communities have been calling for regulating 

added sugars in a similar way.2 Consumption of added sugars has been linked to the 

development of dental caries,3–5 obesity,6–8 diabetes,9 fatty liver disease10 and 

cardiovascular disease.11,12 Sugar-sweetened beverages (SSBs) are the leading source of 

added sugars in the diet.13 SSBs are beverages to which sugar or other caloric sweetener has 

been added. Examples of SSBs are soft drinks, fruit drinks, sports drinks, tea and coffee 

drinks and energy drinks.14 Sometimes sweetened milk products are included in the SSB 

category as well, but with the caveat that unlike other SSBs, milk contains protein and other 

nutrients.14 SSBs typically do not comprise 100 percent fruit juice.

Consumption of SSBs is greater among African-Americans and Mexican-Americans than 

among Caucasians for both men and women and across most age groups.15–17 Consumption 

is also greater among low-income and low-education groups.18 These are the same groups 

that have higher rates of obesity, diabetes and other diseases.19–22
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Lessons learned from tobacco control are applicable to developing and promoting policies 

around added sugars. Public health advocates, including dental professionals, could use the 

tools, strategies and policies of tobacco control to reduce the negative impact of added 

sugars on population health. One such policy is warning labels on sugar-sweetened 

beverages. This article provides an overview of what we know about tobacco warning labels, 

what types of labels are particularly effective and how these lessons can be translated to SSB 

warning labels policymaking.

History of Tobacco Warning Labels

The U.S. was the first country in the world to require a health warning on cigarette packages. 

This earliest warning label appeared in 1966 on the side of cigarette packs and read, 

“Caution: Cigarette Smoking May Be Hazardous to Your Health.” U.S. labels were updated 

slightly over the years to change the copy, but remained in the same place — the side of the 

package. Although Congress authorized the U.S. Food and Drug Administration (FDA) in 

2009 to develop and implement new pictorial warning labels, the first set of warning labels 

was struck down in court and today cigarette packs still carry the same four labels first 

introduced in 1985 (FIGURE 1).

The rest of the world moved on. Driven by the motivation to make warnings more effective, 

written warnings became more specific, explicitly mentioning diseases caused by smoking, 

such as lung cancer and heart attack, as Iceland first did in 1969.23 Warnings moved from 

the side of the packs to the front and the back of the pack (first in Saudi Arabia in 1987) and 

grew larger — covering 30 percent, 50 percent, 80 percent and even 90 percent of the pack, 

as Nepal did in 2015. Pictures illustrating the health effects of smoking appeared in Iceland 

first in 1985.23 Finally, the brand colors and logos were removed from the packs and 

replaced with a drab olive color, pioneered by Australia in 2012 (FIGURE 1).

Previously secret internal tobacco industry documents chronicle the history of the tobacco 

industry’s resistance to the implementation of warning labels and reveal that tobacco 

companies made it their policy to “avoid health warnings on all tobacco products for just as 

long as we can”24 because of their potential effectiveness. These internal tobacco industry 

documents are housed in the University of California, San Francisco, Truth (formerly 

Legacy) Tobacco Industry Documents Library. This library contains more than 80 million 

documents and is available as a free online resource, industrydocuments.library.ucsf.edu/

tobacco, to researchers all over the world.

Sen. Wallace Bennett (R-Utah) put forth the first proposal for a warning label on cigarettes 

in 1957.25 It read, “Warning, prolonged use of this product may result in cancer, in lung, 

heart and circulatory ailments and in other diseases.”26 However, the legislation didn’t pass 

until eight years later, and then in a much weaker form, as described above. The first 

pictorial warning label was proposed to be on state cigarette tax stamps in South Dakota in 

1959 by Sen. Donald Stransky, who was a heavy smoker himself.27 The picture would 

feature skull and crossbones with the words “The use of this product is not recommended by 

the State of South Dakota. The use thereof may result in cancer or heart disease.”28 The bill 

passed in the South Dakota Senate by a small majority. The tobacco industry mobilized 
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tobacco distributors, agricultural and business groups and others.29 A governor of North 

Carolina, a tobacco-growing state, threatened to retaliate by labeling the farm products from 

South Dakota as coming from the soil with the “highest content in the nation of selenium, a 

well-known poison.”27 Newspapers in other tobacco-growing states, such as West Virginia, 

asked whether bread, butter and meat produced in South Dakota and linked to obesity and 

heart disease should be labeled with skull and crossbones as well.30 The bill was defeated in 

the House.31

Following South Dakota, between 1959 and 1961, Utah and New York proposed skull and 

crossbones labels, while Massachusetts and Missouri proposed textual health warnings.31 

None of these legislative proposals passed.

As the momentum of the legislative proposals demanding warnings on cigarettes and 

continued accumulation of scientific evidence linking smoking and disease made warnings 

inevitable, tobacco companies were determined to influence the content of these warnings to 

minimize their effectiveness, saying, “it has been our policy to resist any mention of specific 

diseases.”24 The first U.S. cigarette warning label, “Caution: Cigarette Smoking May Be 

Hazardous to Your Health” was originally proposed by the Federal Trade Commission 

(FTC) as, “Caution: Cigarette Smoking Is Dangerous to Health. It May Cause Death From 

Cancer and Other Diseases.”32 The tobacco industry succeeded not only in curtailing the 

wording of this health warning but also in postponing its implementation date and in 

prohibiting (preempting) any local or state governments from passing any laws related to 

warnings on cigarette packaging or advertising.33 The passage of this law (Federal Cigarette 

Labeling and Advertising Act of 1965) was called by The Atlantic, “The Quiet Victory of 

the Cigarette Lobby: How It Found the Best Filter Yet — Congress.”34

Tobacco companies also worked to “always to have warning clauses attributed to an 

appropriate government authority.”24 This allowed tobacco companies to continue to dispute 

the claims about the harmful effects of tobacco. Because the government was the source of 

the warnings, the tobacco companies could disassociate themselves from these warnings and 

continue to argue that tobacco was not that harmful and continue to confuse smokers, 

despite conclusive scientific evidence.24

The warning created by this act and later weak warnings were successfully used by the 

tobacco companies to seek immunity from litigation in state and federal jurisdictions35,36 

and then in the Supreme Court.37 They argued that the federally mandated warning label 

was sufficient for consumers to be fully informed about the risks of smoking.

Most recently, tobacco companies sued the FDA when it required nine new pictorial warning 

labels to cover 50 percent of the front and back of cigarette packs and 20 percent of 

advertisements.38 The tobacco companies claimed that these labels unjustifiably and 

inappropriately violated their First Amendment rights by compelling them to disseminate 

anti-tobacco messages for the government. Two different challenges were brought up and 

the courts used somewhat different standards for constitutional review resulting in different 

outcomes, but ultimately, the divided United States Court of Appeals for the District of 

Columbia Circuit ruled the proposed pictorial warning labels as written to be in violation of 
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the tobacco companies’ constitutional right to freedom of speech.39 A detailed discussion of 

the different levels of scrutiny and the court’s decision making is available elsewhere.40,41 In 

brief, the court ruled that the government did not provide sufficient evidence that the 

proposed warning labels would lower smoking rates. The FDA chose not to appeal to the 

Supreme Court; instead, it revoked its pictorial warning regulation but promised to continue 

research and develop new warning labels.42 As of June 2016, the FDA had not announced 

any further regulatory developments regarding pictorial warning labels on cigarettes.

While tobacco companies oppose warning labels, consumers actually support them. A 

national survey in Brazil showed that 76 percent approved of pictorial warning labels, 

including 73 percent of smokers.43 In the U.S., the majority of residents supported the 

introduction of pictorial warning labels between 2007 and 2012, although after the specific 

labels were introduced by the FDA in 2011 the support among current smokers (those who 

reported smoking cigarettes in past 30 days) declined from 62 percent in 2011 to 40 percent 

in 2012.44 People consider warning labels effective in dissuading themselves or other 

smokers from smoking and pictorial warning labels were perceived as more effective than 

text.45

Research on Tobacco Warning Labels

After the implementation of the first warning labels in 1966, the FTC’s 1981 report 

concluded that the original warning labels were not novel, overexposed and too abstract to 

remember and be personally relevant.46 Warning labels, like advertisements, wear out over 

time.47 Written warning labels wear out faster than graphic ones.48,49 In response, Congress 

passed a law mandating four rotating warnings. Studies on them began appearing in the late 

1980s, demonstrating that several years after the implementation, those written labels on 

cigarette packs were also not noticed and not remembered by smokers and adolescents.50–53 

Since then, the diffusion and evolution of tobacco warning labels have been propelled by 

observational and experimental studies showing the effectiveness of large graphic warning 

labels in informing consumers about the health harms of smoking and reducing their 

smoking behavior.45,54

Warning labels are noticed, read and remembered

Both smokers and nonsmokers notice warning labels on cigarettes and recall their content.54 

For example, in an Australian study, among the new written warning labels, the most 

frequently recalled were “Smoking kills” and “Smoking in pregnancy harms your baby.”55 

A meta-analysis of experimental studies showed that pictorial warning labels attract 

attention and keep it longer than written warning labels, but that the differences in recalling 

the content of the warning labels were not significant between written and pictorial labels.45 

Another study showed that graphic warning labels on tobacco advertisements, compared to 

small copy-only warnings capture attention quicker and hold it longer, resulting in better 

recall of the warning’s message.56
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Warning labels increase knowledge of the risks of smoking

Noticing warning labels is related to a greater knowledge of health risks of smoking.57 In 

countries where a specific disease (such as stroke) was mentioned on health warnings, more 

people had the knowledge that smoking causes this particular disease than in countries 

without health warnings concerning this disease.57,58 After new written warning labels were 

introduced in Australia, smokers increased their knowledge of the harmful constituents of 

smoke.55

Warning labels make smokers think about quitting

In countries with pictorial or large (50 percent of the pack) written warning labels, more 

smokers report that labels led them to think about stopping smoking.59 For example, 57 

percent of Australian smokers said that warning labels motivated them to think about 

quitting smoking.60

Warning labels make smokers quit smoking and prevent nonsmokers from starting to 
smoke

Evidence from countries after the introduction or changes in warning labels indicate that 

these changes are related to reduced numbers of cigarettes smoked and fewer smokers.54 A 

recent systematic review found that implementation of strengthened warnings (i.e., a switch 

from copy-only to graphic warning) was associated with increased quit attempts and short-

term smoking cessation and decreased smoking prevalence in those countries.61 However, in 

observational population-level studies it is difficult to determine unique causal effects of 

warning labels when they are implemented along with other policies, such as smoke-free 

laws. Nonetheless, a quasi-experimental study parsing out the effects of other policies 

estimated that implementation of graphic warning labels in Canada reduced smoking rates 

by 2.87 to 4.68 percentage points.62 In addition, a recent randomized clinical trial 

demonstrated that smokers whose packs had large graphic warning labels were more likely 

to attempt to quit smoking during the four-week clinical trial than smokers with copy-only 

warnings (40 percent versus 34 percent, or 1.29).63

History of Warning Labels on Sugar-Sweetened Beverages

As of April 2016, no health warnings on SSBs have been implemented. However, there is 

support for this measure. In California, 78 percent of registered voters support requiring text 

warning labels on soda or other sugary drinks.64 There have been some attempts to pass laws 

requiring warning labels on SSBs. In February 2012, a bill was introduced in California that 

would require SSBs to carry a warning: “STATE OF CALIFORNIA SAFETY WARNING: 

Drinking beverages with added sugar(s) contributes to obesity, diabetes and tooth decay”65 

(FIGURE 2).

However, this bill was held in committee and did not advance. Another attempt to implement 

this warning label was undertaken in 2015, but likewise did not pass the committee.66 The 

beverage industry opposed these bills and lobbied the legislators to make sure they did not 

advance.67,68 The California Dental Association lent its support to both bills.69,70 Similar 
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bills have been proposed in New York state,71 Hawaii, Vermont and Washington,72 but as of 

July 2016 these bills had not yet been passed into laws.

San Francisco passed a law in 2015 requiring advertisements for SSBs displayed on 

billboards, buses, transit shelters, posters and stadiums within the city to carry a warning: 

“WARNING: Drinking beverages with added sugar(s) contributes to obesity, diabetes and 

tooth decay. This is a message from the City and County of San Francisco.”73 Baltimore 

City Council has been considering requiring warning signs in businesses that sell sugar-

sweetened beverages.74

Just as tobacco companies resisted warning labels on cigarettes, the food and beverage 

industry is fighting the implementation of warning labels on SSBs. Newly discovered sugar 

industry documents reveal that the cane and beet sugar industries have actually been 

working to resist regulation of sugars, including warning labels, since the 1970s.75,76 Their 

main tactic was to influence research agenda of the national agencies (such as the National 

Caries Program) and produce their own research that would point at causes other than sugar 

for health issues such as dental caries.77 More recently, the American Beverage Association 

argued that warning labels on SSBs are misleading, that SSBs are not uniquely harmful to 

health and that singling them out is unfair and will not improve public health.78 They claim 

that the solution to the obesity and diabetes crises lies not in demonizing the SSBs but in 

educating people on balancing calories consumed and calories spent through exercise.79 

During the hearing on the warning labels ordinance in San Francisco, the American 

Beverage Association brought in a dietician from Washington, D.C.,80 to repeat this 

argument.81 After the San Francisco Board of Supervisors unanimously passed the 

ordinance requiring warning labels on advertisements for SSBs, the American Beverage 

Association, the California Retailers Association and the California State Outdoor 

Advertising Association sued the city of San Francisco.82 Their motion for preliminary 

injunction that would have prevented the ordinance from taking effect was denied by the 

U.S. district judge on May 17, 2016. Expert testimony countering industry claims, including 

the evidence linking SSBs to health effects (such as dental caries) as well as evidence of the 

effectiveness of tobacco warning labels, played an important role in the judge’s decision.83 

On June 8, 2016, however, the same judge granted a shorter-term injunction that would 

prevent the ordinance from going into effect until his previous ruling is reviewed in the U.S. 

Circuit Court of Appeals.84

Research on SSB Warning Labels

Some research is emerging evaluating reactions to and short-term effects of textual warnings 

on SSBs. A study evaluated the effects of different versions of a California warning label 

(“SAFETY WARNING: Drinking beverages with added sugar(s) contributes to obesity, 

diabetes and tooth decay”) on parents of 6- to 11-year-old children in an online 

experiment.85 Labels differed in that one used “weight gain” instead of “obesity,” another 

added “preventable diseases” in front of the disease names and another added “type 2 

diabetes” to the list of diseases. Parents who saw any of these labels (compared to parents 

who saw a beverage with no label or with the American Beverage Association’s “Clear on 

Calories” label that depicted the number of calories) believed that SSBs were less healthy 
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for their child and were significantly less likely to select an SSB for their child from an 

online vending machine. The variations in the wording of the warning label (e.g., “weight 

gain” versus “obesity”) did not have a significant effect on the parents’ perceptions or 

hypothetical purchasing behavior.

What Should Warning Labels on Soda Look Like?

Lessons from tobacco warning labels can be applied to SSBs to make these labels more 

effective. The World Health Organization (WHO) Framework Convention on Tobacco 

Control (FCTC)86 provides specific guidance. Adopted in 2003, the FCTC was the world’s 

first global public health treaty, and it was signed by 168 countries (the U.S. was not one of 

them). Article 11 of the FCTC could be used to guide the design of the SSB warning labels 

according to the recommendations for tobacco warning labels that were developed based on 

empirical evidence. For example, a warning label should cover no less than 30 percent 

(preferably 50 percent) of the primary display area of a package. Warning labels should be 

rotated frequently to keep them novel. They should appear on the package and on 

advertisements. Ideally, a picture should accompany the written warning to make the 

message more salient and to communicate the message for those with low literacy. All of the 

currently proposed warning labels for SSBs fall short of the FCTC recommendations.

Two examples of SSB warning labels are presented in FIGURE 3. The soda can on the left 

features a warning label similar to the current U.S. alcohol and tobacco warning labels. The 

label is positioned vertically, while the main product copy is horizontal. The use of all 

capital letters and a text color that blends in with the background may also make this label 

less effective.87

In contrast, the soda can on the right has a prominent pictorial warning label that could be 

more effective. The image covers 50 percent of the front surface, which makes it easier to 

see and attract attention.45,86 The copy and the picture focus on one specific disease (tooth 

decay), but this would be part of the set of rotating pictorial warnings with other labels 

focusing on obesity and diabetes. Tobacco companies extensively researched visual elements 

for cigarette packs to make them more eye-catching.87,88 They found that a white 

background, high-color saturation and high contrast made the design elements stand out. 

Yellow was the most noticeable and memorable color, but consumers did not perceive it as 

pleasant, associating it with stress and anxiety. Based on the findings from tobacco industry 

research, to increase visible prominence of labels, black copy on a yellow background could 

be used. The warning does not contain attribution to the government source. Attribution to a 

government authority allows the industry to continue to dispute the science about the harms 

of the products.

Knowing the history of the resistance of tobacco companies to warning labels and the 

incipient resistance from the beverage and sugar industries, putting warning labels on sugar-

sweetened beverages will not be an easy public health task. It would be helpful for advocates 

to review the arguments the tobacco industry used to avoid, delay and curtail warning 

labels,24 as well as other strategies of tobacco companies35 and other industries.2 There are 

useful summaries available for the arguments that are commonly used by the tobacco 
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industry to combat warning labels and the ways to counter them.89 Similar resources are 

now available for advocates promoting regulation and labeling for SSBs.90 For example, the 

“slippery slope” argument might have contributed to the defeat of the early warning labels in 

the U.S. In Australia, when the ominous predictions of tobacco companies failed to 

materialize, this argument seemed to have lost its appeal.24 Tobacco control advocates 

should point out the fallacy in this argument that there is no evidence that putting warning 

labels on one product automatically leads to labeling other undesirable products.

When proposing warning labels for SSBs, whether textual or graphic, localities should work 

with legal counsel in order to pass judicial review. Among other things, advocates of 

warning labels on SSBs might need to demonstrate that the current advertising for SSBs is 

deceptive and needs to be corrected, propose labels that are based on facts and are not 

unjustifiably burdensome or too broad and convince the court that warning labels would 

advance a government’s substantial goal (such as reduce the rates of obesity, diabetes and 

other diseases or inform consumers about the harmful effects of SSBs).

When choosing whether to pursue warnings on products, advertisements or other locations 

(such as point of sale), advocates should consider several issues. It might be easier 

politically to require warning labels on advertisements because making separate packages 

for different localities or states might be seen as too burdensome to the manufacturers or 

distributors. Legally, they should consider if their proposed warning labels might be 

preempted by the federal Nutrition Labeling and Education Act (NLEA), which gives the 

FDA the authority to regulate food labeling.91

Conclusion

Health warnings on tobacco products have been an effective tool for educating consumers 

about the health risks of tobacco. Warning labels are just one of the tobacco control policies 

that are applicable to SSBs. Other policies include mass media campaigns, taxes and 

restrictions on marketing and sales, among others.2,92,93 Dental professionals are already 

educating their patients about this and other health issues, such as smokeless tobacco. The 

California Dental Association94 and the American Dental Association95 provide online, 

printable handouts that dental professionals can use to educate their patients about a variety 

of dental issues, including the role of sugar. But dental professionals should not only educate 

their patients. Health advocates, including dentists, should familiarize themselves with the 

history of the tobacco warning labels, the industry’s tactics to resist warning label 

regulations and the research on the effectiveness of warning labels. The industry will 

continue to challenge the science on health effects of SSBs and any efforts to put warning 

labels, including challenging the content and design of the labels. Dentists can lend support 

to policymakers to resist these challenges. Testifying in front of local city councils and 

writing or calling state representatives or writing editorials to local newspapers96 are just 

some of the ways to do this.

Future proposals for SSB warning labels should base the design, content, size and copy 

versus graphics on the evidence from tobacco research. More research on the effectiveness 
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of SSB warning labels with the stronger design (such as the one suggested in this paper) 

should be conducted to preempt further industry challenges.

Lessons from the tobacco warning labels indicate SSB warning labels would not be easy to 

implement, but by combining emerging scientific evidence with public support and outreach 

of health professionals, this policy might be able to move forward and be another important 

tool to promote making informed decisions for healthier food choices.
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FIGURE 1. 
Examples of cigarette warning labels in the U.S. (left) and Australia (right).
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FIGURE 2. 
California proposed warning labels on sugar-sweetened beverages. (Source: Public Health 

Advocates, kickthecan.info/soda-warning-labels.)
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FIGURE 3. 
Examples of potentially ineffective and effective warning labels for soda. (Source: 

flickr.com/photos/figgenhoffer/3661358131.)
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