
Commentary 

A Proposal to Develop Meaningful 
Labeling for Cigarettes 
SINCE the 1980s, tobacco researchers have understood that 
the advertised nicotine-yield ratings of cigarettes do not ac­
curately predict nicotine intake by individual cigarette smok­
ers.1"' Cigarette smokers obtain an average of 1 mg of nicotine 
from each cigarette they smoke, whether the nicotine yield 
is 0.1 mg or 2 mg.4'1 However, smokers with whom we have 
spoken believe that their "light" or "ultralight" cigarettes are 
providing them with substantially lower doses of nicotine and 
other constituents of tobacco smoke. These smokers seem to 
assume that nicotine-yield ratings are equivalent to the con­
tent ratings provided on food products, and they are often 
distressed to learn that nicotine-yield ratings are not indica­
tive of how much nicotine they can obtain. 

We propose a new strategy for testing and labeling ciga­
rettes that would provide consumers with improved infor­
mation about how much nicotine they will absorb by smoking 
a particular brand of cigarette. Our proposal is roughly par­
allel to the approach of the Food and Drug Administration 
(FDA) for labeling food products with respect to constituents 
such as sodium and fat." 

Problems With the Present Rating System 

A variety of terms are commonly misused in discussions of 
nicotine ratings. Most fundamentally, cigarette nicotine con­
tent is confused with cigarette nicotine yield. The nicotine 
content is the total amount of nicotine present in the tobacco 
cigarette. Nicotine yields are derived from tests using smok­
ing machines that were originally developed to provide stan­
dardized comparisons of the characteristics of tobacco smoke 
from different strains of tobacco:" Unfortunately, neither con­
tent nor yield ratings accurately predict how much nicotine 
the individual is likely to absorb from a cigarette.--4 

The present testing method entails inserting cigarettes 
into the ports of automated systems, which then draw in 
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smoke according to a set of parameters generally referred to 
as the Federal Trade Commission method:'1" According to 
this method of determining yields, one 35-mL puff of 2 sec­
onds' duration is taken every minute until a specified ciga­
rette butt length is reached; if there is a filter overwrap, 
approximately 10% of the tobacco might be left unburned. 
However, people smoke more intensively than the smoking 
machines. For example, data accumulated from 18 studies 
indicate that on average, smokers take 43-mL puffs at 34-
second intervals.4 Furthermore, when faced with a nominally 
low-yield cigarette or when faced with limited availability of 
cigarettes (owing, for example, to smoking restrictions, re­
stricted access to cigarettes, or economic constraints), people 
smoke cigarettes more intensively to consume an adequate 
level of nicotine.4-5 " 1:1 For example, smokers may take more 
frequent or deeper puffs or block the ventilation holes with 
their fingers or lips.1""14 

The discrepancy between cigarette yield ratings and how-
much nicotine people obtain from cigarettes is explained by 
the differences between the testing-machine method and how 
people actually smoke cigarettes. Cigarettes have been de­
signed to reduce machine-testing yields by diluting the main­
stream smoke via the use of porous paper and filter venti-
lation.1'' "1 Additional design features include placing less to­
bacco in each cigarette by using expanded tobacco and/or 
smaller diameters of cigarettes, shortening the cigarette 
length, increasing the burn rate of the paper, and increasing 
the length of the filter overwrap so that the machine is able 
to take fewer puffs before the cigarette is burned to its 
specified length. 1 5 However, regardless of their machine-
yield rating, all marketed tobacco cigarettes contain approxi­
mately 6 to 11 mg of nicotine and enable cigarette smokers 
to readily extract sufficient levels to produce and sustain 
dependence.415"'' 

Proposed New Rating and Labeling System 

We propose a new system of rating and labeling cigarettes. 
The food-labeling regulations implemented by the FDA in 
19947 could provide a model for this reformation. Our strategy 
is summarized in Table 1. An additional strategy that could 
be used to assist consumers in making informed decisions 
would be to fully disclose the tobacco smoke constituents of 
potential health significance, analogous to harmful constitu-
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Table 1.—Strategies to Provide Meaningful Cigarette Labeling 

• Use biologically meaningful categories that have plausible significance with 
respect to total daily nicotine intake and level of addiction. 

» Develop machine-testing parameters based on data relevant to how people 
smoke and base yield ratings on maximal yields. 

• Verify yield ratings with bioavailability testing of cigarette smokers to determine 
if humans can readily extract more nicotine than predicted by the machine 
tests. 

• Limit the nicotine content of cigarettes in each category to limit maximal 
nicotine extraction and provide actual content values in the cigarette labeling. 

• Link nicotine-rating categories to other factors of toxicological importance, eg, a 
low nicotine rating would only be permitted if there was also low tar and carbon 
monoxide delivery. 

• Ban the use of terms such as "light" and "ultralight." 

ent disclosure for foods.7 

Our proposal involves categorizing cigarettes based on the 
amount of nicotine delivered (Table 2). These ratings would 
be included as part of a new label for cigarettes (Table 3). 
Developing meaningful'categories for cigarettes is somewhat 
more complicated than for foods because a cigarette is a 
complex drug-delivery system/'17 but the principle is the 
same. We propose broad categories that should both serve 
consumer interests1-" and have plausible biological signifi­
cance. The categories are based on nicotine delivery for two 
reasons. First, nicotine intake by smokers can be accurately 
measured. Second, nicotine delivery from cigarettes can be 
controlled to a maximum limit by controlling the nicotine 
content of the tobacco. It should be noted, however, that tar 
and other combustion products of cigarette smoke are be­
lieved to be the primary cause of human disease rather than 
nicotine per se. Unfortunately, it is more difficult to quan-
titate human tar exposure or to predict tar delivery based on 
the composition of the cigarette. 

Accurate categorization of cigarettes based on their nico­
tine delivery would also be useful if cigarette manufacturers 
are ever required to gradually eliminate nicotine from their 
cigarettes. Cigarettes meeting our criteria of very low nico­
tine or no nicotine are unlikely to be generally addicting.1J 

We suggest that cigarette descriptors such as "ultralight" 
and "light" not be allowed. In terms of the food-labeling model 
introduced earlier, the FDA has limited use of these desig­
nations for foods where there is an adequate level of con­
sensus as to t he general meaning of the terms and a consensus 
that products so designated might actually represent gen­
erally healthier choices for consumers than the standard prod­
ucts.' A similar level of consensus would need to be developed 
with respect to cigarettes. This may not be possible because 
terms such as "light" provide connotations that may be in­
terpreted as "beneficial." when, in fact, even exposure to the 
smoke of a few cigarettes per day has well-documented ad­
verse health effects.111 

In the reform of food labeling by the FDA, one of the basic-
issues addressed was to insist that estimates of intake be 
based on meaningful serving sizes and the number of typical 
servings taken per day.7 To this end, machines used to pro­
vide estimates of nicotine yield .should be programmed with 
puffing parameters that are representative of the behavior of 
cigarette smokers. We believe that the actual nicotine con­
tent of cigarettes should be included on the label, just as fat 
content is for food, but such information should not constitute 
the basis of nicotine-yield categorization. Nicotine content, 
while providing information on the maximal possible yield, is 
not reliably predictive of yield when cigarettes are smoked.-

Smoking-machine tests should be modified to include the 

Table 2.—Proposed New Nicotine-Delivery Categories for Cigarette Labeling, 

Based on Revised Machine-Testing Procedures and Validated by Bioavailabil­

ity Testing 

Cigarette Label 
Maximum Nicotine 

Yield, mg 

Nicotine free 
Very low nicotine 
Low nicotine 
Regular 

0.01 
0.17 
1.0 

>1 0 

Table 3.—Content of the New Cigarette Label 

Warning statement 
Nicotine-yield category 
Nicotine, tar, and carbon monoxide yields (average and maximal) 
Nicotine content 
Harmful additives 
Information about factors affecting nicotine delivery 

testing of each cigarette under an average smoking condition 
as well as a heavy smoking condition; in this way, consumers 
could be informed of the usual and maximal yields of a par­
ticular cigarette. The average smoking condition would be a 
closer approximation to typical smoking than the model cur­
rently used. The machines would be programmed to continue 
puffing until all the consumable tobacco is smoked in filtered 
cigarettes and until the smallest plausible smokable butt 
length is reached in nonfiltered cigarettes (eg, 10 mm). 

For cigarettes in which ventilation holes are incorporated, 
if it is possible for vents to be blocked with the smoker's lips 
or fingers, then the vents would be occluded in the heavy-
smoking condition. Ventilation would be incorporated in the 
test condition only if the ventilation holes were (1) clearly 
visible, (2) far enough out (perhaps 15 mm) on the filter to 
discourage easy blocking by the smoker's lips, and (3) de­
scribed on the package label with a warning to the smoker 
that blocking the holes would defeat the intent of the product 
and result in higher levels of exposure to nicotine and other 
tobacco smoke toxins. Labeling should similarly disclose the 
sources of nicotine yield variation (eg, puff size and number) 
and advise how individuals might minimize their intake of 
nicotine per cigarette. 

Cigarettes are, in essence, sophisticated drug-delivery sys-
tems/-7-1"-17 and therefore nicotine bioavailability should be 
evaluated to verify that human absorption does not exceed 
levels predicted by the new delivery ratings. Bioavailability 
testing of smoked drugs is more complex than with conven­
tional drug-delivery systems. The bioavailability of smoked 
dings can be affected by parameters both within and outside 
the control of the user.14 "' However, when factors are known 
to affect the bioavailability of a drug in a medication, such 
factors are often noted in labeling and similarly should be 
noted on cigarette package labels. Bioavailability could be 
estimated by measuring levels of nicotine, or its metabolite 
cotinine, in the blood, urine, or saliva of cigarette smokers.4 

Such testing would be important to determine whether al­
terations in cigarette design affect bioavailability in ways 
that could affect the categorization of the cigarette. 

Although our proposal focuses on nicotine delivery, the 
model could be applied to other smoke constituents such as 
tar and carbon monoxide. A precedent for this exists in the 
reformation of food labeling by the FDA, in which special 
categories are permitted based primarily on the level of one 
constituent when another constituent also remains within 
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certain boundaries. Thus, a product high in fat cannot be 
labeled "cholesterol free," regardless of its cholesterol level.' 
Similarly, we recommend that a cigarette be accorded one of 
the reduced-nicotine labels only if its tar and carbon mon­
oxide yields are below certain levels. For example, the des­
ignation of a cigarette as low nicotine might require that the 
maximum bioavailability be less than 1 mg of nicotine. 5 mg 
of tar, and 5 mg of carbon monoxide. Of course, t he tar cont ent 
ami carbon monoxide content of cigarettes are not meaningful 
concepts, because these substances are products of tobacco 
combustion. However, the ratio of tar or carbon monoxide 
yield to nicotine yield can be controlled by the design of 
cigarettes"11' -" and may also be useful to include on the label 
as information to consumers w ho wish to minimize their ex­
posure to tar and carbon monoxide. 

An implication of the present proposal is that few, if any, 
currently marketed tobacco cigarettes would meet the cri­
teria for a designation other than "regular." To achieve a 
rating such as "low nicotine," the cigarette would need to be 
lower in nicotine content, and other design changes involving 
the use of filters and ventilation holes might be necessitated. 
It is possible that the proposed rating system would encour­
age the development of cigarettes useful in helping smokers 
to lessen their intake of nicotine and other constituents. 

Health Benefits 

The enhanced labeling system should inform smokers that 
smoking cigarettes with reduced nicotine yield may facilitate 
their efforts to quit smoking but may provide little if any 
genera! health benefit compared with regular cigarettes. Ul­
timately, and of greater public health importance, the pro­
posed labeling changes could lessen the prevalence of tobacco 
smoking. This could come about in several ways. Many con­
sumers are already highly motivated to smoke cigarettes 
with lower nicotine yield for their presumed health benefits-1; 
cigarettes currently labeled "lower yield" (less than 16 mg of 
tar) account for approximately 60% of the market.1-- If such 
misleading labeling is prohibited and replaced with an accu­
rate depiction of nicotine yield, health-conscious smokers may­
be more motivated to attempt to quit. In addition, if manu­
facturers were to develop and market cigarettes reflecting a 
broad range of nicotine yields, these products might facilitate 
the efforts of motivated smokers to effect a gradual nicotine-

weaning process. The major goal of improved labeling, how­
ever, would be to provide the basic information that can now 
be obtained with most other consumable products, including 
alcoholic beverages. 

Jack E. Henningfield, PhD 
Lynn T. Kozlowski, PhD 
Neal L. Benowilz, MD 
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