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Foreword from
National Cancer Institute Monograph 7
The FTC Cigarette Test Method for Determining Tar, Nicotine, and
Carbon Monoxide Yields of U.S. Cigarettes
NIH Publication 96-4028, August 1996
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Foreword

In response to the emernny sciendric evidence that cigarerte smoking
posed a significant health risx o the user, in e early 1930’5 the major
cigarette manutacturers began videspread promotion of fltered cigareties
:o reassure sinokers that. regardless or whnatever unieatthv constituents

ric” brenl\':hrcugh._

were in cigarette smoke. filters were 4 “sclentd

Advertisements for Vicerov's “health guard :ijter” stated. tNT?STS
ADVISE—smoke VICEROYS—The Nicotine and Tars Trapped ov Tae Viczrov
Filter CAN NEVER STAIN YOUR TEETH!" and “Leading N.7. Dector Teils
His Patients 'v\/'hat t0 Smoke—riltered "“?'Tarette Smoke s Betrer F"-r ~ealth.
The Nicotine and Tars Trapred ... Cannot Aeach Mouth, Tareat it Lungs.”
Chestertield was ‘Best for /CL—-_mv ir nicotine, highest in auality.” while
LIM's were ‘fust Whnat the Cecter Creered.” Lor‘;ilarci Tcracze C;m:anj-:
stressed ite science-cased Kent micronite dilter (the original micoenice diter
was made of aspestos) and clalmed it removed seven fimes mere tar and
Alcotine than any other ¢igareste. walch "Sul Nentin a class =i ov itself
wihere nealth protecticn is <on er“e« TOOtcourze. we XNow Cday T1at nel

only were these clalms patenty aise, ': L the clyarette ©ompanies new '

n the 2arlv 1$30s the Tederal Trade Commission
variers of nealth claims mace lor cigarertes in their advertising
clalms abour far and aicctine. | FTC published advertising
thar, amenyg other things, oronipited claims by cizarette manufactuers
that a particular 2rand of cigaraties was low in ar and nicctune or icwer
than other brands, when it nac 1ot de2n astabiisihed bv comperent scientiic
proof that the claim was wue ind the cifference was significant. Cizarette
manufactures. qowe‘ tinued o adveriise iar numbers. In ine apsenca
of a stanaarcre fest mer 0uol<:gv this resulted in wihat s r2rerred 103
“tar derbv”—a muititude of nconsiztent. noencemoparacie ciaims hat did act
sive consumers a meaningtul spoormunity o assess the refacive car Zelivery

ﬁ)

Of competing brands The zar - derpv 2nded in 1960 when discussions v
FTC culminated in an tnausn; igresment o rerrain rom tar and aicerine
advertising.

{n 1966, however, the U.Z. Pupiic Health Service (PHS) prepared a

echnical report on “tar” and nicotine that conciuded, "The crependerance
or scientific evidence strongiv suggests that the lower the ‘tar ind 2icorne
content of cigarette smoke. :he legs harmrul would e the 2rfect.” (n rezching
this conclusion. the report noted the clear reiationsiip between Jose of
Cigarette smoke reczived bv the smoker and disease risk. Regardless ot aow
dose was calculated—byv numper of cigarertes smoked per dav. age o1
initiation, total number of vears one smoked. or Jdepth of innaiaticn,
mortality rates among smokers increased. “When smokers quit smoking,
their risk was reduced in proportion ¢ the length of time off cigarertes.
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Subsequent to the PHS statement, FTC reversed its decision banning t:
and nicotine claims in advertising and established a standardized testing
protocol for assessing tar and nicotine yields. Today that protocol is wide!:
known as the FTC test method. [n 1980 the protocol was broadened to
include measurement of the carbon monoxide yields of cigarettes as well.

The initial protocol adopted by FTC was largely based on the work of
U.S. Department of Agriculture chemist C.L. Ogg, as published in the Journ.
of the Association of Official Agricultural Chemists in 1964. It appears, howev

- -that this protocol was based on one person’s observations about how peop:

smoked.

Much the same protocol had been proposed by American Tobacco
Company researchers in 1936. Writing in the July issue of Industrial and
Engineering Chemistry, ].A. Bradford and colleagues noted, “The present

writer’s arbitrarily selected rate is a 35-cc puftf of 2-second duration taken
once a minute.”

However, cigarettes consumed at that time were vastly different from
those manufactured and marketed later. In fact, tar and nicotine levels
began to decline during the 1950’s, concurrent with the mass marketing of
filter cigarettes. Market share of filter cigarettes increased trom almost zero
in 1950 (0.6 percent of the market) to 50 percent by decade’s end. Total
cigarette sales, which had begun to decline after the first public statements
about the hazards of smoking in the early 1950’s, rebounded to new highs.

Although filter etficiency may have contributed to some of the reductic
in tar/nicotine yields in the 1950’s, the decline resuited mostly from less
tobacco being used to make filtered as opposed to untiltered cigarettes.
However, during the 1960’s and 1970’s major cigarette design changes
resulted in significantly lower machine-measured cigarette yields. The
changes included increased use of ventilated tobacco rods and filters,
use of more porous cigarette papers, and increased use of expanded and
reconstituted tobacco. Concurrent with these modifications in cigarette
design, cigarette manufacturers increasingly made use of additives in
manufacturing. Today about 600 different compounds are routinely
added to domestic cigarette brands, vet no routine testing is performed
to determine whether these compounds pose any additional health risk
to the smoker when they are burned in a cigarette.

U.S. market share of cigarettes yielding 15 mg tar or less went from
3.6 percent in 1970 to 44.8 percent by 1980. The sales-weighted average tar
and nicotine yields of all U.S. cigarettes are now approximately 12 mg tar an
0.9 mg nicotine. By comparison, sales-weighted yields in the early 1950’s
were 35 mg tar and 2.5 mg nicotine.

As consumption of low-yield cigarettes began to proliferate, the public
health community became concerned that these products were not what
they seemed. Increasingly, scientific studies documented that smokers who
switched to these low-yield products smoked them differently, thus negatiny
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the reason manv of them changed in the rirst olace—to lower their health
TISK.
The U.s. Congress also voiced its concern in 1973 when it 2nacted th
Healt h Services and Centers Act. Section 403 of that legislation directey the
U.S. Devartment ot Health and Humlr‘ Servicas (DHI—*M to conducs a “studv
or studies ot (1) the relarive health risks asscciated with smoking cigarertes
of varving levels of tar, nic-:_:-tine. and caroen monoxide: and (2) the health
risis associated with smoking cigarertes '\ntamm" any substances commoniy
added to commercially manufac-ured L.‘IJ[’E"IEb The Secretarv of the
Department of Heaith and Human Services addressed this issue as part of
the 1981 Surgecn General’s report, Tre Heaith Consequences of Jmo/\u The
Changing Clgarerte. The overall conciusicn of that reoon was clear: ere
is no sate cigarette and no sate level of consumption.” Although the re port
did aore that smoking cigarettes with lower wieids of tar nnd nicotine
reduces the risk of iung cancar to some 2xtent, the benefits are minimal
in comparizon with giving up cigarertes Mure“ tvidence reiatinyg o neart
disease, other cancears, or chrconic obstructive lung disease was not sutficient
to cermit conciusicns {0 be drawn. A3 to the accuracy of the FTC test
methed, tne report stated: “The tar anc alcotine vields cotained by present
testing metneds do not correstond -o the desages that the individual smekers
receive; in scme cases fnev mav seriousiv underestimare nese dosages.”

o

14

.
[

Zrowing Qumeers oI guesticons wers raised aboeut the accuracy of the
FTC test croteol 10 measure ar, niccdre. and tarben menoxide leveis
from icw-vieid cigarettes— me~: ons ralsed noe ust ov the pubiic niealth
community cut aise within the topnacce incustrv. Competiters complained
to FTC that 3rewn and Willlameon's : 38 Barciay orand cigarette Zid nct
test accurateiv with the FTC tect merthed. Thev Jr'med that ..ne prand was
designed with unicue air ventilaticn channels that caused it to {est lcw on
the FTC merhod. The ventilation channels. which remained ccen whnen
Barciays were smeked on the 7TC machine. were rendered increraole
when a human teing smoked the cizarettes. n April 1983 FTC announced
that its testing methcd undersiated values for constituents in Barciav
cigarettes, and as a resuit, until new esting methocs were aeve'ooeJ.
would no ionger report an orficial rating ‘or Barclav cigarettes. Later, |
took similar steps with respec: t0 other 3&'W cigarette varieties that use
a tiiter decign similar o 3arclav’s.
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Eventually FTC closed {ts cizarette testing laboratorv, in part cecause of
insutficient expertise within the 1gencv -0 carry out an increasingly compiex
and costly testing program. Since 1987, constituent levels for domestic
cigarette brands have been determined “or she manutacturers bv the Tobacd
[nstitute Testing Laboratorv with oversignt ov FTC. The Tobacco [nstitute
serves as a trade organization as well as the information and lobbving arm
of the tobacco industrv.

[n June 1964 the Chairman of the House Subcommittee on Health and
the Environment wrote the Director of the National Cancer Institute (NCI),
asking him to convene a meeting of =xperts t0 “. . . review and make
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recommendations on the accuracy and appropriateness of the Federal Trade 1.
Commission’s method for determining the relative ‘tar’ and nicotine content '
of cigarettes.” A similar request was received from the FTC Chairman asking

that NCI convene a consensus conference on the topic and outlining several

areas it wished to be considered.

On December 5 and 6, 1994, a meeting of the NCI ad hoc expert
committee was convened under the aegis of the President’s Cancer Panel to 3.
examine this issue. The committee consisted of 11 individuals from diverse
scientific backgrounds and experience. The committee had the benefit of
excellent presentations from 14 experts whose professional careers were not

only involved in research on smoking, but who have been active contributors

to this field of scientific inquiry. Two of the individual participants were 4.
cigarette industry scientists, who participated in all discussions.

From the outset of the committee’s deliberations, it was clear that the

intent of the meeting was not to redesign the FTC testing protocol but, rather, D Th
to examine the protocol and make suggestions for improvement, if warranted. ' sh
To provide a framework for discussion, the committee was asked to consider in:
three basic questions: '

1. Does the evidence presented clearly demonstrate that E. z?
changes are needed in the current FIC protocol for rec
measuring tar, nicotine, and carbon monoxide? If yes, the
what changes are required? an

2. Should constituents other than tar, nicotine, and carbon E. Tk
monoxide be added to the protocol? ' w}J

3. Does the FTC protocol provide information useful to G. W
smokers in making decisions about their health? ) de

[. The committee reached the following conclusions with respect to the first ag
question. 1L With

A. The smoking of cigarettes with lower machine-measured yields has a avoid
small effect in reducing the risk of cancer caused by smoking, no effect and c
on the risk of cardiovascular diseases, and an uncertain effect on the Smok
risk of pulmonary disease. A reduction in machine-measured tar yield const
from 15 mg tar to 1 mg tar does not reduce relative risk from 15 to 1. const

B. The FTC test protocol was based on cursory observations of human liI. Inco
smoking behavior. Actual human smoking behavior is characterized concl
by wide variations in smoking patterns, which result in wide variations A Ir
in tar and nicotine exposure. Smokers who switch to lower tar and th
nicotine cigarettes frequently change their smoking behavior, which ]
may negate potential health benefits. g

C. Accordingly, the committee recommends the following changes to

the FTC protocol:
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. This svstem should also measure and publish inrormution on the
range of tar, nicotine, and carpon menoxide vields that most
smokers should expect frem eaca cigarette sold in the United
States.

2. This infermation should be clearty communicired (o smokers.

(93]

Asimpie grapnic representation shouid be provided with each pack
of cigarettes sold in the United States and in all advertisements.
The representation should not imply a one-to-nre relitionship
Petween measurements and disease risk.

4. The svstem must be accompanied bv public educartion to make
smokers aware that individual exposure depends on how the
cigarertte {s smeked and that the penerits of switching ¢ lower
/teld cigarettes are smail compared with guitting.

D. There shcuid pe Federal oversight or c*?garette fecting, Sursuch fesung
shouid continue e te pertormed dv the lcoaccd indusity ind at
indusirv 2xpense

(2]

The guestions invelved (it the purccese. metnedeioyy. ana atlity
ot the FTC oretecol are -;cmole*; me:’iC"-i ind 1 <c'enz‘ gy

reguire cngcing invel
the Narticnal {nstitutes of —ent"
and the Zenters for Jisease -:Jntrol ma.' Preventicn.

inciuding
ministraticn.

The svstem shculd Se resnamined at feast every S vears o evaluate
wherner the arotccol 's maintaining ‘s utility o the smeker.

G. When a cigarette manuracturer makes significant cn 1anges in cigararie
design thart atfect vieics, it shouid notify the aporoeriate Federal

agency.

With regard o the second questicn, the committee recommends that o
avoid contfusing smekers. no smexe constituents other than tar, nicctne,
and carbon monoxide be measured and published at the oresent time.
Smokers should be inrcrmed of the presence of cther nazardous smoke
constituents svith each package and with ail advertisements. These
constituents shoulid ve lassified by toxic erfects.

In considering the third question. the committes ceached the following
conclusions:

A, Information trom the testing svsiem is useless o smokeﬂ: uniess
thev nave ready access o it. Tne inrormation from the testing svsiem
should be made availabie to uil smokers. inciuding those '.-vho SMOke
generic brands and other brands not widely advertised.

B. Branc names and trard classitications such as “light” and “ultraiizht’
represent health claims and should pe regulated and accompan:ed, :n
tair balance, with an appropriate disclaimer.
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C. The available data suggest that smokers misunderstand the FTC test
data. This underscores the need for an extensive public education
effort.

As Chairman of the President’s Cancer Panel under whose aegis this
meeting was convened, [ would like to express here my admiration and deep
appreciation to the members of the NCI ad hoc committee and its expert
consultants for a job well done. In transmitting this report to both the
U.S. Congress and the Federal Trade Commission, it is my sincere hope
that the recommendations contained herein will receive the serious and
thoughtful consideration they deserve.

Harold P. Freeman, M.D.
Chairman, President’s Cancer Panel
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Report of the President’s Cancer Panel
January 1, 1996 to December 31, 1996

Fighting the War on Cancer in an Evolving Health Care System
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