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August 5, 2002

The Honorable Donald S. Clark
Secretary

Federal Trade Commission

600 Pennsylvania Avenue, NW
Washington, DC 20580

Re: U.S. Smokeless Tobacco Company’s Request for Advisory Opinion

Dear Secretary Clark,

I'am a professor of pathology at the University of Alabama at Birmingham School of
Medicine, and I have conducted research on the differential risks of various forms of
tobacco use with Dr. Philip Cole, professor emeritus in the Department of Epidemiology
at the UAB School of Public Health. We have published two peer-reviewed scientific
manuscripts in the time period since the USSTC request that provide additional
information for its evaluation.

1. Impact of the American Anti-Smoking Campaign on Lung Cancer Mortality.
International Journal of Cancer, Volume 97, pages 804-806, 20 February 2002.

In this manuscript we used mortality from lung cancer, the sentinel disease of cigarette
smoking, to evaluate changes in smoking among birth cohorts of white men bomn from
1901 to 1942. Our analysis demonstrated that the 35-year old American anti-smoking
campaign has produced moderate declines in smoking among younger individuals, but it
has not been as successful among smokers above age 40, a group comprised
disproportionately of inveterate smokers who are irreversibly addicted to nicotine and
consequently at high risk of dying from a smoking-related disease. Qur research
documented that there are as many as 24 million inveterate smokers age 40-59 who are
unresponsive to traditional quit-smoking messages emphasizing nicotine abstinence.
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2. Smokeless Tobacco Use and Cancer of the Upper Respiratory Tract. Oral
Surgery, Oral Medicine, Oral Pathology, Volume 93, pages 511-515, May 2002.

In the debate over the risks of smokeless tobacco use, the substantial epidemiologic
research data available in peer-reviewed scientific studies is cited only infrequently or
very selectively. For example, of twenty-nine reviews or broadly based articles published
since 1985 on oral cancer and SLT use, all cited 6 or fewer of the relevant epidemiologic
studies, and few presented actual risk estimates. Our review described all 21 published
studies, and we characterized each study according to specific anatomic sites and
according to the specific type of smokeless tobacco products for which it provided risk
data. The use of moist snuff and chewing tobacco imposes minimal risks for cancers of
the oral cavity and upper respiratory sites, with relative risks ranging from 0.6 to 1.7.
The use of dry snuff imposes higher risks, ranging from 4 to 13, and the risks from
smokeless tobacco unspecified as to type are intermediate, from 1.5 to 2.8.

I request that this letter and the enclosed manuscripts be placed on the public record
relating to the request from USSTC.

Sincerely,

Brad Rodu
Professor
Department of Pathology

The University of Alabama at Birmingham
156 Lyons Harrison Building 701 South 19th St.
Birmingham, Alabama 35294-0007 e (205) 934-3380 « FAX (205) 975-5200
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IMPACT OF THE AMERICAN ANTI-SMOKING CAMPAIGN ON LUNG CANCER

MORTALITY
Brad Ropu'* and Philip CoLg?

'Department of Pathology, School of Medicine, The University of Alabama at Birmingham, Birmingham, AL, USA
2Department of Epidemiology, School of Public Health, The University of Alabama at Birmingham, Birmingham, AL, USA

Customary statistics on smoking practices are limited be-
cause they do not correlate well with the frequency of smok-
ing-related diseases. Our study developed outcome mea-
sures based on lung cancer mortality and used them to assess
the anti-smoking campaign. Changes in mortality from lung
cancer were used to assess significant smoking among 5-year
birth cohorts of white men born from 1901 to 1942. We used
each cohort’s lung cancer mortality rate at ages 40-44 to
indicate its earlier smoking. A lung cancer mortality ratio
was developed to describe each cohort’s continued smoking
from ages 40—-44 to 55-59. These ratios were then compared
with the durations of the cohorts’ exposure to the anti-
smoking campaign that began in 1965. Lung cancer mortality
in white men ages 40-44 peaked in 1970 and declined con-
tinuously thereafter, indicating that the anti-smoking cam-
paign promptly reduced significant smoking among younger
men. However, the lung cancer mortality ratio indicates that
only half of smokers in the specified birth cohorts were able
to quit by ages 55-59, despite receiving ever more intense
anti-smoking messages. The anti-smoking campaign pro-
duced moderate benefits among younger white male smok-
ers but fewer benefits among older smokers because of the
existence of a large number of inveterate smokers.
© 2002 Wiley-Liss, Inc.
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The anti-smoking campaign is intended to prevent morbidity
and mortality caused by smoking. Yet, the campaign usually is
evaluated by changes in measures such as population smoking
rates and per-capita cigarette consumption. These statistics provide
an overview of the amount of smoking in society, but they are only
process measures. Both rely on surveys with inherent limitations
including selection bias and progressive underreporting as smok-
ing becomes less acceptable socially.12 Specifically, neither mea-
sure describes the amount or duration of smoking by individuals or
migration in and out of the “current smoker” category. Per-capita
cigarette consumption data are limited further because the compo-
sition of cigarettes (e.g., filters, tobacco and tar content) has
changed considerably over time.34

In fact, neither smoking prevalence nor cigarette consumption is
well correlated with the amount of disease that smoking causes.
This is true even when accounting for an appropriate lag time. For
example, smoking prevalence was 42% in 1965 and declined to
26% in 19905 During that interval the prevalence of former
smokers increased from 14% to 25%. Per capita cigarette con-
sumption fell by one third from 4,258 in 1965 to 2,817 in 1990.
Yet lung cancer mortality increased 78% from 23 per 100,000
person-years (py) in 1965 to 41 in 1990.6 Thus, there is a need for
outcome measures that describe meaningful changes in smoking.
Our study develops such measures and uses them to describe the
effects of the anti-smoking campaign.

METHODS

We used mortality from lung cancer, the sentinel disease of
cigarette smoking, to describe changes in smoking patterns among
white men. This group long has had the highest smoking rates and
the highest frequency of smoking-related diseases in the United
States. Lung cancer is smoking’s “sentinel” disease because (i)
smoking causes about 90% of the disease; (if) lung cancer risk for
smokers rises sharply by the relatively young age of 40; (iii) a

group’s lung cancer rate rises after age 40 in direct relation to the
amount of its continued smoking and (iv) 10 years after quitting,
the relative risk of lung cancer in former smokers is as much as
50% lower than that in continuing smokers.” We used mortality
rather than incidence to describe lung cancer patterns because
comparable mortality statistics have been available for much
longer than incidence data, and the disease always has had a
case-fatality greater than 90%. Moreover, 60% of deaths occur
within 1 year of diagnosis.

Using age-specific population estimates and numbers of lung
cancer deaths from National Center for Health Statistics (NCHS)
publications.3-1° we calculated “A”, the lung cancer mortality rate
(LCMR) at ages 40—44, and “B”, the rate at ages 55-59 for 9
successive 4-year birth cohorts of white men. The first cohort was
that of 1901-1905 and the last that of 1938—1942. (The last 2
cohorts partially overlap as shown in Table 1.) We used the
International Classification of Diseases category “Malignant Neo-
plasms of the Respiratory System” (ICD-9: 160-165). Deaths
from malignancies of the trachea, bronchus, lung or larynx make
up 99% of this category.

We used the term “significant smoking” to refer to the smoking
experience of each cohort that leads to lung cancer and, implicitly,
to other serious diseases. A birth cohort’s LCMR at ages 40—44
reflects its significant smoking in youth and young adulthood,
since the rate among nonsmokers is virtually nil at this age.21t A
cohort’s B/A ratio describes its increase in LCMR from ages
40-44 to 55-59 and reflects its continued smoking over this
15-year age span. If all smokers age 40-44 in a particular birth
cohort continued smoking, that cohort’s B/A would be the maxi-
mum value of about 12, according to longitudinal follow-up stud-
ies of smokers.>!! In contrast, if all smokers in a cohort quit at ages
40-44, its B/A would be at a minimum of 4.2.12 A B/A of 4 reflects
the persisting rise in lung cancer from prior smoking and other
causes.

A cohort’s reduction in significant smoking is described by the
extent to which its B/A ratio is below 12 and approaches 4. Thus,
the largest possible reduction in a cohort’s B/A ratio is 12 — 4 or
8. We estimated each cohort’s percent reduction from this maxi-
mum possible value as (12 — CS B/A)(100%)/8, where CS B/A is
each cohort’s specific B/A.

We then related each cohort’s percent reduction in significant
smoking to its duration of exposure to the anti-smoking campaign.
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TABLE I-AGE-SPECIFIC LUNG CANCER MORTALITY AND DURATION OF EXPOSURE TO ANTI-SMOKING MESSAGES
AMONG NINE BIRTH COHORTS OF WHITE MEN

Lung cancer mortality' at age: Exp to anti-smoking 2
Birth cohort B/A
40-44 (A) 55-59 (B) Year Years exposed

1901-1905 10.2 124 122 1960 0
1906-1910 11.6 140 12.1 1965 0
1911-1915 129 163 12.6 1970 5
1916-1920 15.0 157 105 1975 10
1921-1925 190 171 9.0 1980 15
1926-1930 226 178 79 1985 20
1931-1935 19.3 166 8.6 1990 25
1936-1940 18.1 131 73 1995 ’ 30
1938-1942 159 120 7.6 1997 32

'Deaths per 100,000 man-years.—*By ages 55-59.

Reductian In significant smoking (%)
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Ficure 1 - The B/A ratio and the percent reduction in significant
smoking by birth cohort, according to duration of exposure to anti-
smoking messages, of white men in the US.

We used 1965 as the first year of the anti-smoking campaign
because it was the first full year of publicity after the landmark
1964 report of the US Surgeon General on Smoking and Health.
Also, in 1965 the majority of cigarettes consumed were filtered,
and the transition to low tar brands was beginning. By 1985 most
American smokers would be smoking low tar products. We tabu-
lated the duration of each cohort’s exposure to the campaign when
it had reached ages 55-59. For example, the cohort of 1921-1925
(average year of birth, 1923) reached ages 55-59 (average, 57) in
1980, 15 years after the anti-smoking campaign began.

RESULTS

Table I shows LCMRs at ages 40—44 and at ages 55-59 for each
of the 9 birth cohorts of white men. At ages 40—44 LCMRs
increased from 10.2 deaths per 100,000 man-years in the 1901—
1905 cohort to a peak of 22.6 for the 19261930 cohort in 1970,
and then declined by 30 per cent to 15.9 for the cohort of 1938—
1942. Virtually the same pattern occurred at ages 5559, with the
cohort of 1926—1930 again experiencing the peak LCMR of 178.
Each cohort’s B/A ratio also is given in Table I. This ratio
exceeded 12 in the 3 oldest cohorts. However, the B/A declinied in
the next 2 cohorts and was 9.0 among white men bom in 1921
1925. It decreased further and averaged 7.9 among the 4 youngest
cohorts. ‘

Table I also shows each cohort’s duration of exposure to anti-
smoking messages, and the figure relates this duration to each
cohort’s percent reduction in significant smoking after ages 40—
44. The 2 oldest cohorts were not exposed to anti-smoking mes-
sages and the third was exposed for just 5 years. These 3 cohorts
had no reduction in significant smoking. The next 2 birth cohorts
were exposed to these messages for 10 and 15 years, and their

respective reductions in significant smoking were 19% and 38%
(Fig. 1). The next 4 cohorts, those of 19261930 to 1938—-1942,
were exposed to anti-smoking messages for 20 to 32 years, and
their significant smoking declined an average of 52%. There was
little variation in the reduction of significant smoking among these
4 youngest birth cohorts.

DISCUSSION

The major advantage of using LCMR and its derivative, the B/A
ratio, to evaluate the anti-smoking campaign is that these measures
reflect all determinants of a cohort’s exposure to lung carcinogens
from smoking. The American anti-smoking campaign can be
viewed as consisting of anything that reduces the LCMR and the
B/A ratio, including elements as diverse as changes in cigarette
design (filters and low tar), educational messages and warnings,
advertising limits, the availability of nicotine substitution, reduced
accessibility by young persons and restrictions on smoking in
public. The campaign can be judged by its impact on both the
initiation of smoking among non-smokers and the continuation of
smoking among older smokers. :

A cohort’s LCMR at ages 40—44 reflects its significant smoking
in youth and young adulthood. The peaking of this measure in
1970 and its subsequent decline indicate that the anti-smoking
campaign had an impact on young white men 5 years after starting
in 1965. Furthermore, more recent data show that the LCMR at
ages 40—44 decreased 55% from 1970 to 1996, suggesting that
this measure will continue to decline for the foreseeable future.

Since the magnitude of a cohort’s LCMR at ages 55-59 depends
in part upon its LCMR at ages 40—44, the former cannot be used
to compare smoking among cohorts after age 40. However, the
B/A ratio allows evaluation of a cohort’s continued significant
smoking during this 15-year age period by, in effect, compensating
for its LCMR at ages 40—44. The B/A ratios of about 12 in the
oldest 3 cohorts indicate that prior to and early in the anti-smoking
campaign there was no decline in significant smoking from ages
40-44 to 55-59. However, when the campaign reached its 10-year
mark in 1975, the birth cohort of 1916-1920 showed a 19%
reduction in its significant smoking up to ages 55-59. By 1985, the
cohort of 19261930 had reduced its significant smoking by 51%.
However, the youngest 3 cohorts reduced their smoking no further
(52% on average), despite being subjected to anti-smoking mea-
sures of increasing intensity for ever-longer periods, up to 32
years.

The fact that white men bomn after 1925 had a reduction in
significant smoking of only 50% after age 40 represents a public
health problem. If half of smokers over age 40 do not quit, then
they must be considered at least somewhat unresponsive to anti-
smoking messages. We described these individuals as “inveterate”
smokers who do not quit because they are addicted to nicotine.!?
If only half of smokers quit after age 40, then surely at any given
point in time most of the 24 million current smokers between age
40-44 and 55-59 are inveterate. The proportion of inveterate
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smokers probably is lower at younger ages and very high among
those above age 59.

Inveterate smokers are not a uniquely American problem. Data
from a recent British study of smoking and lung cancer'* reveal
cohort-specific declines in LCMRs among white men that are
similar to those we report. More importantly, the B/A ratio in
British men has been stable at about 7.6 from the mid-1980s
through the 1990s, indicating that the anti-smoking campaign’s
effect reached a plateau similar to that in the US.

Our study indicates that the American anti-smoking campaign
has reduced significant smoking in younger smokers. However, the
campaign now should more directly address inveterate smokers

over age 40, of whom 420,000 die annually from smoking-related
diseases.!> A recent report from the Institute of Medicine focuses
on a harm reduction strategy emphasizing nicotine maintenance
with reduced-risk products such as nicotine medications, smoke-
less tobacco and redesigned cigarettes.'S Innovation is overdue,
and the implementation of harm reduction may serve to lower the
appallingly high number of deaths among inveterate smokers.
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REVIEW ARTICLE

Smokeless tobacco use and cancer of the upper respiratory tract
Brad Rodu, DDS,2 and Philip Cole, MD, DrPH,Y Birmingham, Ala

UNIVERSITY OF ALABAMA AT BIRMINGHAM

The most recent epidemiologic review of the cancer risks associated with smokeless tobacco use appeared in 1986,
when 10 studies were available. This review describes 21 published studies, 20 of which are of the case-control type. We
characterize each study according to the specific anatomic sites and according to the type of smokeless tobacco products for
which it provides relative risks of cancer. The use of moist snuff and chewing tobacco imposes minimal risks for cancers of the
oral cavity and other upper respiratory sites, with relative risks ranging from 0.6 to 1.7. The use of dry snuff imposes higher
risks, ranging from 4 to 13, and the risks from smokeless tobacco, unspecified as to type, are intermediate, from 1.5 to 2.8. The
strengths and limitations of the studies and implications for future research are discussed. (Oral Surg Oral Med Oral Pathol

Oral Radiol Endod 2002;93:511-5)

Smokeless tobacco (SLT) is well recognized as a cause
of cancer of the oral cavity.! The most recent review of
the epidemiology of this issue appeared in 1986 and
described 10 studies.? The present review uses data
from the 21 studies now available to estimate the rela-
tive risks (RRs) of each major type of oral and upper
respiratory tract cancer associated with use of several
types of SLT products.3-23

We identified reports from the United States and
western Europe that provided data potentially usable
for estimating SLT-related RRs of cancer. We excluded
studies from India and other eastemn countries where
processed tobacco is not comparable to that used in the
West. Furthermore, in eastern countries, SLT is
commonly used in combination with betel leaf, areca
nut, and powdered slaked lime.! :

Twenty of the 21 available studies are of the case-
control type. These provide RR estimates (or data that
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allow RRs to be estimated) for cancers of several
anatomic sites. The Mantel-Haenszel summary odds
ratio?* was used to estimate the pooled RR for cancer
of each anatomic site related to each type of SLT. The
95% 2-sided confidence interval (CI) of each RR was
estimated using the test-based interval estimator.25
Two-tailed P values were obtained from the Mantel-
Haenszel summary chi-square statistic.

SMOKELESS TOBACCO TYPES

Three types of SLT commonly are used in the oral
cavity.26 Chewing tobacco is air-cured tobacco that is
shredded into flakes and treated with sweet flavoring
solutions; moist snuff consists of fire- and air-cured
dark tobaccos that are finely cut and fermented; dry
snuff is a fire-cured tobacco that is pulverized into
powder. Chewing tobacco and moist snuff are used
primarily by men, whereas dry snuff is used by women,
especially in the southern United States.2%.28 All prod-
ucts are placed in contact with the oral mucosa, usually
in the cheek or between the cheek and gum. We also
present data for a fourth exposure category, SLT
unspecified with respect to type, because the type of
SLT used could not be detenmined in several studies.

CANCER OF THE ORAL CAVITY AND OTHER
SITES

Oral cavity cancer (OCC) designates cancer of the
tongue (International Classification of Diseases, Ninth
Edition [ICD-9] code 141), gum (143), floor of the
mouth (144), or of other or unspecified parts of the

S11
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Table 1. Characteristics of epidemiologic studies of smokeless tobacco and several forms of head and neck cancer

Reference number First author Year - Cases/controls Tobacco type ‘
3 Wynder 1957A 27/115 ST
4 Wynder 1957B 4121207 ST
5 Peacock 1960 45/146 ST
6 Vogler 1962 324/693 CT, DS
7 Vincent 1963 89/100 ST
8 Martinez 1969 170/510 ST
9 Williams 1977 * ST
10 Wynder 1977 978/2560 CT, MS
11 Browne 1977 46/92 CcTr
12 Winn 1981 1327274 DS
13 Stockwell 1986 * ST
14 Blot 1988 1114/1268 CT, DS
15 Spitz 1988 1317131 MS,CT
16 Maden 1992 131/136 ST
17 Zahm 1992 * ST
18 Mashberg 1993 35972280 ST, CT, MS
19 Kabat 1994 1560/2948 CT, MS, DS
20 Muscat 1996 1009/923 MS, CT
21 Schildt 1998 3541354 MS, CT
22 Schwartz 1998 . 165302 ST
23 Lewin 1998 423/550 MS
ST, Smokeless tobacc pecified; CT, chewing tobacco; DS, dry snuff; MS, moist snuff.

*These smdies provided relative risk estimates, but no case-control enumcrations.

mouth (145). Code 145 includes the cheek, vestibule,
palate, uvula, and retromolar region. Cancer of the lip
(140) was excluded from all but 5 studies6-8.10:17.21 and
cancer of the major salivary glands (142) from all but
two studies.10:17

Cancer of the pharynx includes cancer of the
oropharynx (146) and hypopharynx (148) but excludes
cancer of the nasopharynx (147). However, in 3
studies,3.10.17 data for cancer of the nasopharynx could
not be separated from that for other pharynx sites.
Some studies provided data specific for cancer of the
larynx (161), whereas others did not separate it from
cancer of the oral cavity and pharynx.

FINDINGS BY TYPE OF SLT

For each study reviewed, Table I lists the first author,
year of publication, number of cases and controls, and
the types of SLT for which data are provided. Eight
studies .appeared in the 1990s, twice as many as
appeared in any other decade.

Eighteen case-control studies supplied data that were
" used in at least 1 of the summary RRs. The remaining
3 studies provided an RR estimate but no primary data;
they are described separately. Summary RRs for the 4
categories of SLT and several forms of cancer are given
in Table II.

Chewing tobacco
Eight studies contributed to summary RRs for use of
chewing tobacco. For OCC, the summary RR of 0.6

(95% CI = 0.3-1.3) was derived from 2 studies. For
cancer of the oral cavity/pharynx, the summary RR was
1.1 (0.8-1.6). The RR was 1.3 (0.9-1.8) for cancer of the
larynx and 1.7 (1.2-2.4) for the combined disease entity
oral cavity/pharynx/larynx. For all sites combined, the
summary RR for chewing tobacco was 1.2 (1.0-1.4).

Moist snuff

Five studies specified RRs for various forms of cancer
among moist-snuff users. The RRs ranged from 0.7 both
for cancer of the pharynx (0.4-1.4) and for oral
cavity/pharynx (0.4-1.2) to 1.2 (0.9-1.7) for cancer of the
larynx. For all sites combined, the RR was 1.0 (0.8-1.2).

Dry snuff

Four studies provided RRs for cancer related to dry
snuff use. Data from 3 yielded a summary RR of 4.0 (2.7-
5.9) for cancer of the oral cavity and pharynx combined.
The fourth study reported an RR of 13 (8.0-21) for cancer
of the oral cavity, pharynx and larynx combined. The
overall RR for all sites combined was 5.9 (1.7-20).

One OCC subsite, gingiva and buccal mucosa (not
included in Table II), is of special interest because it is
the location where SLT products are held. One study!2
reported a RR of 26 (7.6-92) for cancer of the gingival
and buccal mucosa among dry-snuff users.

SLT-unspecified
Seven studies contributed to the summary RRs for use
of SLT unspecified as to type. OCC was evaluated in 4
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Table I1. Relative risk of several forms of cancer according to type of smokeless tobacco product used

Form of cancer cr MS DS SLT-unspecified
Oral cavity

No. of studies 2 2 — 4
Cases/controls 283/296 482/995 — 581/798
Relative risk 0.6 1.1 ] — 28
95% Confidence interval 0.3-13 08-1.6 — 1.9-4.1
References 11,21 21,23 —_ 4578
Pharynx

No. of studies — 1 — 3
Cases/controls — 138/641 — 169/472
Relative risk — 0.7 — 23
Confidence interval — 0.4-14 — 1244
References — 23 — 47,8
Oral/ipharynx

No. of studies 4 3 3 3 )
Cases/controls 2113/4454 168273931 298/947 65512718
Relative risk i 0.7 40 15
Confidence interval 038-1.6 04-1.2 2759 1.1-20
References 10,14,19,20 10,1920 12,14,19 16,18,22
Larynx )

No. of studies 1 2 — 1
Cases/controls 38712560 544/3201 — 23/100
Relative risk 13 1.2 — 1.8
Confidence interval 0.9-1.8 09-1.7 — 0.39.3
References 10 10,23 — 7
Oral/pharynx/larynx

No. of studies 2 — 1 —
Cases/controls 362/457 — 93/393 —
Relative risk 1.7 — 13 —
Confidence interval 1.2-24 — 8.0-20 —
References 6,15 — 6 —_

All sites

No. of studies 8 5 4 o7
Cases/controls 3145/5245 2846/4926 391/1340 142873681
Relative risk 1.2 1.0 59 19
Confidence interval 1.0-1.4 0.8-1.2 1.7-20 1523

CT, chewing tobacco; MS, moist snuff; DS, dry sauff; SLT, smokeless tobacco.

studies, yielding a statistically significant RR of 2.8
(1.9-4.1). RRs for cancer of the pharynx (2.3) and of the
oral cavity and pharynx combined (1.5) were lower than
that for OCC, but both were statistically significant. A
single study reported elevated RRs for cancer of the
larynx (1.8, 0.3-9.3). For all cancers combined, the 7
studies yielded a summary RR of 1.9 (1.5-2.3).

Two studies34 reported a combined RR of 2.3 (1.3-
4.1) for cancer of the gingival and buccal mucosa in
users of SLT-unspecified.

OTHER FINDINGS

Three studies that reported relevant RRs did not
provide primary data, so they could not be included in
the summary RRs. Williams and Horm? reported RRs

for users of SLT-unspecified for OCC (RR = approxi-
mately 5, CI not available), pharynx (0.7), and larynx
(2.0). Stockwell and Lyman!3 reported RRs for users of
SLT-unspecified: oral cavity (11.2, 4.1-31), pharynx
(4.1, 0.9-18), and larynx (7.3, 2.9-18). Data from the
one retrospective follow-up study!? could not be
combined with those from the case-control studies.
This study reported a standardized mortality ratio of
3.0 (2.0-4.5) for OCC and 8.7 (4.1-18) for cancer of the
pharynx among users of SLT-unspecified.

Two studies contributed data to some summary RRs
and also reported other findings that could not be
included. Spitz et all5 reported a RR of 3.4 (1.0-11) for
cancers of the oral cavity, pharynx, and larynx
combined among moist-snuff users. Mashberg et al!3
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reported on cancer of the oral cavity and pharynx
among users of moist snuff (0.8, 0.4-1.9) and chewing
tobacco (1.0, 0.7-1.4).

DISCUSSION

This review indicates that the increased risks of
cancers of the upper respiratory tract associated with
the use of SLT generally are modest and differ
depending on the type of product used. The lowest RRs
are found among users of chewing tobacco (0.6-1.7)
and among users of moist snuff (0.7-1.2). Users of dry
snuff have higher risks, with RRs from about 4 to 15,
Risks are intermediate for SLT-unspecified, possibly
reflecting use of either the lower- or higher-risk prod-
ucts among different individuals.

The distinctive risk profiles of moist snuff and
chewing tobacco on the one hand, and dry snuff on the
other, have gone largely unnoticed. One article?? did
suggest that the use of chewing tobacco may be associ-
ated with a lower risk of oral cancer than is the use of
snuff. No distinction in risks has been made previously
between dry snuff and moist snuff, even though these
products differ considerably. For this review, however,
we separated dry snuff as a distinct exposure because it
is essentially the only SLT product used by women,
especially in the southern United States.27.28

A strength of the data available now is that because
most of the summary RRs presented are based on
rather large numbers of cases and controls, they are
reasonably precise. However, most of the studies do
have limitations. The majority of them did not control
confounding by 2 strong determinants of oral cancer,
cigarette smoking and alcohol use. Seven studies
partially controlled for smoking.3.9.12.14,19.21,23
Confounding by smoking would occur if SLT users
smoke more than do nonusers. On the other hand,
negative confounding is plausible and would occur if
smoking rates are lower among SLT users than among
nonusers. Three studies!221.23 controlied for alcohol
use, where only positive confounding is likely. Control
for alcohol consumption probably would have reduced
somewhat many of the RRs presented.

Another limitation of these studies, and this area of
research, is the lack of clarity with regard to the
anatomic sites studied. Although the major site of
interest in epidemiologic studies of SLT is the oral
cavity, in many studies RRs were reported only for
cancers of the oral cavity and pharynx combined, or
even for the oral cavity, pharynx, and larynx combined.
Nomenclature was not particularly consistent, even for
such a seemingly well-defined entity as OCC. For
example, although most studies used the same subsites
to comprise OCC, 5 included the lips, major salivary
glands, or both.63.10.17.21 Furthermore, 4 studies!2.16.20.22
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specify oral cancer in their titles but in fact report on
cancer of the oral cavity and pharynx combined. Future
studies should provide data for specified subsites in
addition to designating SLT product types. However,
even with these limitations, there is reasonable consis-
tency among the results of these studies that span 45
years.

Twenty-nine reviews or broadly based articles published
since 1985 have discussed oral cancer and SLT use.
Surprisingly, all of these cited 6 or fewer of the relevant
epidemiologic studies, and few presented actual risk
estimates. Rather, they focused on issues such as the
initiation and prevalence of SLT use. Although these
are genuine public health concerns, the abundance of
data now available indicates that commonly used SLT
products increase the risk of oral and upper respiratory
tract cancers only minimally.
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