variety of individual types of cancer (including laryngeal cancer) with
the history of such use in persons with the remaining cancers thought
not to be related to tobacco use (25). Prior experience with smokeless
tobacco was divided into two levels of exposure. The estimates of the
relative risks were controlled for age, race, and smoking. Relative risks
of laryngeal cancer in men of 2.0 and 1.7 were found among individuals
with low and high levels, respectively, of exposure to chewing tobacco
or snuff. These estimates were not significantly different from 1.0. They
are based on 106 cases, 11 with relatively low exposure and 5 with
higher exposure, and 2,102 controls of which 98 had low exposure and
71 had high exposure. Only 13 female laryngeal cases were available for
analysis in this study, which was insufficient to provide any meaningful
results.

A casecontrol study by Wynder and Stellman included 387 male
cases of laryngeal cancer and 2,560 hospital controls (13). The percent-
ages that had previously used chewing tobacco and snuff were 11.9 and
3.9, respectively, for the cases, and 9.0 and 2.7, respectively, for the con-
trols. Based on these findings, crude relative risks of 1.4 for chewing
tobacco and 1.5 for snuff were obtained. Neither estimate differs signifi-
cantly from 1.0. No control for smoking or alcohol was done, although
the authors state that cigarette smoking in users and nonusers of chew-
ing tobacco was similar.

Interviews with 560 laryngeal cancer patients and 2,000 controls
from the general population of Bombay revealed significantly increased
risks, compared to nonchewers, among chewers of betel without tobacco
(relative risk 2.5) than with tobacco (relative risk 2.6) (21). Laryngeal
cancer was noted to comprise an unusually high proportion of all cancer
diagnoses in a hospital series in eastern India where pan chewing is com-
mon, but no assessment of the role of tobacco was made (26}

Stomach Cancer

Zacho et al. noted that, in Denmark, both gastric cancer and use of
chewing tobacco and snuff are directly related to age, more common in
men than women, more prevalent in rural than urban areas, and in-
versely related to socioeconomic status {27). On the basis of these obser-
vations, they hypothesized that use of smokeless tobacco increases the
risk of stomach cancer. Obviously, other differences among individuals
within Denmark could also explain these findings.

Weinberg et al. conducted a case-control study of stomach cancer in a
coal mining region of Pennsylvania (28). Cases who had died of stomach
cancer from 1978 through 1980 were compared with three control
groups: persons who died of other cancers of the digestive system, per-
sons who died of arterial sclerotic heart disease, and persons who lived
in the same neighborhood as the case. All controls were matched to indi-
vidual cases on age, sex, race, and location of residence. Data on the use
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of various forms of tobacco were obtained by interviewing next-of-kin or
(for neighborhood controls) the subjects themselves. About 16 percent
of all men in the study had used chewing tobacco. This percentage did
not differ significantly among the cases and the three control groups.
No women in this study had chewed tobacco. This study provides some
evidence to suggest that chewing tobacco does not increase the risk of
gastric cancer, although a small increase in risk could have been missed
due to lack of statistical power.

The case-control analysis of the interview data from the TNCS found
arelative risk of stomach cancer of 1.7 in men in the highest level of use
of chewing tobacco and snuff, no increase in men in the lower use
category, and no increase in women (25). These results are based on 120
male cases, 12 of which were users, and 82 female cases, 2 of which were
users. The power of this analysis to detect a true increase in risk is ob-
viously low. The relative risk of 1.7 was not significantly greater than
1.0. In an abstract describing a cohort mortality study of U.S. veterans,
the standardized mortality ratio for stomach cancer among non-
smoking users of smokeless tobacco was 151, but no study details were
provided (16).

Urinary Tract Cancer

Constituents of smokeless tobacco can enter the blood stream, and
some are excreted in the urine. The kidney and bladder are thus poten-
tially exposed to these agents but presumably in lower concentrations
than are tissues of the upper aerodigestive tract. In a hospital-based
case~control study in Seattle, Washington, patients who chewed to-
bacco were reported to be at nearly a fivefold increased risk of renal
cancer compared to nontobacco users (29). Only 6 percent of the 88 male
cases were chewers. No association between the use of smokeless to-
bacco products and either renal cell or renal pelvis cancer was reported
in a case-control study of these tumors in England (30). Among 106
renal cell cancer case-control pairs in this study, 10 cases versus 11 con-
trols had at some time used smokeless tobacco. Among 33 renal pelvis
cancer-control pairs, 2 cases and 3 controls reported ever using smoke-
less tobacco products. In a large population-based study in Minnesota
involving 495 cases and 697 controls, a nonsignificantly increased rela-
tive risk of renal cell cancer of 1.7 (95-percent confidence interval 0.5-6.0)
was found among snuff users after adjusting for smoking (31). There
was a deficit in risk, however, associated with ever using chewing to-
bacco (relative risk 0.4, 95-percent confidence interval 0.1-2.6).

A review of eight epidemiologic investigations revealed no consistent
evidence that the risk of bladder cancer is altered in users of smokeless to-
bacco products (table 2) (13,25,32:39). The National Bladder Cancer Study
is the largest of the investigations of bladder cancer considered in this
review (37). Cases for this study were selected through 10 population-
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TABLE 2.—Estimates of Relative Risks of Bladder Cancer in
Persons Who Have Ever Used Chewing Tobacco and Snuff

Relative Risks
Years
First Author Case Chewing
(ref.) Diagnosed Sex Tobacco Both Snuff
Wynder (32) 195763 Male 1.4* 0.7*
Dunham et al. (33 1958-64 Male 5.3*t 0.9*¢ —
Female 1.1*t — 0.3*1
Cole et al. (3¢) 1966-68 Both 1.1* 1.0*
Williams and 1969-71 Male-level 1 1.61
Horm (25) level 2 1.15
Female-level 1 0
level 2 1.78
Wynder and 1974-75 Males 0.9 0.7
Stellman (13)
Howe et al. (36} 1974-76 Males 0.9
Hartge et al. (37) 1977-78 Males 1.02 0.77t

* Estimated from published report.
t Based on analysis of nonsmokers only.

based cancer registries in the United States. Controls were a random
sample of the same population from which the cases came. Information
was obtained from interviews of 2,982 cases and 5,782 controls. Analy-
ses of smokeless tobacco use were restricted to the 340 cases and 1,227
controls who claimed never to have smoked cigarettes. Of these, 11 per-
cent of the cases and 10 percent of the controls had ever used chewing
tobacco, and 3 percent of the cases and 4 percent of the controls had
ever used snuff. The relative risks of bladder cancer in users of chewing
tobacco and snuff were estimated to be 1.0 (0.7-1.5) and 0.8 (0.4-1.6),
respectively.

Wynder et al. conducted a hospital-based study of 300 male bladder
cancer cases (32). Eleven percent of the 300 cases and 8 percent of the
300 hospital controls had ever used chewing tobacco; 2 percent of the
cases and 3 percent of the controls had used snuff. The percentage of
users was not significantly different in cases and controls, and no
attempt was made to analyze the data further.

Dunham et al. interviewed 493 bladder cancer patients and 527 hospi-
talized controls in New Orleans (33). Among nonsmokers, there was an
increased relative risk associated with chewing tobacco use among
males but a deficit in risk associated with snuff use among females, but
the numbers of cases involved were small (four males and three
females).

Cole et al. interviewed 470 cases from the Boston area and 500
population-based controls (34). Forty-six of the cases had used chewing
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