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Background: Cigar consumption in the
United States has increased drama-
tically since 1993, yet there are limited
prospective data on the risk of cancer
associated with cigar smoking. We
examined the association between ci-
gar smoking and death from tobacco-
related cancers in a large, prospective
cohort of U. S. men.Methods:We used
Cox proportional hazards models to
analyze the relationship between cigar
smoking at baseline in 1982 and mor-
tality from cancers of the lung, oral
cavity/pharynx, larynx, esophagus,
bladder, and pancreas over 12 years
of follow-up of the American Cancer
Society’s Cancer Prevention Study Il
cohort. A total of 137243 men were
included in the final analysis. Women
were not included because we had
no data on their cigar use. We excluded
men who ever smoked cigarettes or
pipes and adjusted all rate ratio (RR)
estimates for age, alcohol use, and
use of snuff or chewing tobacco.Re-
sults: Current cigar smoking at base-
line, as compared with never smoking,
was associated with an increased risk
of death from cancers of the lung
(RR = 5.1; 95% confidence interval
[CI] = 4.0-6.6), oral cavity/pharynx
(RR =4.0[95% CI = 1.5-10.3]), larynx
(RR = 10.3 [95% CI = 2.6-41.0]),
and esophagus (RR = 1.8; 95% CI =
0.9-3.7). Although current cigar smok-
ers overall did not appear to be at an
increased risk of death from cancer
of the pancreas (RR = 1.3; 95% CI =
0.9-1.9) or bladder (RR = 1.0; 95% CI
= 0.4-2.3), there was an increased risk
for current cigar smokers who re-
ported that they inhaled the smoke (for
pancreas, RR = 2.7; 95% CI = 1.5-4.8;
for bladder, RR = 3.6; 95% CI = 1.3-
9.9). Conclusions: Results from this
large prospective study support a
strong association between cigar smok-
ing and mortality from several types of
cancer. [J Natl Cancer Inst 2000;92:
333-7]
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The number of cigars consumed in thesophagus (150.0-150.9), bladder (188.0-188.9),
United States increased by approximatel§nd pancreas (157.0-157.9). _
50% between 1993 and 19Q$ 2)_ This Information on cigar smoking was based entirely

id i . ticularly striki b on the smoking history reported in 1982. Men who
rapid increase IS particularly striking e'reported ever smoking “cigarettes, cigars, or pipes,

cause it followed a 66% decline fromgteast one a day for 1 year's time” were instructed
1964 through 19931). While cigarette to complete more detailed questions about smoking
smoking is an important and well-status (current or former), duration (in years),
established cause of many cancers, lessdgount (number smoked per day), and depth of in-
known about the relationship between Ci_halatlon (no_ne, slight, moderate, or deep). Each of
gar smoking and the risk of cancés). these questions was asked separately for cigarettes,

Ci b ived b cigars, and pipes. Men who reported that they were
Igars may not be perceived as a su Sta@ﬁrrent cigar smokers on the baseline questionnaire

tial health hazard, possibly because cigatge considered “current” cigar smokers, although no
are not required to carry a health warningnhformation was available about smoking status later
from the Surgeon Generéd) or because during follow-up. Men who reported they had never
of endorsements from celebrities assocismoked cigarettes, cigars, or pipes, at least one a
ated with health and fitness, several OT;Iay for 1 year's time” were considered to be “never
whom have been featured on the cover of"okers

. .. L Analyses excluded men who reported a history of
Cigar Aficionado,a periodical that pro- cancer other than nonmelanoma skin cancer=(n

motes the use of ciga(§). To clarify the = 6119), who reported that they had ever regularly
potential health hazards of cigar smokingsmoked cigarettes or pipes ¢ 364 561), or who
we examined the association of cigahad unclear or contradictory responses to smoking
smoking with risk of death from six to- questions (n= 118). A total of 137555 men re-
bacco-related cancers in a large, prospefined for analysis.

tive study of U.S. men. Statistical Analysis

METHODS We used Cox proportional hazards modeling to
examine the association of cigar smoking and cancer
mortality while adjusting for other potential risk fac-
éors(g). We adjusted all rate ratio (RR) estimates for
age, alcohol use, and use of snuff or chewing to-
bacco. The time axis used was follow-up time since
enrollment in 1982. Age adjustment was accom-
glished by stratifying on exact year of age at enroll-
ment within each Cox model. All Cox models were
%so adjusted for alcohol use (no regular use, less
tionnaire in 1982 that included information on de- an one drink per day, one to two dr_lnks per day,
. - . . fhree drinks per day, four or more drinks per day)
mographic characteristics and various behavioral .
- : . and use of snuff or chewing tobacco (never, former,
environmental, occupational, and dietary factors,
or current). A small number of men whose level of

Women could not be included in this analysis be-alcohol consumption could not be determined=n

cause thgy were not asked .'f. they gmoked clgar 12) were not included in the models. Race, educa-
The median age of male participants in 1982 was 5/ . ) . :
ional level, body mass index, diabetes, vitamin

years, npne were younger than .3.0 years of age. supplement use, exercise level, and vegetable/citrus
The vital status of study participants was deter; " . ) i
mined for 12 vears. through December 31 1994frU|t intake were also examined as potential con
Two a roachgs we’re useg to ascertain vi ta,I Statufounders. However, adjustment for these factors had
Voluntgzrs made personal inquiries in Se tembeﬁme effect on the risk estimates. Vegetable and cit-
p qu P rus fruit intake was estimated from the frequency of
1.9.84’ 1986, and 1988 to determine whether the par-onsumption of 28 common foods reported on the
ticipants whom they had enrolled were alive or dea 982 questionnaire, as has been described previ-
and to record the date and place of all deaths. Auéusl (10) ’
tomated linkage to the National Death Index ex- y ’
tended follow-up through December 31, 1994, and
identified deaths among the 8485 men lost to follow-
up between 1982 and 1988). At the completion of
forilow-up n9szand 1§911’ PR mpen (78.705)_ Affiliations of authors:J. A. Shapiro, Division of
were alive, 107248 (21.1%) had died, and 815(:emcer Prevention and Control, National Center for

(0.2%) had follow-up truncated in September 19gg-hronic Disease Prevention and Health Promotion,
because of insufficient data for National Death In-CENters for Disease Control and Prevention, Atlanta,

dex linkage. Death certificates were obtained forGA; _E' J. Jacobs, M. ‘] Thun, Department of I_Ep"
98.5% of all men known to have died. The under_demlology :_:md Surveillance Research, American
lying cause of death was coded from death certifi& agcer SOC'zty’ Atlanta. Shai hD. C
cates according to the International Classification of orrespondence talean A. apiro, Ph.D., Cen-
Disease, 9th Revision (ICD-8). The ICD-9 codes ters for Disease Control and Prevention, NCCDPHP,
used to define the tobacco-related cancer outcom CPCéI\’:aélcs)g;pllé—?f%4770 Buford Hwy, N.E., At-
were as follows: lung (162.0-162.9), larynx (161.0—arga’ “Note” foll Y .“R ; .

161.9), oral cavity/pharynx (140.0-141.9 and ee"Note” following “References.

143.0-149.9, which excludes salivary gland cancer}® Oxford University Press

Study Population and Design

Men in this analysis were a subset of the 508 35
male participants in Cancer Prevention Study Il
(CPS-1), a prospective mortality study of 1.2 mil-
lion men and women enrolled in 1982 by American
Cancer Society volunteers in all 50 U.S. states, th
District of Columbia, and Puerto Ric®). Partici-
pants completed a baseline self-administered que
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RESULTS Table 1.Potential risk factors for tobacco-related cancers among men who never smoked or who smoked
only cigars, American Cancer Society’s Cancer Prevention Study Il (1982 through 1994)

Table 1 shows the distribution of po-
tential risk factors for tobacco-relatedgjgy factor

Never smokers
(n = 121799), %

Former cigar smokers Current cigar smokers

(n = 7868), % (n = 7888), %

cancers according to cigar-smoking status :

at baseline. Most men in this analysig'9¢ at baseline, y

were white and middle-aged or elderly. 40_ag

Former cigar smokers tended to be some-50-59

what older than both current cigar smok- 60-69

ers and never smokers. Compared with ;08'079

never smokers, current cigar smoker

were slightly less likely to report a college "ﬁme

education and slightly more likely to re- Black

port regular alcohol consumption. Both Hispanic*

former and current cigar smokers were g?;laer:

more likely than never smokers to be us- ynknown

ers of smokeless tobacco (snuff or chewgy,cational level

ing tobacco). Not high school graduate
Table 2 shows mortality RRs for six High school graduate

tobacco-related cancers (lung, oral cavity/ ggng‘g'rz%i’;‘fgh”'ca' school

pharynx, larynx, esophagus, pancreas, ynknown

and bladder) comparing current Cigal\conol use, drinks/day

smokers (at baseline) and former cigar No regular use

smokers with never smokers. Current ci- <1

gar smokers experienced greatly in- é‘z

creased risk of mortality from cancers of -,

the lung, oral cavity/pharynx, and larynx unknown

(RR=4) and moderately increased risk ofsmokeless tobaccot

mortality from cancer of the esophagus Never user

(RR = 1.8). Former cigar smokers had Former user

smaller increases in risk of mortality from __CUrrent user

5.9
20.1
34.9
26.6
10.5

2.0

12.1

0.9
12.8
34.3
315
15.9
4.6

17.5

2.4
18.4
40.6
27.1

1.9

14.6
22.2
25.6
36.0

15

39.8
12.3
29.5

11.6
0.3

these same cancers. There was no Clear*Hispanic category includes black and white Hispanics.

overall association between either current +snuff or chewing tobacco.
or former cigar smoking and pancreatic or
bladder cancer mortality.

Table 3 shows mortality RRs for cur-gar smoke, or who had smoked cigars fo85% confidence interval [ClE 2.3-4.7)
rent cigar smokers compared with neveR5 or more years experienced substarer who had smoked for less than 25 years
smokers by the number of cigars smoketially greater risk of mortality from lung at baseline (RR= 2.1; 95% Cl = 1.0-
per day, self-reported cigar inhalationcancer than men with less exposure to ci4.2). Risk of mortality from cancers of the
and duration of cigar smoking. Currentgars. Risk of lung cancer mortality was,oral cavity/pharynx and larynx also in-
cigar smokers who smoked three or morlowever, increased even for cigar smokereased among current smokers with in-
cigars per day, who reported inhaling ci-ers who reported not inhaling (RR 3.3;

creasing numbers of cigars smoked per
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Table 2. Mortality rate ratios and 95% confidence intervals (Cls) for tobacco-related cancers comparing men who smoked only cigars
with men who never smoked, American Cancer Society’s Cancer Prevention Study Il (1982 through 1994)*

. . Cancer
Cigar smoking status
at baseline Lung Oral cavity/pharynx Larynx Esophagus Pancreas Bladder
Never smokerst
Rate ratio (95% CI) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)
No. of deaths 269 20 5 327 94
Former smokers}
Rate ratio (95% CI) 1.6(1.2-2.4) 2.4 (0.8-7.3) 6.7 (1.5-30.0) 1.3(0.6-2.8) 1.1(0.7-1.6) 1.3(0.7-2.5)
No. of deaths 36 4 3 10
Current smokers§
Rate ratio (95% CI) 5.1 (4.0-6.6) 4.0 (1.5-10.3) 10.3 (2.6-41.0) 1.8(0.9-3.7) 1.3(0.9-1.9) 1.0(0.4-2.3)
No. of deaths 88 6 4

*All rate ratios adjusted for age, alcohol use, and smokeless tobacco use.
tCategory included 121 529 men.

fCategory included 7848 men.

§Category included 7866 men.
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Table 3.Mortality rate ratios and 95% confidence intervals for tobacco-related cancers comparing men who smoked only cigars with men
who never smoked, by cigars per day, inhalation, and duration, American Cancer Society’s Cancer Prevention Study Il (1982 through 1994)*

Cigar smoking status
at baseline

Cancer

Lung

Oral cavity/pharynx

Larynx

Esophagus Pancreas

Bladder

Never smokerst

Rate ratio (95% ClI) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)
No. of deaths 269 20 5 67 327 94
Current smokers

Cigars/day
1-2 cigars/dayt 1.3(0.7-2.4) 0 6.0 (0.7-53.5) 1.8(0.6-5.0) 0.6 (0.3-1.4) 0
No. of deaths 10 0 1
=3 cigars/day8 7.8 (5.9-10.3) 7.6 (2.9-19.6) 15.0 (3.4-65.9) 1.9(0.8-4.9) 1.6 (1.0-2.5) 1.9(0.8-4.4)
No. of deaths 68 6 3 5 18

Inhalation||
No inhalationf 3.3(2.3-4.7) 3.2(0.9-11.0) 4.2(0.5-37.1) 1.6 (0.7-4.1) 0.9 (0.5-1.5) 0.5(0.1-2.1)
No. of deaths 36 3 1
Inhalation## 11.3(7.9-16.1) 6.5 (1.4-29.2) 39.0(8.4-180.1) 1.0(0.12-7.2) 2.7 (1.5-4.8) 3.6 (1.3-9.9)
No. of deaths 37 2 3 12

Duration
<25 y** 2.1(1.0-4.2) 0 0 0.9 (0.1-6.4) 1.5(0.7-3.3) 0
No. of deaths 8 0 0 1 7
=25 ytt 5.9 (4.5-7.7) 4.6 (1.6-13.0) 13.7 (3.4-54.5) 2.2(1.0-4.7) 1.1(0.7-1.8) 1.1(0.4-2.7)
No. of deaths 75 5 4 8 19

*All rate ratios adjusted for age, alcohol use, and smokeless tobacco use.
tCategory included 121 529 men.

fCategory included 3541 men.

§Category included 3945 men.

[Men who reported they “do not inhale” were categorized as “no inhalation.” Men who reported inhaling “slightly,” “moderately,” or “deeply” were categoriz

as “inhalation.”
fiCategory included 5063 men.
#Category included 1723 men.
**Category included 2594 men.
ttCategory included 4959 men.

day, self-reported inhalation, and longefrom cancers of the lung, oral cavity/smoked (RR= 5.1; 95% Cl= 4.0-6.6;
duration of use, although statistical powepharynx, larynx, and esophagus; this in88 deaths among cigar smokers). Results
was limited and Cls were quite wide forcreased risk appears to be independent &fbm previous cohort studies are summa-
specific exposure categories because @fse of alcohol or other tobacco productsiized in Table 4. The increased risk of
the small numbers of deaths from thes&hese findings are important because dfing cancer in our study was substantially
cancers. Risk of mortality from esophagethe recent resurgence of cigar smoking ifarger than the twofold increased risk re-
al cancer appeared stronger for longthe United States and because prospectiy@rted in the three earlier U.S. cohort
duration smokers than for short-duratiorjata on cigar smoking and cancer are limstudies that compared cigar-only smokers
smokers but showed no clear trend withted. The epidemiologic literature on cigarwith never smokerg11,13,14).In con-
number of cigars smoked per day or insmoking and cancer has recently been rérast, a small Swedish cohort study found
halation. Risk of mortality from cancersyijewed (11). However, this literature is an RR of 7.6 for lung cancer mortality (11
of the pancreas and bladder was increasggien difficult to interpret for several rea- deaths among cigar smokers, no Cl re-
for current cigar smokers who reportedsons; including the combination of cigarported) (15), and a recent large, case—
inhaling cigar smoke (for pancreas, RR  anq pipe smokers into a single categorycontrol study of incident lung cancer from
2.7 [95% Cl = 1.5-4.8]; for bladder, RR fajlyre to account for past or current ciga-Germany, Italy, and Sweden found an
= 3.6 [95% Cl = 1.3-9.9]), with no eVi- rette smoking, the potential biases of hosadds ratio for current cigar or cigarillo
dence of increased risk for current SmOktpitaI-based case—control studies, and limsmokers of 10.6 (95% Ck 5.9-19.1)
ers who reported notinhaling. The RR 0oy g4,qy size. Only two other large,(16). In our study, risk was particularly
current cigar smoking and the aICOhOIIprospective studied 1,12),both based on increased for men who smoked three or
related upper aerodlgestlve tract canceig,a collected primarily in the 1950s andmore cigars per day, who reported inhal-
(esophagu_s, pral cawty/phqrynx, and Iar'19603, have examined cancer mortalityng, or who had smoked for 25 or more
Kg)l()u\ggs Z:mgir \rll\/hstgtissttri"z‘:gflledoayefl\?vc; risk for cigar-only smokers, and neither ofyears. However, even cigar smokers who
limited (data notgshown) P Yhese studies adjusted for risk factorseported that they did not inhale were
’ other than age. considerably more likely than never

In our study, risk of lung cancer mor-smokers to die from lung cancer (RR
tality was increased approximately five-3.3; 95% Cl= 2.3-4.7).

Results from this large, prospectivefold for men who were current cigar-only  The reasons for the higher lung cancer
study strongly support a causal relationsmokers at the start of the 12-year follow:mortality RR in our cohort (CPS-II) as
ship between cigar smoking and mortalityup as compared with men who had nevetompared with earlier U.S. studies are un-

DiscussIonN
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Table 4. Cohort studies of cigar smoking and tobacco-related cancers*

Cancer
Study population (follow-up years) (reference No.) Lung Oropharynx Larynx Esophagus Pancreas Bladder
Cancer Prevention Study Il (United States) (1982—-1994) (current study)
RR 5.1 4.0 10.3 1.8 1.3 1.0
(95% CI) (4.0-6.6) (1.5-10.3) (2.6-41.0) (0.9-3.7) (0.9-1.9) (0.4-2.3)
No. of deaths§ 88 6 4 9 28 6
Swedish population-based cohort (1963-191%)
RRT 7.6
No. of deaths§ 11
Kaiser Permanente (California) (1964—1996%)
RR 2.1 2.6 1.2 1.1
(95% CI) (1.1-4.1) (1.2-5.8) (0.5-2.9) (0.6-2.0)
No. of cases§ 11 8 6 10
Cancer Prevention Study | (United States) (1959-1912)
RR 2.1 7.9 10.0 3.6 1.6 14
(95% CI) (1.6-2.7) (5.1-11.7) (4.0-20.6) (2.2-5.6) (1.2-2.1) (0.9-2.0)
No. of deaths§ 73 26 7 20 57 26

U.S. Veterans Study (1954-196@)2,13)
RRt 1.7 4.1% 10.3 5.3 15 0.9
No. of deaths§ 41 9 6 12 27 10

*Includes only results from cohort studies that had three or more cases or deaths among current cigar-only smokers. All results are for current cigar-only smgker
(at baseline) compared with never smokers. All results are for mortality, except those from the Kaiser Permanente study, which are for incideRt carate
ratio; Cl = confidence interval.

tCls were not reported.

FResults are for oral cancer mortality only.

8Number of deaths or cases among current cigar-only smokers.

clear. Differences in the background rateigars may be particularly important with(12), possibly as a result of chance. For
of lung cancer among never smokers doespect to lung cancer because of the p@ll three of these cancers (oral cavity/
not explain the higher RR we observedtential effect of pH on inhalation patterns.pharynx, larynx, and esophagus), the in-
since lung cancer mortality rates amondVhile the pH of cigars is higher thancrease in risk appeared strongest for men
male never smokers in CPS-Il were simicigarettes, pH varies greatly between ciwho had smoked for 25 or more years at
lar to those in CPS-[(17) and the U.S. gar types, with some brands having lowthe start of the 12-year follow-up. Con-
Veterans Study(12). Variation in the pH levels close to those of cigaret{d®). clusions about the precise risks of shorter-
number of cigars smoked per day alsdé.ow pH cigars may be particularly haz-duration cigar smoking are limited by the
does not explain the difference becausardous, since, like cigarettes, they may resmall numbers of such short-duration
the distribution of cigars smoked per dayquire some degree of inhalation tosmokers in this analysis. Risk also ap-
was similar in CPS-Il and in the two ear-achieve substantial nicotine absorptiompeared to increase with the number of ci-
lier large U.S. mortality cohort§12,18). (19), and their smoke may contain lesgyars smoked per day and inhalation for
The importance of variation between thdree ammonia and, therefore, be easier toancers of the oral cavity/pharynx and lar-
cohorts in the duration of cigar smoking isinhale than the smoke from high pH ci-ynx but not for esophageal cancer. It is
difficult to assess because no informatiomgars(20). The role of changes in cigar pH possible that variations in cigar consump-
on duration of cigar smoking is availableor other cigar characteristics is, howevertion behavior that determine the amount
from either CPS-I or the U.S. Veterandifficult to investigate because, to ourof tobacco carcinogens swallowed (such
Study. However, important differences inknowledge, such historic data are noas whether or not cigars are chewed or
duration of cigar smoking between theavailable. Chance variation may also havéeld in the mouth for long periods) may
American Cancer Society’s CPS-I cohortontributed to the differing results be-be more important for esophageal cancer
(started in 1959) and CPS-Il cohorttween our study and earlier studies. than inhalation patterns or the number of
(started in 1982) appear unlikely. CPS-1  Our results regarding increased risk otigars smoked per day.
men and CPS-II men had similar baselinéatal cancers of the oral cavity/pharynx, While we found no clear overall in-
age distributions, and data from the earlitarynx, and esophagus are generally simiereased risk of fatal pancreatic or bladder
est CPS-II birth cohorts (which corre-lar to those from the limited number of cancer, risk of mortality from both can-
spond to the largest birth cohorts in CPSprospective studies that have examineders was increased for cigar smokers who
I) suggest that both CPS-I and CPS-Itisk among current cigar-only smokersreported inhalation of cigar smoke. Inha-
men began smoking cigars at similar agegseeTable 4). The approximately twofold lation of cigar smoke may be particularly
One possible explanation for theincreased risk of mortality from esopha-elevant for these organs because (unlike
greater increase in risk of lung cancegeal cancer in our study is lower tharnthe oral cavity/pharynx, larynx, and
mortality observed in CPS-Il is that therethe approximately fourfold to fivefold esophagus) they may have limited expo-
have been changes over time in the typmcreased risk of mortality observed insure to tobacco carcinogens except
of cigars smoked. Changes in the pH oCPS-I(11)and in the U.S. Veterans Studythrough inhalation into the lungs and sub-
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sequent absorption into the bloodstreansmoked cigarettes or who smoke cigar§ll) Shanks TG, Burns DM. Disease consequences
Results from previous cohort studies ar@nly occasionally. of cigar smoking. In: Burns DM, Cummings
summarized in Table 4. Risk of pancreatic The importance of cigar smoking as a <M, Hoffman D, editors, Cigars: health effects
. . . . . . . and trends. Monograph 9. Bethesda (MD): U.S.

cancer m_ortallty was increased in CPS-potentlaI emerging public health hazard is Department of Health and Human Services,
(11)and in the U.S. Veterans Stu@y2), illustrated by data from the 1997 Youth  National Institutes of Health: 1998. DHHS
but incidence of pancreatic cancer wa®isk Behavior Survey showing that 31%  publ No. 98-4302. p. 105-58.
not clearly increased in the smaller Kaiseof U.S. high school boys and 11% of U.S(12) Kahn JA. The Dorn study of smoking and mor-
Permanente studyl4). Mortality from high school girls had reported smoking a  tality among U.S. veterans: report on eight and
bladder cancer was increased in CPSdigar within the past 30 day§1). Our one-half years of observation. In: Haenszel W,
(11) but not in the U.S. Veterans Studyresults, together with those from previous ~ ©ditor- Epidemiological approaches fo the

. . . . S . study of cancer and other chronic diseases. Na-
(12), while there was no gwdence qf in-studies, indicate that, |f these young  jional cancer Institute. Monograph 19.
creased bladder cancer incidence in thpeople become regular cigar smokers, a
Kaiser Permanente Studg4). sizable number will develop a smoking-

Bethesda (MD): National Institutes of Health;
Strengths of this study include its largerelated cancer later in life. 13)

1966. p. 1-125.

Rogot E, Murray JL. Smoking and causes of
size and prospective design. The size
this study allowed us to examine risk
among men who had never smoked ciga<1)
rettes or pipes, isolating the effect of cigar
smoking. In addition, we were able to ex-
amine the importance of number of cigars
smoked per day, duration of cigar smok- @
ing, and self-reported inhalation, although
small numbers for the less common can-
cers limited these analyses. We also were
able to adjust (or determine that adjust-
ment was unnecessary) for potential con-3)
founding factors, including alcohol and
smokeless tobacco use.

A limitation of this study is that no
information was available on smoking
habits after completion of the baseline
questionnaire. A considerable proportion
of men classified as “current” cigar smok-
ers at baseline may have quit smoking
during the 12 years of follow-up. While ©)
the exact proportion of cigar smokers who
quit during the 12 years of follow-up
(1982 through 1994) is unknown, infor-
mation on cigar smoking cessation in this
cohort before baseline in 1982 suggests
that the quit rate may have been quite(6)
high. We estimate that approximately
34% of cigar-only smokers in this cohort
12 years before baseline (1970) had quit

4)

by baseline (1982). To the extent that the(7) Calle EE, Terrell DD. Utility of the National (20) Hoffman D, Hoffman I. Chemistry and toxi-

risk of tobacco-related cancer decreases
after quitting, we will have underesti-
mated the effect of current cigar smoking. ®)
A second limitation is that we had no in-
formation on cigar size or type, which
may be important determinants of cancer
risk.

Current cigar smokers in this analysis (9

had never regularly smoked cigarettes an&o)

had smoked cigars at least daily. There-
fore, our results may not be generalizable
to cigar smokers who have previously

Journal of the National Cancer Institute, Vol. 92,
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