2. Studies of Cancer in Humans

The available knowledge on the relationship between tobacco usage and a variety of
human cancers is based primarily on epidemiological evidence. An immense amount of
such evidence has been obtained, and, of necessity, only a small proportion can be referred
to here. The cancers considered to be causally related to tobacco smoking in the previous
IARC Monograph on tobacco smoking (IARC, 1986) included those of the lung, upper
aerodigestive tract (oral cancer and cancer of the oropharynx, hypopharynx, larynx and
oesophagus), urinary bladder and renal pelvis and pancreas. Since 1986, there have been
numerous additional cohort and case—control studies on the relationship of cigarette
smoking and other forms of tobacco use to these and other cancers in many different
countries. The most comprehensive evidence, although often not the first or most detailed,
has been obtained from several large cohort studies that are referred to repeatedly in this
monograph with respect to different cancer sites and types of tobacco product. These
cohort studies are described briefly below and in Table 2.1, listed by country. The
case—control studies are described in the sections pertaining to particular cancer sites.

Description of cohort studies

(@) Europe
(1)  United Kingdom
British Doctors’ Study

In 1951, a questionnaire on smoking habits was sent to all British doctors included in
the Medical Register; 34 440 men and 6194 women responded, representing 69% and
60%, respectively, of those doctors not known to have died at the time of the inquiry. [The
exact number of men and women included in the study varies between publications as a
number of women were misclassified as men in early reports.] Further questionnaires
about changes in smoking habits were sent in 1957, 1966, 1972, 1978 and 1990 to men
and in 1961 and 1973 to women; on each occasion, at least 94% of those alive responded.
Reports were published on cause-specific deaths after 10, 20 and 40 years for men and
after 10 and 22 years for women; more than 99% of the subjects had been traced.
Information on causes of death was obtained principally from the Registrars General of
the United Kingdom and, otherwise, from the records of the general Medical Council, the

—121-



122 IARC MONOGRAPHS VOLUME 83

Bristish Medical Association, relatives or friends. Because the subjects in the study were
themselves physicians, they were a reasonably uniform socioeconomic group and the
causes of death were certified more accurately than might have been the case among a
sample of the general population. For the first 20 years of the study, confirmation of all
deaths attributed to lung cancer was obtained from a chest physician who was unaware of
the patient’s smoking history (Doll & Hill, 1964a,b; Doll & Peto, 1976; Doll et al., 1980,
1994).

Whitehall Study

A total of 19 018 men aged 40—69 years from the British Civil Service were clinically
examined between 1967 and 1969, and followed up for vital status until 1987 through the
National Health Service Central Registry. Information on exposure was collected only at
baseline. The study concentrated on residual risk after smoking cessation as well as
comparing risk associated with different tobacco products (Ben-Shlomo et al., 1994).

British United Provident Association (BUPA) Study

Wald and Watt (1997) studied a cohort of 21 520 professional and businessmen with
a National Health Service identification number who attended a routine health exami-
nation between 1975 and 1982 at a British United Provident Association (BUPA) Medical
Centre in London. At this examination, a detailed smoking history was obtained, inclu-
ding self-reported level of inhalation (rated as nil, slight, moderate or deep). In addition,
a blood sample was collected and carboxyhaemoglobin saturation and cholesterol levels
were measured. Causes of death of cohort members were obtained from records of the
National Health Service and the Office of Population Censuses and Surveys records. The
risks of mortality from three causes (i.e. ischaemic heart disease, lung cancer and chronic
obstructive lung disease) were computed using Cox’s proportional hazard analysis.

(1))  Sweden
Swedish Twin Registry Study

A cohort of 10 945 twin pairs of the same sex, identified using the Swedish Twin
registry, was asked to complete a questionnaire in 1961. Zygosity was based on questions
of childhood similarity. Mortality in twins was followed up by record linkage with the
central registry of causes of death through 1997. The information from death certificates,
hospital records and other data was collected for the period up until 1981 and was
reviewed without prior knowledge of smoking status; the underlying cause of death was
determined according to the ICD 8th revision. For the period after 1981, the underlying
cause of death as stated in the death certificate was used (Floderus et al., 1988; Steineck
et al., 1988; Gronberg et al., 1996; Terry et al., 1998, 1999, 2001).

Swedish Census Study

A sample of the Swedish population drawn from the 1960 census was stratified by sex,
year of birth and residence (urban or rural). The objective was to determine the smoking
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habits of the Swedish population by means of postal questionnaires, telephone interviews
and home visits. A questionnaire was posted in 1963, and, of 55 074 eligible subjects, 89%
responded. Information was collected by telephone or personal interview for another 5.3%.
A sub-sample of 20% was sent a second questionnaire in 1969, with the aim of validating
the accuracy of the replies and collecting information about changes in smoking patterns.
Mortality in the cohort was ascertained through death certificates. In addition, cancer inci-
dence was ascertained through the nationwide Swedish Cancer Registry, which recorded
an estimated 95.5% of all cancers. The follow-up period extended from 1964 until 1989.
Cancer outcomes were reported after 10 and 26 years for men and women combined
(Cederlof et al., 1975; Nordlund et al., 1999) and after 16 years for men only (Carstensen
et al., 1987) and after 26 years for women only (Nordlund et al., 1997). Cox proportional
hazards regression models were used to compute odds ratios stratified by age and place of
residence.

Swedish Construction Workers’ Study

A cohort of male Swedish construction workers was identified in 1971, when workers
filled out a questionnaire, the answers to which included a detailed smoking history. The
cohort included about 135 000 men recruited between 1971 and 1975 or 350 000 men
recruited between 1971 and 1992. Each cohort member contributed person—years of
observation from the date of first registration visit until the date of diagnosis, death,
migration or end of follow-up (Adami et al., 1996; Nyrén et al., 1996; Adami et al., 1998;
Chow et al., 2000). Data on cancer incidence were obtained through linkage with the
population-based national cancer registry established in 1958. Each cohort member was
identified by his national registration number, a unique personal identifier assigned to all
residents in Sweden.

(iii))  Norway
Norwegian Cohort Study

Heuch et al. (1983), Engeland ef al. (1996a,b) and Kjaerheim et al. (1998) reported the
cancer incidence of a cohort of 26 000 Norwegians who completed a self-administered
questionnaire in 1964—1965. The target population was drawn from three sources: approxi-
mately 19 000 persons were randomly drawn from lists of residents of Norway from the
1960 population census, approximately 5200 were drawn from four selected counties, and
approximately 13 000 were drawn from a cohort of Norwegians living in Norway who had
siblings living in the USA. The final study population comprised 26 126 persons,
contributing approximately 540 000 person—years for analysis (230 000 for men and
310 000 for women). At the initial assessment, 17% of the men reported never having been
a smoker, whereas 68% of the women had never smoked. Information on cancer incidence
was obtained through the population-based Norwegian Cancer Registry, which has been
operational through the mandatory reporting of cancer cases by physicians since 1953. All
cohort members were followed up from 1966 to the date of the first diagnosis of the cancer
being considered, the date of emigration, the date of death, or until 31 December 1993. The



124 IARC MONOGRAPHS VOLUME 83

only exception was for cancers of the upper aerodigestive tract, where more than one
diagnosis per person was allowed. Questionnaire data were not updated during the follow-
up period. Analyses were performed using the Cox proportional hazards regression models.

Norwegian Screening Study

The Norwegian Screening study followed the cancer incidence in a random sample of
adults from two cities and three counties in Norway who were screened for coronary heart
disease between different time periods (see Table 2.1). Participants were followed until
death or emigration up to 1988. The officially coded underlying cause of death was used
as the end-point. Mortality rates were adjusted for age and area of residence and analysed
with Cox proportional hazards models (Vatten & Kvinnsland, 1990; Tverdal et al., 1993;
Thune & Lund, 1994; Veierad et al., 1997).

(iv)  Finland
Finnish Men’s Study

A cohort of 4604 Finnish—Norwegian men was interviewed in 1962 about their
smoking habits and cardiorespiratory symptoms. The study subjects were selected from
three urban areas in western and central Finland, and three rural areas in western and
eastern Finland (Pedersen et al., 1969). One hundred and thirty-two men who died or were
diagnosed with lung cancer before 1964, and 20 who had not given details of their
smoking habits at the interview, were excluded, leaving an effective cohort size of 4452
men. The follow-up period for analysis covered 1964-80. Lung cancer cases were iden-
tified through the population-based cancer registry in Finland, by use of the Finnish
personal identification number. The effect of smoking and different respiratory symptoms
on lung cancer incidence was assessed by a log-linear modelling technique (Tenkanen
et al., 1987; Hakulinen et al., 1997).

Finnish Mobile Clinic Health Examination Study

Between 1966 and 1972, the Finnish Mobile Clinic Health Examination Survey
performed multiphasic health examinations in rural, semiurban and industrial munici-
palities in different parts of Finland. A total of 62 440 white adults aged > 15 years were
invited to participate, and the participation rate was 83%. All participants completed a
questionnaire that had been sent in advance and checked at baseline examination. Partici-
pants were followed up until 1991 (Knekt et al., 1998; Heikkila et al., 1999).

(v)  Iceland
Reykjavik Study
Tulinius et al. (1997) assembled a cohort of 22 946 adult Icelanders in five stages for
a study on risk factors for cardiovascular disease. The first stage took place from 1967 to
1969, the second from 1970 to 1972, the third from 1974 to 1979, the fourth from 1979
to 1984 and the fifth from 1985 to 1991. The initial enrolment interview took place at a
clinic visit at which the completion of a comprehensive questionnaire concerning various
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risk factors was followed by a series of anthropometric and biochemical measurements.
Although interviews were conducted at each stage, this study used only data from each
subject’s first interview. Overall, 73% of the initial target population was successfully
recruited into the study. The cohort was linked with the Icelandic Cancer Registry, a
population-based registry of the entire country that was begun in 1954. Linking to the
registry was facilitated by the unique identification number assigned to all residents in
Iceland. Cox’s regression was used to analyse the predictive power of a number of
variables on the incidence of first cancer after enrolment into the study.

(vi) Netherlands
Dutch Study

A cohort of 26 697 women from the city of Utrecht in the Netherlands answered
a questionnaire and provided a 12-h urine sample at the beginning of the follow-up
period. Follow-up continued from entry to the study for up to 15 years. The full cohort
was drawn from two previously established screening programmes. The first was a popu-
lation-based screening programme for the early detection of breast cancer in women aged
40-64 years, called the DOM project. This portion of the cohort had 14 697 women who
were enrolled from early 1975 until mid-1977, 72% of whom participated. One year later,
81% of this group participated in a follow-up effort in which a second 12-h urine sample
was collected. The second breast cancer screening programme (Lutine study) was under-
taken in 1982—83 and included more than 12 000 women 4049 years of age [exact
number not stated by the author]. For this second screening programme, 12-h urine
samples were taken on days 21-23 of three consecutive menstrual cycles. Participation in
the second screening programme was only 44%, probably because of the demanding
study protocol. An all-cause-of-death register was established for this study to which all
medical practitioners in the city of Utrecht who saw cohort members in their practices
reported. In 1987, a regional cancer register was established, making it possible to follow
the entire study cohort for cancer incidence. There were three distinct follow-up periods
(Ellard et al., 1995; de Waard et al., 1995; van Wayenburg et al., 2000).

(vil) Denmark
Copenhagen City Heart Study

In 1976, a prospective epidemiological study was initiated in which participants were
selected from 90 000 persons living in a defined area around the University Hospital of
Copenhagen. An age-stratified sample of subjects aged 20 years or more was selected at
random. Seventy-four per cent of those invited to participate (14 223 subjects) attended.
The subjects were followed up until 1989. Notification of deaths and causes of death were
obtained from the Central Death Registry of the National Board of Health (Lange et al.,
1992).
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(b)  North America
i US4
Framingham Heart Study

The Framingham Heart Study included 5209 subjects who were first examined
between 1948 and 1952, and were aged 45-84 years at baseline examination. Participants
were routinely examined every two years for 24 or 34 years. At these examinations,
information on smoking status and other risk factors was updated. A tumour registry was
set up for this cohort (Williams et al., 1981; Freund et al., 1993).

American Cancer Society (nine-state) Study

In 1952, more than 22 000 volunteers for the American Cancer Society each
distributed a questionnaire to 10 white men aged 50-69 years whom the volunteer knew
well. Smoking histories were collected from 204 547 men in nine states. After exclusion
of unsuitable subjects, a cohort of 187 783 men was followed by the volunteers from 1952
through 1955 (average duration, 44 months). A total of 11 870 deaths (6.2%) and 1.1%
losses to follow-up were recorded. Death certificates were obtained for all reported deaths
and further information was sought from the physician, hospital or tumour registry
whenever cancer was mentioned in the certificate (Hammond & Horn, 1958a,b). The
distribution of smoking habits in the study population was in close agreement with that
reported in a large survey on smoking habits in a sample of the US population (Haenszel
et al., 1956).

US Veterans’ Study

Beginning in January 1954, 293 958 holders of US government Life Insurance
policies who had served in the armed forces at any time between 1917 and 1940 were sent
a questionnaire on smoking habits; 198 834 (68%) responded and 49 361 additional
replies were obtained by a subsequent mailing in 1957 (total response rate, 85%). Policy
holders were almost exclusively white men of the middle and upper social classes.
Subjects were followed up from 1954 until 1980 during which time there were 192 756
deaths. Whenever a claim was filed for payment of a policy, a copy of the death certificate
was sent by the Veterans’ Administration to the National Institutes of Health study office.
‘Terminated’ policies were also checked annually to ascertain if termination was due to
death or to other reasons. Additional information on policy holders who had died was
requested from a certifying physician or hospital. The 26-year follow-up was considered
to be almost complete by Chow et al. (1995), with 95% of the death certificates of cohort
members who had died having been obtained (Kahn, 1966; Rogot & Murray, 1980;
Kinlen & Rogot, 1988; McLaughlin et al., 1989; Hsing et al., 1990a; McLaughlin et al.,
1990a,b; Hsing ef al., 1991; Heineman et al., 1992; Zahm et al., 1992; Chow et al., 1993;
Heineman et al., 1994; Chow et al., 1995; McLaughlin et al., 1995; Chow et al., 1996).
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Californian Study

Information on occupational exposures and smoking history was collected from self-
administered questionnaires in 1954-57 from 68 153 male labour union members, aged
35-64 years, in California. Subjects were followed up for mortality up to December 1962
(average follow-up time, 7.1 years) through California death records. A total of 4706
deaths occurred in the cohort, 936 of which were from cancer (Weir & Dunn, 1970). [The
Working Group noted that the data available on smoking habits were less extensive than
those obtained in other studies. ]

Cancer Prevention Study I (CPS-I)

Between October 1959 and February 1960, volunteers for the American Cancer
Society in 25 states recruited more than one million subjects from among their friends,
neighbours and acquaintances. Families were enrolled, with the condition that there be at
least one person aged over 45 years in the family. All family members over 30 years of
age were requested to fill out a detailed four-page questionnaire. Participants were predo-
minantly white (97%), married (82%) and college-educated. For the 1 051 038 subjects
enrolled, vital status was monitored by the volunteers, originally to September 1965
(Thun & Heath, 1997). Each subject was traced annually and every 2 years was requested
to fill out a brief follow-up questionnaire. Of the subjects originally enrolled, 1% could
not be traced in the follow-up, and 2% of the questionnaires were unusable. Death
certificates were obtained from state or local authorities and, when cancer was mentioned,
further information was sought from physicians. The underlying cause of death was coded
according to the ICD 7th revision. During the first 6 years of follow-up, 76 888 subjects
died and 14 029 (1.4%) were lost to follow-up; 483 519 white women and 358 422 white
men alive at the end of 1966 were further followed up for mortality until 1972 with a
success rate for follow-up of 99%. This is the largest of the early cohort studies on
tobacco and mortality (Hammond & Garfinkel, 1961; Hammond, 1966; Garfinkel, 1980;
Hammond & Seidman, 1980; Garfinkel, 1985; Stellman & Garfinkel, 1986, 1989a,b;
Garfinkel & Boffetta, 1990; Thun et al., 1995; Thun & Heath, 1997; Thun et al., 1997a;
Shanks & Burns, 1998).

Harvard Alumni Study

A cohort of undergraduates who had entered the University of Harvard between the
years of 1916 and 1950 was identified when they responded to a health questionnaire sent
out in 1962 or 1966. Updated information was obtained from 13 905 cohort members
from periodic surveys that assessed lifestyle habits and medical history. The questions
asked for information on daily amount of cigarette smoking, age at start and cessation of
cigarette smoking, weight, height and physical activity. In surveys conducted in 1988 and
1993, participants were asked whether a cancer had been diagnosed by a physician.
Deaths that occurred up to 1992 were traced using information from the alumni office to
obtain death certificates. The authors claimed that mortality follow-up was virtually
complete (Paffenbarger ef al., 1977, 1978).
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Tecumseh Community Health Study

The Tecumseh Community Health Study involved subjects who participated in one or
more rounds of physical examinations offered to 9794 persons from a semi-rural commu-
nity in 1959-60, 1962-65 and 1967—69. Cigarette smoking history was taken at each exa-
mination cycle. A retrospective cohort was created from those participants aged 25 years
and older and who were free of cancer (except for non-melanoma skin cancer) at baseline
or within 1 year of entering the study. These criteria resulted in a fixed cohort of 3956
subjects, for whom complete follow-up data were available. In 1986-87, a comprehensive
cancer incidence survey was conducted by means of a questionnaire sent to the partici-
pants or their next-of-kin. An estimated completeness of 95% was achieved. The reported
cancer cases were verified, with the permission of the participant, by requesting abstracts
of hospital records. A Cox proportional hazards model was used to examine lung cancer
incidence in relation to smoking habits (Islam & Schottenfeld, 1994).

Kaiser Permanente Medical Care Program Study

The first cohort included approximately 175 000 subjects aged 15-94 years who
underwent at least one multi-phasic health check-up between 1964 and 1973 within the
Kaiser Permanente Medical Care Program. Cancer incidence was ascertained from the
first health examination until 1988 through the San Francisco-Oakland Surveillance,
Epidemiology and End Result (SEER) programme and the Northern California Kaiser
Permanente Medical Care Program. Approximately 4.4% of the cohort were lost to the
study (Hiatt & Bawol, 1984; Hiatt & Fireman, 1986; Friedman, 1993; Friedman & van
den Eeden, 1993; Herrinton & Friedman, 1998; Iribarren ef al., 2001). Between 1978 and
1985, a similar cohort was established, which included a maximum of 120 000 subjects
aged 30-89 years. In one study, the cohort was further followed up until 1987 (Sidney
etal., 1993). Cancer cases were ascertained as for the first cohort (Hiatt et al., 1988;
Klatsky et al., 1988; Sidney et al., 1993; Hiatt et al., 1994; Herrinton & Friedman, 1998).

American Men of Japanese Ancestry Study

A cohort of 8006 American men of Japanese ancestry, born during the years 1900—-19
and who resided on the Hawaiian island of Oahu, were interviewed and examined clini-
cally from 1965 to 1968. Information obtained at the interview included age, smoking
history, usual occupation, type of housing, education and religion. A 24-h dietary recall
questionnaire was also administered. Newly diagnosed cases of cancer were identified
through continuous surveillance of Oahu hospitals and linkage with the Hawaii Tumor
Registry (Stemmermann et al., 1988; Severson et al., 1989; Nomura et al., 1990a,b;
Chyou ef al., 1992, 1993a,b, 1995; Nomura et al., 1995; Chyou et al., 1996).

Lutheran Brotherhood Insurance Study

A cohort of 17 633 white male life insurance policy holders of the Lutheran Brother-
hood Insurance Society was identified in 1966. A response rate of 68.5% was achieved
and little difference was observed between responders and non-responders to the ques-
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tionnaire with regard to age, urban or rural residence, policy status and cancer mortality
at 11.5 years of follow-up. The questionnaire included questions on tobacco use in the
form of cigarettes, cigars, pipes and smokeless tobacco. Other questions asked for details
of the longest held occupation, frequency of consumption of 35 food items and the con-
sumption of coffee, beer and spirits. Death certificates were coded for underlying and
contributory causes of death. Person—years were accumulated up to death, loss to follow-
up or the end of the study in 1986. The age-adjusted relative risks for cancer mortality
resulting from exposure to tobacco, occupation and dietary variables were computed
using Poisson regression. Statistical interaction between smoking and other risk factors
was also examined. About 23% of the cohort members were lost to follow-up (Hsing
et al., 1990b; Kneller et al., 1991; Linet et al., 1991; Chow et al., 1992; Linet et al., 1992;
Zheng et al., 1993; Hsing et al., 1998).

MRFIT Study

The MRFIT study was conducted on a cohort of 361 662 men who were seen at an
initial screening visit at 22 clinical centres throughout the USA and were thereby enrolled
into the cohort in 1975. At the initial visit, 37% (n =133 117) were current smokers,
consuming an average of 26 cigarettes per day. A total of 12 866 participants were selected
for an intervention trial based on a high risk score for coronary heart disease assigned at
the baseline physical examination. High risk for coronary heart disease was determined by
a combination of factors, using a logistic regression function derived from men in the same
age group in the Framingham Heart Study, including cigarette smoking habits, diastolic
blood pressure and serum cholesterol at the first screening visit (Kuller et al., 1991).

Nurses’ Health Study

In 1976, a cohort of 121 700 female registered nurses was assembled in the USA. At
enrolment, the nurses completed a mailed questionnaire on risk factors for cancer and
heart disease. Responses to food-frequency questionnaires were also collected in 1980,
1984, 1986 and 1990. The response rate to follow-up questionnaires was almost 96%
through to 1990. Family members were the main source of vital status information for
non-respondents but the National Death Index was also used. Multiple logistic regression
models were used to compute odds ratios, after controlling for age, total energy intake and
other potentially confounding variables (Willett et al., 1987; Hunter et al., 1990; Chute
et al., 1991; Giovannucci et al., 1994a; Grodstein ef al., 1995; Kearney et al., 1995; Fuchs
et al., 1996; Egan et al., 2002).

Using the same cohort, Speizer et al. (1999) collected and updated information on
smoking status and health status by means of a follow-up questionnaire distributed every
2 years from baseline until 1992.

Adventists’ Health Study

A cohort of 34 198 non-Hispanic white Seventh-day Adventists in California (mean
age, 55.4 years) was formed in 1976 when they completed a questionnaire concerning
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lifestyle. During the period of follow-up from enrolment until December 1982, newly
diagnosed cancers were ascertained by various means. First, a record linkage of the cohort
members was made with two population-based cancer registries, the Cancer Surveillance
Program in Los Angeles and the Resource for Cancer Epidemiology in San Francisco.
Second, annual contact was maintained with every member of the cohort by means of a
mailed questionnaire in which the study subject was asked to report whether he or she had
been hospitalized in the previous 12 months. Study staff reviewed all medical records for
evidence of cancer diagnoses. The authors stated that follow-up was 99% complete.
Relative risks adjusted for permanent covariates were computed by use of the Cox propor-
tional hazards model (Mills et al., 1988, 1989a,b, 1990, 1991; Singh & Fraser, 1998).

Leisure World Study

A detailed health questionnaire was sent to all residents of a retirement community in
California in 1981, and to new residents in 1982, 1983 and 1985. A response rate of 61%
was achieved overall. Almost all of the residents were Caucasians of the upper-middle
class; about two-thirds were women; and 80% were aged 65-86 years. Histological
diagnosis of cancer was obtained from local hospitals. All participants were sent a follow-
up questionnaire every 2 years (Wu et al., 1987; Ross et al., 1990; Shibata et al., 1994).

Cancer Prevention Study II (CPS-II)

The Cancer Prevention Study II (CPS-1I) is a nationwide prospective mortality cohort
study of nearly 1.2 million adults enrolled by volunteers of the American Cancer Society
in 1982. As in CPS-I, enrolment was based on families and excluded persons in insti-
tutions and military service and others who would be difficult to trace (Garfinkel, 1985).
Each participant completed a confidential four-page postal questionnaire on tobacco and
alcohol use, diet and other factors potentially related to cancer. Deaths were ascertained
from month of enrolment until 31 December 1996 through personal enquiries made by the
volunteers in 1984, 1986 and 1988 and later through linkage with the National Death
Index. Most of the smoking-related analyses were based on follow-up through 1986, 1988
or 1989 to minimize misclassification of exposure of those smokers who quit during
follow-up. By 1988, 1.8% of the cohort were lost to follow-up and 79 802 (6.7%) had died
(Thun & Heath, 1997). The ninth revision (ICD-9) of the International Classification of
Diseases was used to code the underlying cause of death. Participants in CPS-II were
more likely to be white (93%), married (81%) and educated (high school graduates or
above, 85.6%) than the general population of the USA. The analyses excluded former
cigarette smokers and persons with incomplete or unclassifiable data on smoking status or
on the frequency or duration of cigarette smoking; men who ever smoked a pipe or a cigar
or for whom pipe or cigar smoking status was unclear, were also excluded (Garfinkel,
1985; Stellman & Garfinkel, 1986; Garfinkel & Stellman, 1988; Stellman & Garfinkel,
1989a; Garfinkel & Boffetta, 1990; Calle et al., 1994; Thun et al., 1995; Heath et al.,
1997; Thun & Heath, 1997; Thun et al., 1997a,b; Kahn et al., 1998; Chao et al., 2000;
Shapiro et al., 2000; Chao et al., 2002).
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Iowa Women’s Health Study

The ITowa Women’s Health Study was conducted on a cohort of 41 837 women who
completed a postal questionnaire (response rate, 42.7%) sent in 1986 to a random sample
of women from the lowa driver’s licence list (Potter et al., 1992). The questionnaire
covered information on age, smoking history, physical activity, level of education and
alcohol consumption. Cigarette consumption was analysed as pack—years for both current
and former smokers. Physical activity was ascertained by questionnaire and translated
into a three-level physical activity score (low, medium and high). Incident cases of cancer
were ascertained by the Health Registry of lowa, which is a population-based cancer
registry in the SEER Program of the National Cancer Institute (Bostick et al., 1994;
Harnack et al., 1997, Parker et al., 2000).

Health Professionals’ Follow-up Study

In 1986, a cohort of 51 529 male dentists, optometrists, osteopaths, podiatrists,
pharmacists and veterinarians in the USA were asked to respond to a postal questionnaire.
The questionnaire included questions on age, current and past tobacco use, marital status,
height and weight, ancestry, medications, disease history, physical activity and diet. Only
men who completed the diet questionnaire adequately at baseline and who reported no
cancer other than non-melanoma skin cancer were included in the analysis. After all base-
line exclusions, 47 781 men comprised the analysis cohort. Follow-up questionnaires
were sent in 1988, 1990, 1992 and 1994 to ascertain new cancer cases and to update
smoking status. Family members and the National Death Index were the main source of
information on vital status of non-respondents. After repeated mailings, the follow-up
response rate was 94% up to 1994 and ascertainment of death was estimated to be 98%.
Pooled logistic regression was used in analysis, which accounts for varying time to the
outcome event and which is asymptotically equivalent to a Cox regression model with
time-dependent covariate, given the short intervals and low probability of outcomes
(Giovannuci et al., 1994b; Kearney et al., 1995; Fuchs et al., 1996; van Dam et al., 1999;
Giovannuci et al., 1999).

(i) Canada
Canadian War Veterans’ Study

After a pilot study to validate the questionnaire in 1955-56, 207 397 war veterans
listed by the Canadian Pension Commission were sent a questionnaire on smoking habits,
principal occupations and residence history. Approximately 118 000 forms (57%) were
returned; after removal of duplicates and unusable forms some 92 000 (44%) (78 000 men
and 14 000 women) remained. Follow-up was conducted from 1956 to 1962 through
quarterly lists of deaths made available by the Department of Veterans Affairs. There were
9491 deaths among men and 1794 deaths among women; in most cases the cause of death
was confirmed by autopsy (Best ef al., 1961; Lossing et al., 1966).



132 IARC MONOGRAPHS VOLUME 83

National Breast Screening Study

The National Breast Screening Study is a multicentre, randomized controlled trial of
mammography screening for breast cancer. Between 1980 and 1985, 89 835 women aged
40-59 years were recruited. In 1982, a second questionnaire was distributed to new atten-
dees and previously enrolled women returning to the screening centres for further scree-
ning. A total of 56 837 women returned the questionnaires. Analyses are based mainly on
respondents to the second questionnaire (Friedenreich et al., 1993; Terry et al., 2002).

(¢) Asia
(i)  China
Shanghai Factory Study

Chen et al. (1997) studied a cohort of 9351 adults from 11 factories in urban
Shanghai. This cohort was identified in two stages: one during 1972-73 and the other
during 1977-78, when members completed an interview based on a structured question-
naire. The questionnaire included questions on smoking, alcohol consumption, occu-
pation, medical history and physical exercise. Vital status of the cohort members was
monitored using factory records until 1 January 1993, with only 4% of subjects lost to
follow-up. Cause of death was ascertained by examination of death certificates and the
underlying cause of death was determined by two nosologists blinded to the smoking
status of the individual. The Cox proportional hazards model was used for comparing a
gradient of smoking categories with nonsmokers, while simultaneously adjusting for
relevant covariates. At baseline, 61% of men and 7% of women smoked. Of the men, 46%
consumed more than 20 cigarettes per day whereas only 11% of the female smokers
consumed this number. Thirty-eight per cent of male smokers had started smoking prior
to their twenty-fifth birthday, whereas among women, this figure was 25%.

Xi’an Factory Study

A cohort of 1696 persons was identified for a cross-sectional survey of coronary heart
disease among employees of a machinery factory in Xi’an in May 1976. Employees were
monitored for cause-specific mortality until 1996. Approximately 7% of the cohort
members were subjected to occupationally hazardous exposures according to factory
physicians. Vital status was ascertained from personnel and union records and confirmed
through interviews of co-workers or relatives. The Cox regression model was used,
adjusting for potential confounding factors including age, marital status, occupation,
education, diastolic blood pressure and triglycerides and total cholesterol levels. During
the 20 years of follow-up, 173 men and 45 women died (Lam et al., 1997).

Shanghai Residential Study

A cohort of 213 800 residents from urban, suburban and surrounding rural areas of
Shanghai were surveyed for smoking status. Subjects in urban areas were followed up
annually for 12 years (January 1983 to December 1994) and subjects in suburban areas
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and rural counties for 11 years (January 1984 to December 1994). The cause of deaths
during the follow-up period was ascertained by medical professionals. Only data on
subjects aged 40 years and over at enrolment were analysed. Because the prevalence of
smoking among women aged 40 years and over in suburban and rural areas was very low
(3.1% and 1.5%, respectively), data on women in these areas were excluded from the
analysis. Person—years observed were calculated by sex, age, smoking status and area of
residence. A Poisson regression model was used to estimate age-adjusted relative risks
with 95% confidence limits for each cause of death (Gao et al., 1999).

Linxian Intervention Trial Study

In the frame of an intervention trial for micronutrients, approximately 30 000 resi-
dents of the Linxian region were interviewed to obtain information on usual dietary
intake, tobacco use, alcohol drinking, family history of cancer and other factors. The
cohort was followed up from 1986 until 1991, with little loss to follow-up. Information
on cause of death and incidence of cancer was collected from local hospitals or a study
medical team. Relative risks were adjusted for potential confounders as well as the vita-
min/mineral intervention group (Guo et al., 1994).

Shanghai Men’s Study

Ross et al. (1992) and Yuan et al. (1996) studied a cohort of 18 244 male residents of
Shanghai, enrolled between 1986 and 1989 (80% of eligible subjects). A structured ques-
tionnaire was completed at a face-to-face interview. The information obtained included
level of education, history of tobacco and alcohol use, current diet and medical history. At
recruitment, 50% of study subjects were current smokers, half of whom smoked 20 or
more cigarettes per day. Former smokers represented 7% of the cohort while 43% of
cohort members had never smoked cigarettes regularly. Cancer incidence was ascertained
through the population-based Shanghai Cancer Registry and vital status was ascertained
by inspection of the Shanghai death certificate records. Only 50 subjects were lost to
follow-up which continued until 1993.

Taiwanese Study

A cohort of 14 397 residents of metropolitan, urban and rural areas in Taiwan, China
were recruited between 1982 and 1986. Information on sociodemographic characteristics,
smoking status, alcohol drinking and food habits was collected at interview using a
structured questionnaire. The cohort was followed up until 1994 by linkage with the death
certification system in Taiwan. Causes of death were classified according to ICD-9. Cox
proportional hazards regression models were used to derive relative risks for mortality
and to examine dose—responses (Liaw & Chen, 1998).
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(i) Japan
Life Span Study

The Life Span Study cohort originally consisted of 100 000 survivors [sex distribution
not reported] of the atomic bomb blasts in Hiroshima and Nagasaki. The cohort was
expanded in 1968 and 1985 by adding approximately 10 000 survivors each time. The
total cohort included approximately 120 000 individuals, of whom approximately 27 000
were non-exposed controls. Information on smoking was obtained from three interview
surveys conducted on a subgroup of the entire cohort in 1963—64, 1964—68 and 1968-70,
and four postal surveys conducted on various subgroups in 1965, 1969, 1979 and 1980.
The cancer incidence in 61 505 survivors for whom smoking data were available was
reported. For 42% of this group, information on smoking was available from at least two
surveys. Information on cancer incidence and mortality was obtained from the Radiation
Effects Research Foundation tumour registry and mortality database. Poisson regression
models were used to fit log-linear relative risk and linear excess relative risk models
(Akiba, 1994; Land et al., 1994; Goodman et al., 1995).

Japanese Physicians’ Study

A survey of smoking and drinking habits among physicians in western Japan was
carried out using self-administered questionnaires in 1965. From 6815 male respondents
in nine prefectures (51% response rate), a cohort of 5477 male physicians was established.
Vital status was followed until 1983 and confirmed by various medical associations.
Copies of death certificates were obtained from the District Legal Affairs Bureau and the
cause of death coded with the ICD-8. After exclusions, the analysis was done on 5130
men. Statistical analysis was performed using the Cox proportional hazards model (Kono
et al., 1987).

Six-prefecture Study

In 1965, 122 261 men and 142 857 women aged >40 years (95% of the census
population) in 29 health centre districts from six prefectures in Japan were interviewed.
The six prefectures were selected as being representative of the entire country. The ques-
tionnaire included questions on smoking, alcohol consumption and dietary habits, occu-
pation, and marital status. A record linkage system was established for the annual follow-
up. During the 16-year follow-up period, 8% of the cohort migrated from the original
health districts. Deaths among cohort members were monitored by linkage to vital statis-
tics kept at each public health centre. Cause of death was coded using the 7th revision of
the International Classification of Diseases (Hirayama, 1967, 1975a,b, 1977a,b, 1978,
1981, 1982, 1985, 1989a,b,c; Mizuno et al., 1989; Akiba & Hirayama, 1990; Hirayama,
1990; Kinjo et al., 1998).

Regular male smokers who had started smoking between 18 and 22 years of age, and
who were, at that time, between the ages of 40 and 79 years, were selected from the cohort
for further analysis, resulting in a subcohort of 49 013 men (Mizuno et al., 1989). [This
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study was large and unique in that it involved a non-Caucasian population and was based
on interviews rather than self-completed questionnaires.]

Chiba Center Association Study

The Chiba Center Association Study was a nested case—control study based on a
cohort population of 17 200 male participants in a mass screening for gastric cancer by
the Chiba Cancer Association in Japan in 1984. Cancer cases in cohort members were
detected by record linkage to the Chiba Cancer Registry. The participants were followed
from 1984 until 1993. For each cancer case, two controls were selected from the cohort
population by matching on sex, birth year and area of residence (Murata et al., 1996).

Fukuoka Study

A baseline survey was conducted from 1986 until 1989 among the general population
of Fukuoka, the region with the highest liver cancer mortality in Japan. All inhabitants
aged > 30 years were asked to answer a questionnaire, to which the response rate was
84.3%. A follow-up survey was conducted annually to verify the vital status of partici-
pants. For study subjects who had died, the cause of death was determined from the health
certificate and classified according to ICD-9. The participants were followed up until
1996.

Women were excluded from this survey because of the small numbers of deaths and
current smokers. After exclusions, 4050 men were included in the analysis. Cox propor-
tional hazards regression analysis was employed to estimate relative risks and 95% confi-
dence intervals (Mizoue et al., 2000).

(d)  Others

Seven-country Study

Jacobs ef al. (1999) studied a cohort of 12 763 men in seven countries between 1957
and 1964, after administration of a standardized questionnaire. The questionnaire
included questions about daily cigarette consumption at entry, years of smoking cessation
for former smokers, age, weight and height. A physical examination at baseline included
a comprehensive history of cardiovascular and cerebral vascular health. Information on
vital status and cause of death was obtained during the 25 years of follow-up, by exa-
mining death certificates, collecting medical records from hospitals and from interviews
with physicians and relatives. A Cox proportional hazards model was used to compute
relative risk.

Israel Civil Service Centre Study

In 1963, Kark et al. (1995) studied a cohort of 9975 male civil servants between the
ages of 40 and 69 years living in Haifa, Jerusalem and Tel Aviv, Israel. The initial exami-
nation included a physical examination, measurement of blood pressure, weight and
height, electrocardiography and venipuncture. A questionnaire, which included questions
on sociodemography, health behaviour, diet and psychosocial factors, was administered
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by a trained interviewer. Further examinations were carried out in 1965 and 1968. The
follow-up period ended on 31 December 1986 and included 198 298 person—years of
cancer surveillance by linking the cohort list to both the National Cancer Registry and the
National Death Registry. A total of 153 cases of lung cancer were identified. The Cox
proportional hazards model was used to compute relative risk by including age as a
continuous variable, and city of employment, cigarette smoking and body-mass index as
dummy variables. The reference categories were never-smokers, resident in Haifa and Tel
Aviv, and the upper fifth of the body-mass index frequency distribution.



Table 2.1. Cohort studies of cancer and cigarette smoking

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
United Kingdom
British 1951 Doll & Hill (1964a,b);  1951-91 40 634 (34 440 men, Postal Deaths  Lung, urinary bladder, Information on pipe
Doctors’ Doll & Peto (1976); 6194 women) British questionnaire kidney, upper aerodigestive  and cigars
Study Doll et al. (1980, 1994) doctors [age not tract (oesophagus, mixed),
reported] pancreas, stomach, colon,
rectum, liver, leukaemia,
ovary, non-Hodgkin
lymphoma, multiple
myelomas
Whitehall 1967-69  Ben-Shlomo et al. 1967-87 19 018 men from the Interview Deaths  Lung Information on pipe
Study (1994) British Civil Service, and cigars
clinically examined,
aged 40—69 years
British United  1975-82  Wald & Watt (1997) 1975-93 21 520 professional and  Interview Deaths  Lung Information on pipe
Provident businessmen, aged and cigars
Association 35-64 years
(BUPA)
Study
Sweden
Swedish Twin 1961 Floderus et al. (1988); 1961-97 10 942 same-sex twin Postal Deaths  Lung, urinary bladder, Information on pipe
Registry Steineck et al. (1988); pairs, born 18861925  questionnaire stomach, colon, rectum, and cigars
Study Gronberg et al. (1996); endometrium, prostate Floderus et al.

Terry et al. (1998,
1999, 2001)

mentioned 10 945
pairs.
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Swedish 1963 I: Cederlof et al. 1963-72 Adults selected from Postal Deaths  Lung, urinary bladder, Information on pipe
Census Study (1975); Carstensen the 1960 census questionnaire pancreas, colon, rectum, and cigars
et al. (1987) population, aged 18-69  (94%), telephone, liver, endometrium, cervix  Stratified by urban-
years interview rural residence
I: 51911 (25 444 men,
26 467 women)
II: Nordlund ef al. 1964-89 I1: 41 710 (15 881 men,  Postal Cases Lung, urinary bladder, Stratified by place of
(1997, 1999) 25 829 women) questionnaire kidney, upper aerodigestive  residence
(87%), telephone, tract (oral cavity, pharynx,
home visits oesophagus, mixed),
pancreas, stomach, colon/
rectum, liver, breast,
endometrium, cervix,
leukaemia
Swedish 1971-75 I: Adami et al. (1996); 1971-92 Male construction Self-administered  Cases Kidney, colon, rectum,
Construction 1) Nyrén et al. (1996) workers, aged questionnaire/ prostate, leukaemia, non-
Workers’ 1971-91  II: Adami et al. (1998) > 35 years interview Hodgkin lymphoma,
Study an III: Chow et al. (2000) I: 143 998 Hodgkin lymphoma,
1971-92 1I: 334 957 multiple myelomas
(11m) III: 363 992
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Norway
Norwegian 1964-65  Heuch et al. (1983); 1966-93 26 132 subjects Postal Cases Lung, urinary bladder,
Cohort Study Engeland et al. (11 863 men, 14 269 questionnaire kidney, upper aerodigestive
(1996a,b); Kjaerheim women) including a tract (mixed), pancreas,
et al. (1998) sample of the 1960 stomach, colon, rectum,
census population, a breast, endometrium,
random sample from 4 cervix, prostate, leukaemia,
selected counties and a ovary
sample of siblings
living in Norway with a
sibling living in the
USA, aged 33-72 years
Norwegian 1974-78  I: Vatten & Kvinnsland 197288 Participants in a health  Interview Deaths  Lung, pancreas, stomach, Information on pipe
Screening @ (1990) screening programme, colon, rectum, breast, and cigars
Study 1972-78  1I: Tverdal et al. aged 35-49 years cervix, prostate
n (1993); Thune & Lund I: 24 329 women
1977-83  (1994) I1: 44 290 men, 24 535
(I1II) III: Veieread et al. women; 53 242 men
(1997) III: 26 119 men
Finland
Finnish Men’s 1962 Pedersen et al. (1969);  1964-80 4452 men from 3 urban  Interview Cases Lung, prostate Hakulinen et al.

Study

Tenkanen et al. (1987);
Hakulinen et al. (1997)

and 3 rural areas, born
1898-1917

(1997) also included
subjects from
another survey in
1972-71
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Finnish 1966-72  Knekt et al. (1998); 1966-91 56 973 subjects having  Postal Cases Colon, rectum, prostate
Mobile Clinic Heikkila et al. (1999) received multiphasic questionnaire,
Health health examination checked by
Examination from the Mobile Clinic  interview
Study [sex distribution not
reported]
Iceland
Reykjavik 1967-91  Tulinius et al. (1997) 1968-95 22 946 (11 366 men, Self-administered ~ Cases Lung, urinary bladder,
Study 11 580 women) questionnaire oesophagus, pancreas,
residents of Reykjavik, stomach, colon,
born 1907-1954, aged endometrium, cervix,
31-61 years prostate, leukaemia
The Netherlands
Dutch Study 1975-77,  Ellard et al. (1995); 1975-90 26 697 women from 2 Self-administered  Cases Lung, colon/rectum
1982-83  de Waard et al. (1995); breast cancer screening  questionnaire

van Wayenburg et al.
(2000)

programmes (DOM
project and Lutine
Study) in Utrecht, aged
40-64 years
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Denmark
Copenhagen 1976-78, Lange et al. (1992); 1976-89 14 223 subjects Self-administered Deaths  Lung The study by
City Heart 1981-83  Prescott et al. (1999) (6511 men, 7703 questionnaire Prescott et al. (1999)
Study women) randomly was based on data
selected among 90 000 from three cohorts,
persons living in a including the
defined area of Copenhagen City
Copenhagen, aged Heart Study, the
220 years Centre of Preventive
Medicine and the
Copenhagen Male
Study.
USA
Framingham 1948-52  Williams et al. (1981);  1948-82 5209 subjects receiving  Interview Cases Lung, colon
Heart Study Freund et al. (1993) routine examinations at
the Framingham Heart
Study Clinic, MA
American 1952 Hammond & Horn 1952-55 187 783 men from 9 Self-administered Deaths  Lung, urinary bladder, Information on pipe
Cancer (1958a,b) states, aged 50-69 questionnaire upper aerodigestive tract and cigars
Society years (mixed), pancreas, colon,
(nine-state) rectum
Study
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
US Veterans’ 1954, Kahn (1966); Rogot &  1954-80 293 958 male holders Postal Deaths  Lung, urinary bladder, Information on pipe
Study 1957 Murray (1980); Kinlen of a US Government questionnaire kidney, upper aerodigestive
& Rogot (1988); Life Insurance, aged tract (oral cavity,
McLaughlin et al. 31-84 years nasopharynx, larynx,
(1989); Hsing et al. pharynx, oesophagus),
(1990a); McLaughlin pancreas, stomach, colon,
et al. (1990a,b); Hsing rectum, liver, leukaemia,
etal (1991); soft-tissue sarcoma, brain,
Heineman et al. biliary ducts, adrenals,
(1992); Zahm et al. non-Hodgkin lymphoma,
(1992); Chow et al. Hodgkin’s lymphoma,
(1993); Heineman et multiple myelomas
al. (1994); Chow et al.
(1995); Heineman et
al. (1995); McLaughlin
et al. (1995); Chow
et al. (1996)
Californian 1954-57  Weir & Dunn (1970) 1954-62 68 153 male labour Postal Deaths  Lung, urinary bladder,
Study union members, aged questionnaire upper aerodigestive tract
35-64 years (oral cavity, larynx,

pharynx, oesophagus),
pancreas
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Cancer 1959-60  Hammond & Garfinkel 195972 1051 038 adults from Postal Deaths  Lung, urinary bladder, Information on pipe
Prevention (1961); Hammond 25 states, aged questionnaire upper aerodigestive tract and cigars
Study I (1966); Garfinkel > 30 years (oesophagus, mixed), For women, all sites
(CPS-I) (1980); Hammond & pancreas, stomach, of the aerodigestive
Seidman (1980); colon/rectum, liver, tract and all cancers
Garfinkel (1985); endometrium, cervix, of the haematopoie-
Stellman & Garfinkel leukaemia, biliary ducts tic system were
(1986, 1989a,b); grouped.
Garfinkel & Boffetta
(1990); Thun et al.
(1995); Thun & Heath
(1997); Thun et al.
(1997a); Shanks &
Burns (1998)
Harvard 1962, Paffenbarger et al. 1962-92 13 905 male Harvard Postal Cases/  Leukaemia, Hodgkin
Alumni Study 1966 (1977, 1978) alumni; mean age, questionnaire deaths  lymphoma
58.3 years
Tecumseh 1962-69  Islam & Schottenfeld, 1962-87 3956 residents Interview Cases Lung
Community 1994 (1857 men, 2099
Health Study women) of Tecumseh,
(V1y/11) MI, aged > 25 years

HIONWS 0DDVdOlL

el



Table 2.1 (contd)

References

Cohort sample and
age at beginning of
follow-up

Neoplasms analysed

Comments

Country Date of

Name of cohort

study sampling

Kaiser 1964-73

Permanente D

Medical Care ~ 1978-85

Program (I

Study 1964-91
(I+1D)

American 1965-68

Men

of Japanese

Ancestry

Study

Lutheran 1966

Brotherhood

Insurance

Study

MRFIT Study 1975

I: Hiatt & Bawol
(1984); Hiatt &
Fireman (1986);
Friedman (1993);
Friedman & van den
Eeden (1993); Iribarren
et al. (1999, 2001)

II: Hiatt et al. (1988),
Klatsky et al. (1988);
Sidney et al. (1993);
Hiatt et al. (1994)
I+1II: Herrinton &
Friedman (1998)

Stemmermann et al.
(1988); Severson et al.
(1989); Nomura et al.
(1990a,b); Chyou et al.
(1992, 1993a,b, 1995);
Nomura et al. (1995);
Chyou et al. (1996)

Hsing et al. (1990b);
Kneller et al. (1991);
Linet et al. (1991);
Chow et al. (1992);
Linet et al. (1992);
Zheng et al. (1993);
Hsing et al. (1998)

Kuller et al. (1991)

Members of the Kaiser
Permanente Medical
Care Program

I: approx. 175 000
members aged 15—

94 years

II: approx. 80 000
members aged 30-89
years

I+1I: 252 836 members
aged 16-84 years

8 006 American men of

Japanese ancestry
residing in Hawaii,
born 1900-19

17 633 male holders of

a Lutheran Brother-
hood Insurance policy,
largely of Swedish,
Norwegian or German
descent, aged

> 35 years

12 866 randomized
participants initially
selected for the
MRFIT, aged
35-57 years

Lung, pancreas, colon,
rectum, breast, prostate,
leukaemia, thyroid, non-
Hodgkin lymphoma,
multiple myelomas

Lung, urinary bladder,
upper aerodigestive tract
(mixed), stomach, colon,

rectum, colorectal polyps,

prostate

Lung, pancreas, stomach,

colon/rectum, leukaemia,
non-Hodgkin lymphoma,
multiple myelomas

Lung, urinary bladder,

kidney, upper aerodigestive
tract (oesophagus, mixed),

pancreas

Information on pipe
and cigars

Period of collection
and age range of
participants at
baseline vary slightly
between studies,
leading to different
cohort sizes

Information on pipe
and cigars
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€8 HNNTOA SHdVIDONOW DdVI



Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Nurses’ 1976 Willett et al. (1987); 1976-92 121 700 female nurses  Postal Cases Lung, colon, rectum,
Health Study Hunter et al. (1990); from 11 states, aged questionnaire colorectal polyps, pancreas,

Chute et al. (1991); 30-55 years breast, skin

Giovannucci et al.

(1994a); Kearney et al.

(1995); Grodstein et al.

(1995); Fuchs et al.

(1996); Speizer et al.

(1999); Egan et al.

(2002)
Adventists’ 1976 Mills et al. (1988, 1976-82 34 198 male and Postal Cases Urinary bladder, breast,
Health Study 1989a,b, 1990, 1991); female Adventists, questionnaire pancreas, colon, prostate,

Singh & Fraser (1998) aged > 25 years leukaemia, multiple

myeloma
Leisure World  1981-82  I: Wu et al. (1987) 1981-85 Retirees living in a Postal Cases Pancreas, colon/rectum,
Study €8} IT: Ross et al. (1990); retirement community questionnaire prostate
1981-85  Shibata et al. (1994) 1: 11888
€] 1I: 13 976

[sex distribution not
reported]
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Cancer 1982 Garfinkel (1985); 1982-96 1 185 106 adults from Postal Deaths  Lung, kidney, stomach, Information on pipe
Prevention Stellman & Garfinkel 25 states, aged questionnaire colon/rectum, colorectal and cigars
Study I (1986); Garfinkel & > 30 years polyps, breast, leukaemia
(CPS-1I) Stellman (1988);
Stellman & Garfinkel
(1989a); Garfinkel &
Boffetta (1990); Calle
et al. (1994); Thun
et al. (1995); Heath
etal. (1997); Thun &
Heath (1997); Thun
et al. (1997a,b); Kahn
et al. (1998); Chao
et al. (2000); Shapiro
et al. (2000); Chao
et al. (2002)
Iowa 1986 Potter et al. (1992); 1986-98 41 837 women Postal Cases Lung, pancreas, colon,
Women’s Gapstur et al. (1992); randomly selected from  questionnaire breast, non-Hodgkin
Health Study Bostick et al. (1994); the Iowa driver’s lymphoma
Harnack et al. (1997); licence list, aged 55-69
Parker et al. (2000) years
Health 1986 Giovannucci ef al. 198694 47 781 male health Postal Cases Pancreas, colon/rectum,
Professionals’ (1994b); Kearney et al. professionals, aged questionnaire colorectal polyps, prostate,
Follow-up (1995); Fuchs et al. 40-75 years skin
Study (1996); van Dam et al.

(1999); Giovannucci
et al. (1999)
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Canada
Canadian War 1956 Best et al. (1961); 1956-62 92 000 war veterans Postal Deaths  Lung, urinary bladder,
Veterans’ Lossing et al. (1966) (78 000 men, 14 000 questionnaire pancreas
Study women), aged 55-79
years
National 1980-85 Friedenreich et al. 1980-93 Multicentre Self-administered  Cases Breast, endometrium Friedenreich et al.
Breast (1993); Terry et al. randomized controlled  questionnaire (1993) conducted a
Screening (2002) trial of mammography nested case—control
Study (NBSS) screening for breast study.
cancer in almost 90 000
women, aged 40-59
years
China
Shanghai 1972-73,  Chen et al. (1997) 1972-93 9351 factory Interview Deaths  Lung, upper aerodigestive  Site-specific
Factory Study  1977-78 employees (6494 men, tract (oesophagus), analyses conducted
2857 women) aged stomach, colon/rectum, for men only
35-64 years liver
Xi’an Factory 1976 Lam et al. (1997 1976-96 1696 factory Interview Deaths  Lung, upper aerodigestive

Study

employees (1124 men,
572 women) aged
> 35 years

tract (oesophagus), liver
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Shanghai 1983-84  Gao et al. (1999) 1983-94 213 800 residents of Interview Deaths  Lung, upper aerodigestive
Residential urban, suburban and tract (oesophagus),
Study rural areas of Shanghai, stomach, liver
aged > 20 years [sex
distribution not
reported]
Linxian 1985 Guo et al. (1994) 1985-91 Approx. 30 000 Interview Cases Upper aerodigestive tract Nested case—control
Intervention residents of (oesophagus), stomach study
Trial Study 4 communes in
Linxian, aged 40—69
years [sex distribution
not reported]
Shanghai 1986-89  Ross et al. (1992); 1986-93 18 244 male residents Interview Cases Lung, urinary bladder, Ross et al. (1992)
Men’s Study Yuan et al. (1996) of 4 communities in upper aerodigestive tract conducted a nested
Shanghai, aged 45-64 (oesophagus, mixed), case—control study
years pancreas, stomach, colon, on smoking and risk
rectum, liver of colorectal
adenomatous polyps.
China, Province of Taiwan
Taiwanese 1982-86  Liaw & Chen (1998) 1982-94 14 397 residents Interview Deaths  Lung, urinary bladder,
Study (11 096 men, 3301 upper aerodigestive tract

women) of Taiwan,
aged > 41 years

(nasopharynx, oesophagus,
mixed), stomach,
colon/rectum, liver,
pancreas, cervix

871
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Table 2.1 (contd)
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Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information deaths
study sampling follow-up  follow-up
Japan
Life Span 1963, Akiba (1994); Land 1963-87 93 000 exposed Postal Cases Lung, upper aerodigestive
Study 1968, et al. (1994); Goodman survivors of the atomic  questionnaire, tract (nasal cavity and
1985 et al. (1995) blasts and 27 000 non-  interview sinuses, larynx,
exposed controls [sex oesophagus, mixed), colon,
distribution not rectum, liver, breast
reported]
Japanese 1965 Kono et al. (1987 1965-83 5477 male physicians, Self-administered Deaths  Lung, upper aerodigestive
Physicians’ aged 27-89 years questionnaire tract (oesophagus, mixed),
Study stomach, colon/rectum,
liver
Six-prefecture 1965 Hirayama (1967, 1965-81 265 118 subjects Interview Deaths  Lung, urinary bladder,
Study 1975a,b, 1977a,b, (122 261 men, upper aerodigestive tract
1978, 1981, 1982, 142 857 women) (larynx, oesophagus,
1985, 1989a,b,c); covering > 90% of the mixed), pancreas, stomach,
Mizuno et al. (1989); census population from colon, rectum, liver, cervix
Akiba & Hirayama 29 districts, aged
(1990); Hirayama > 40 years
(1990); Kinjo et al.
(1998)
Chiba Center 1984 Murata et al. (1996) 1984-93 17 200 male Self-administered ~ Cases Lung, urinary bladder,
Association participants in a mass questionnaire upper aerodigestive tract
Study screening for gastric (mixed), pancreas,
cancer stomach, colon, rectum,
liver
Fukuoka 1986-89  Mizoue et al. (2000) 1986-96 13 270 residents of Self-administered Deaths  Stomach, liver Results reported
Study 4 towns in Fukuoka, questionnaire include only men

aged > 30 years [sex
distribution not
reported]

because of the low
prevalence of site-
specific cancer
deaths in women.
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Table 2.1 (contd)

Country Date of References Maximum  Cohort sample and Collection of Cases/  Neoplasms analysed Comments
Name of cohort years of age at beginning of information Deaths
study sampling follow-up  follow-up
Others
Seven- 1957-64  Jacobs et al. (1999) 25 years 12 763 men from 16 Self-administered Deaths  Lung
Country cohorts in Croatia, questionnaire
Study Finland, Greece, Italy,
Japan, the Netherlands,
Serbia and the USA,
aged 40-59 years
Israel Civil 1963 Kark et al. (1995) 1963-86 9975 male civil Interview Cases Lung

Service
Centre Study

servants in Israel, aged
40-69 years
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2.1 Cigarette smoking

2.1.1  Lung cancer

Lung cancer is now the most common type of cancer in the world, and the total
number of cases that occur annually is estimated to be 1.2 million (Parkin et al., 2000).

The causal relationship between tobacco smoking and lung cancer was established
during the 1950s (Medical Research Council, 1957; Doll, 1998).

Tobacco smoking was considered to be causally related to cancer of the lung in the
IARC Monograph on tobacco smoking based on the findings of the studies available at that
time (IARC, 1986). Since 1986, much further evidence has accumulated on the magnitude
of the increase in lung cancer risk associated with prolonged smoking, the progressive
increase in smoking rates in women as well as in men, the decrease in risk that occurs
among smokers after cessation compared with smokers who continue smoking, and the
increase in the risk for adenocarcinoma of the lung in smokers in recent years. The current
epidemiological evidence comes from many more countries and geographical regions than
were considered in 1986. The following section summarizes the epidemiological evidence
on how the relationship between smoking and lung cancer varies with duration and
intensity of smoking, cessation of smoking, type of cigarette, histological type of lung
cancer and population characteristics. The main characteristics and the results of the cohort
studies are presented in Tables 2.1 and Tables 2.1.1.1-2.1.1.3, respectively. For the
case—control studies, the study designs are summarized in Table 2.1.1.4 while results are
presented in Tables 2.1.1.5-2.1.1.13.

(@)  Factors affecting risk

(1)  Duration and intensity of smoking

The results of cohort and case—control studies that reported on duration and intensity
of smoking in association with lung cancer risk are presented in Tables 2.1.1.1 and Tables
2.1.1.5-2.1.1.7, respectively. In smokers, the most important parameter of smoking that
affects lung cancer risk is the duration of regular smoking, although risk also increases
with the number of cigarettes smoked per day. The stronger association of lung cancer risk
with the duration than with the intensity of smoking may in part reflect the accuracy with
which these two parameters are measured. Duration is determined by the age at initiation
and attained age in current smokers or by age at smoking cessation. These parameters can
be estimated reasonably accurately in epidemiological studies. The intensity of smoking
is influenced not only by the number of cigarettes smoked per day, which can be estimated
from self-reporting, but also by depth of inhalation, number of puffs taken per cigarette
and retention time in the lung. Misclassification of smoking intensity may occur because
of the necessity for a smoker to maintain his or her accustomed level of nicotine intake.
Smokers therefore compensate for reductions in the number of cigarettes smoked per day
by smoking each cigarette more intensively. The studies that are most informative about
the relative importance of duration of smoking versus number of cigarettes smoked per
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day are large cohort studies where age-specific lung cancer rates can be compared across
a broad range of ages and durations of smoking within narrow strata of numbers of ciga-
rettes smoked per day.

For example, Figure 2.1.1.1 presents the annual death rate from lung cancer (per
100 000) among men and women enrolled in the American Cancer Society cohort (CPS-II)
during the first 6 years of follow-up (1982—88) (see Table 2.1 for cohort description). Age-
specific death rates are presented for lifelong nonsmokers and for participants who reported
that they smoked 20 cigarettes per day or 40 cigarettes per day at the time of enrolment in
the study. For men and women, the death rate from lung cancer increased approximately 30-
fold from age 45-49 years to age 75-79 years among those who reported currently smoking
either 20 cigarettes per day or 40 cigarettes per day at enrolment. This age interval corres-
ponds to an average increase in the duration of smoking from 22-26 years to 62—66 years
among current smokers in this population. There is a much smaller increase in the age-
specific death rates between participants who smoked 40 cigarettes per day and those who
smoked 20 cigarettes per day.

The critical relationship between the duration of smoking and risk for lung cancer was
demonstrated by Peto and Doll (1984) based on a 20-year follow-up of the British
Doctors’ Study (Doll & Peto, 1976). Using a statistical model fitted to data from the men

Figure 2.1.1.1. Lung cancer mortality rates by age and amount currently smoked
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in the British Doctors’ Study, Doll and Peto (1978) estimated that the annual excess
incidence of lung cancer increased approximately 100-fold when men who had smoked
for 45 years were compared with those who had smoked for 15 years (see Table 2.1.1.14).
This 100-fold increase with duration of smoking is seen for both moderate and heavy
smokers. Case—control studies that have examined risk in relation to both duration of
smoking and number of cigarettes smoked per day have demonstrated a stronger asso-
ciation with duration (see Table 2.1.1.7).

The effects of duration of smoking are so strong, and so closely correlated with age,
that it is difficult to determine whether ageing itself has any independent effect on excess
lung cancer rates among people of different ages who have similar smoking histories.
Lung cancer risk was found to increase exponentially with age among male current
smokers in both the British Doctors’ Study (Figure 2.1.1.2) and in CPS-II (Figure 2.1.1.3).
Death rates from lung cancer also increased exponentially with age among female current
smokers in CPS-II during the 1982-88 follow-up, except in women aged = 80, who
represented birth cohorts of women who started smoking 4-15 years later than the
average age of starting smoking among women aged 40 in 1982 (Thun et al., 1997a).

The close correspondence between the age of starting smoking and the duration of
cigarette smoking among current smokers results in higher age-specific cancer death rates
in smokers who began smoking at earlier ages. This is illustrated in Figure 2.1.1.4, based
on 8.5 years of follow-up of the US Veterans cohort (Kahn, 1966). In both ‘moderate’

Figure 2.1.1.2. Lung cancer mortality rates among male nonsmokers and regular
cigarette smokers
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Figure 2.1.1.3. Lung cancer mortality rates by cigarette smoking status and age in
men and women from the CPS-II cohort, 1982-88
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Figure 2.1.1.4. Relationship between age at starting regular cigarette smoking and
lung cancer death rates at age 55-64 years in US men
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smokers (10-20 cigarettes per day) and ‘heavy’ smokers (21-39 cigarettes per day), the
annual death rate from lung cancer at age 55-64 was higher the younger the age at which
the men had started to smoke. Age at starting smoking cannot be separated from the
duration of smoking in analyses of current smoking by attained age.

A consequence of the strong relationship between prolonged smoking and lung cancer
risk is that the full effect of smoking in a population is not seen in national rates of lung
cancer until regular smoking has been entrenched in that population for at least 50 years.
The consequences of smoking on lung cancer may also be underestimated in epidemio-
logical studies that do not include long-term smokers. Differences in the distribution of
the age groups of the smokers being studied and in the duration of regular heavy smoking
contribute to the quantitative variations in the age-specific absolute lung cancer rates and
in the relative risks associated with current smoking. The maturation of the smoking
epidemic is evident in temporal changes in age-specific death rates for lung cancer in
countries where cigarette smoking has been common for many decades. The age-specific
lung cancer rates reflect the ageing of successive birth cohorts of smokers. For example,
Figure 2.1.1.5 depicts the changes in age-specific death rates from lung cancer in white
and non-white men and women in the USA from 1930 to 1996. Within each age group,
the death rate from lung cancer has first increased and then decreased, with the downturn
in the age-specific death rate from lung cancer beginning earlier at younger than at older
ages. These temporal patterns in lung cancer reflect historical patterns in cigarette
smoking over the previous 10—60 years. Successive birth cohorts (generations) of men
and women smoked progressively more than the previous generation over the first half of
the twentieth century, and then progressively less until intensified marketing to ado-
lescents began in the 1990s.

(i)  Smoking cessation

The effect of smoking cessation on relative risk for lung cancer has been evaluated by
a large number of analytical studies. In many case—control studies (Table 2.1.1.8) and in
cohort studies (Table 2.1.1.2) that examined the lung cancer risk among people who quit
smoking cigarettes, a significant reduction in the relative risk of lung cancer was
observed. This reduction in relative risk was observed in both men and women, among
light (i.e. <20 cigarettes/day) and moderate to heavy cigarette smokers (i.e. =20 ciga-
rettes/day), and among those who typically smoked manufactured cigarettes as well as
who rolled their own cigarettes. The reduction in risk was observed within 1-4 years of
smoking cessation, and the magnitude of the reduction in relative risk increased with
increased time since cessation.

However, comparisons between smokers and former smokers in particular popu-
lations were often made when the hazards among the continuing smokers in those popu-
lations were still far from maximal; therefore, the comparisons seriously underestimated
the magnitude of the long-term benefits of stopping. The most accurate estimate of the
benefit of smoking cessation comes from studies conducted in populations, like the
United Kingdom, where the full hazards of continued smoking were already apparent and
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Figure 2.1.1.5. Lung cancer mortality rates in US white and non-white men and
women, 1930-1996
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Figure 2.1.1.6. Cumulative lung cancer risk by smoking status and age at quitting
smoking in men in the United Kingdom
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where there were many long-term former smokers. For men in the United Kingdom,
where the worst affected generation of smokers was that born around 1900, a study
conducted in 1990 (and published 10 years later — Peto et al., 2000) found a high lifelong
risk of lung cancer among continuing smokers and substantially lower lifelong risks
among those who stopped at 50 or, particularly, at 30 years of age (see Figure 2.1.1.6).
Former smokers had significantly higher risks than men who had never smoked, but they
also had very substantially lower lifelong risks than those who continued, with most of
the benefit accruing not in the first decade after stopping, but in subsequent decades (see
Figure 2.1.1.6).

(i) DBpe of cigarette and inhalation

The IARC Monograph on tobacco smoking (IARC, 1986) concluded that
case—control and cohort studies available at that time suggested that prolonged use of
‘high-tar’ and untipped cigarettes is associated with greater risks than prolonged use of
filter-tipped and ‘low-tar’ cigarettes. The results of cohort and case—control studies on the
type of cigarette, tar level in cigarettes, type of tobacco and inhalation are summarized in
Table 2.1.1.3 and Tables 2.1.1.9, 2.1.1.10, 2.1.1.11 and 2.1.1.12, respectively.

As discussed in Section 1.1, cigarette composition changed substantially during the
second half of the twentieth century with the introduction of blended tobacco, filter-tipped
cigarettes and other changes intended to modify the nicotine and tar yield of these ciga-
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rettes as measured by machine smoking. The actual impact of these changes on the expo-
sure of an individual smoker to carcinogens is difficult to assesss because of the large
increase in tobacco-specific nitrosamines from the introduction of blended tobacco, varia-
bility in curing processes over time and in different countries, and compensatory changes
in smoking behaviour by smokers to maintain their accustomed level of nicotine intake.
Most importantly, the majority of smokers have used several different products at
different stages of their life as a smoker.

In the absence of large populations of smokers who have consumed a single tobacco
product for many decades, epidemiologists have relied on three lines of evidence to exa-
mine the relationship between cigarette design and cancer risk. The first involves ana-
lytical studies that compare smoking histories (particularly the switch from unfiltered,
high-tar cigarettes to filter-tipped medium-tar cigarettes) in relation to lung cancer; the
second involves comparisons of different time periods of the epidemic in cohort studies
of long duration; the third examines trends in age-specific death rates from lung cancer in
different countries in relation to the types of cigarettes being smoked. Each of these
approaches has its strengths and limitations, as discussed below.

Many case—control studies conducted since the 1960s have reported a somewhat
lower risk for lung cancer among smokers of filter-tipped ‘reduced yield’ cigarettes than
in smokers of untipped ‘high-yield’ cigarettes. These studies are summarized in Tables
2.1.1.3 and 2.1.1.9-2.1.1.10. A similar observation was made in an analysis of the CPS-I
cohort by Hammond et al. (1976). The majority of case—control studies (Kaufman et al.,
1989; Zang & Wynder, 1992; Harris et al., 1993; Benhamou et al., 1994; Kabat, 1996;
Zang & Wynder, 1996) show a dose—response relationship between the tar content of the
cigarette smoked and the relative risk for lung cancer. The greater risk associated with
higher tar level has been shown in both sexes in both Kreyberg I and Kreyberg II histo-
logical types and in both squamous-cell carcinoma and in adenocarcinoma.

In cohort studies, the reported magnitude of the risk reduction associated with low-tar
cigarettes ranged from 25-50% in the CPS-I cohort (Hammond et al., 1976; Stellman &
Garfinkel, 1989b) to 14% in the MRFIT cohort (Kuller ef al., 1991) and to no reduction
in the Kaiser Permanente cohort (Sidney ef al., 1993). The studies comparing ‘high-yield’
and ‘reduced yield’ cigarettes have had limited ability to control for all the factors that
affect smoking behaviour, compensatory changes or selection of type of cigarettes.
Furthermore, since the quantification of the tar content of cigarettes varied somewhat
from study to study, the measures of the magnitude of risk reduction are not directly com-
parable. In all of these studies, the risk for lung cancer in smokers greatly exceeded that
in never-smokers and former smokers irrespective of the type of cigarette.

Several cohort studies have examined changes in risk for lung cancer among cigarette
smokers in the United Kingdom and the USA during the mid-twentieth century, when
most of the cigarettes smoked were untipped, high-tar types, and during the late twentieth
century, when the majority of smokers used filter-tipped, intermediate yield cigarettes.
These cohort studies have indicated that the relative and absolute risks for lung cancer
associated with smoking continued to increase among older smokers, despite a dramatic
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decrease in machine-measured tar delivery over the same time period. The increase in risk
associated with smoking has been interpreted as evidence against the efficacy of lower
yield products in reducing risk for lung cancer (Burns et al., 2001). However, the
interpretation of the trend in risk from CPS-I to CPS-II is difficult because these cohorts
represent time intervals in which there were major increases in the intensity of smoking
by young people (Peto & Doll, 1984; IARC, 1986). A similar comparison was made for
male smokers in the British Doctors’ Study in which the first 20 years of follow-up
(1951-70) were compared with the second 20 years (1971-90). Although the age-specific
comparisons are based on a much smaller number of deaths in the British Doctors’ Study
than in the American Cancer Society cohorts, this study also showed higher age-standar-
dized death rates from lung cancer during the second than during the first follow-up
interval. A strength of these cohort studies is that they indicate that the introduction of
filter-tipped cigarettes did not result in the expected rapid reduction in risk for lung
cancer, especially among older smokers, for whom risk actually continued to increase.
The principal limitation of these studies is that they cannot distinguish between potential
changes in the pathogenicity of cigarettes and unmeasured differences in lifetime
smoking, particularly differences in the intensity of smoking by young people.

Another line of evidence involves ecological comparisons of changes in age- and sex-
specific death rates from lung cancer in various countries in relation to the type of ciga-
rette being smoked. These national trends highlight major differences in lung cancer rates
between men and women and across countries. In the United Kingdom, the lung cancer
death rate in men aged 3544 years decreased by more than 75% between the early 1960s
and 2000, whereas the rate in women remained approximately stable. The decrease in
lung cancer mortality among men in this age group exceeded the 48% decrease in
smoking prevalence in British men aged 25-34 years over the same interval. In contrast,
the decrease in death rates from lung cancer among men aged 3544 years in the USA
(Figure 2.1.1.7a) began later and has been smaller than that in the United Kingdom
(Figure 2.1.1.7b), consistent with the later uptake of widespread cigarette smoking in the
USA. The 54% decrease in death rates from lung cancer in this age range in the USA
roughly equals the 51% decrease in age-specific smoking prevalence (Thun & Burns,
2001). Among men in France (Figure 2.1.1.7c), death rates from lung cancer have
increased precipitously in men aged 35-44 years since 1950 and in women since 1985. It
is plausible that the continued use of high-tar cigarettes may have influenced these
patterns, but it is not possible to separate the effects of changing cigarette consumption
from the effects of changing cigarette composition. A final example is that of Hungary,
where death rates from lung cancer increased precipitously from 1960 to 1980 to levels
exceeding the highest rates reported in the USA, and have subsequently declined (Figure
2.1.1.7d). A strength of the ecological data is that they suggest that the shift from very
high-tar cigarettes to medium yield products may attenuate the lung cancer risk, as can be
seen, for example, in men in the United Kingdom where this trend is not obscured by
rapidly increasing lung cancer rates from increasing cigarette consumption. Limitations
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Figure 2.1.1.7. Trends in lung cancer mortality rates in men and women, 35-44 years
in a) USA, b) United Kingdom, c) France and d) Hungary
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of the ecological studies are that such analyses lack data on individual exposure and out-
comes and cannot control for potentially relevant covariates such as diet and air pollution.

The Working Group considered each of the lines of observational evidence that
contribute to the assessment of the consequences of changes in cigarettes. Each has
serious limitations that reflect the inherent difficulties of tracking the consequences of a
single aspect of smoking that has varied over time concomitantly with other aspects of
smoking, including intensity of smoking, particularly at younger ages. Successive birth
cohorts have had differing profiles of exposure to cigarettes of differing characteristics.
These patterns have varied between countries.

Nevertheless, after considering the limitations of the evidence, the Working Group
concluded that changes in cigarettes since the 1950s have probably tended to reduce the
risk for lung cancer associated with the smoking of particular numbers of cigarettes at
particular ages. Supporting evidence for this conclusion came from the limited data from
case—control and cohort studies on cigarette type and from the patterns of declining
mortality rates from lung cancer among men in early middle age, particularly in the
United Kingdom. However, the introduction of cigarettes that can be misperceived as
‘safe’ may well have adversely affected smoking uptake rates, cessation rates and con-
sumption per smoker. Hence, the Working Group could not estimate the net impact of
changes in cigarettes on national mortality rates. Moreover, there are still massive epi-
demics of lung cancer and other diseases caused by cigarette smoking in the United
Kingdom, the USA and many other countries.

Differences in risk associated with type of tobacco, i.e. blond versus black, have been
examined in case—control studies as summarized in Table 2.1.1.11. Relative risks are
consistently higher among smokers of black tobacco than smokers of blond or mixed

types.
(iv) Histological type

The major histological types of lung cancer are squamous-cell carcinoma, adeno-
carcinoma (including bronchioloalveolar), large-cell carcinoma and small-cell undifferen-
tiated carcinoma. In the 1950s and 1960s, Doll et al. (1957) and Kreyberg (1962) found
little or no relationship between tobacco smoking and adenocarcinoma. Similarly, early
studies of bronchioloalveolar carcinoma reported no relation between tobacco smoking
and this subtype of adenocarcinoma. Since that time a number of studies have examined
this issue and are summarized in Table 2.1.1.13. In general, these more recent studies have
demonstrated a statistically significant association and exposure—response relationship
between tobacco smoke and all histological types of lung cancer. However, the asso-
ciation has been weaker historically for adenocarcinoma than for the other histological
types of lung cancer.

There have been notable shifts over time in the incidence rates of lung cancer by
histological type. In the initial decades of the smoking-related epidemic of lung cancer,
squamous-cell carcinoma was the most common type of lung cancer observed among
smokers and small-cell carcinoma was the next most common. In the USA, incidence
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rates of adenocarcinoma increased steadily between 1973 and 1987, when adenocarci-
noma supplanted squamous-cell carcinoma as the most frequent form of lung cancer
(Travis et al., 1995). Similar increases in adenocarcinoma have been observed in Asia
(Lam et al., 1987; Choi et al., 1994; Sobue et al., 1999) and in Europe (Levi et al., 1997,
Russo et al., 1997).

A comparison of two large prospective cohort studies initiated by the American
Cancer Society (CPS-I and CPS-II) in 1960 and 1980, respectively, indicates that the asso-
ciation between smoking and adenocarcinoma has strengthened in the most recent follow-
up of these cohorts (Thun & Heath, 1997). The relative risk for adenocarcinoma increased
for men from 4.6 (95% CI, 1.7-12.6) to 19.0 (95% CI, 8.3—47.7), and for women from 1.5
(95% CI, 0.3-7.7) to 8.1 (95% CI, 4.5-14.6) in CPS-I and CPS-II, respectively. The age-
standardized rates for adenocarcinoma (44.2 for men and 18.1 for women per 100 000
person—years) were only slightly lower than the rates for squamous-cell carcinoma (60.2
for men and 21.7 for women) in the more recent study (CPS-II).

An association between cigarette smoking and bronchioloalveolar carcinoma has also
been found (Morabia & Wynder, 1992; Falk et al., 1992; Morabia & Wynder, 1993).

The reasons for the increase in the incidence rate of adenocarcinoma in the general
population and among smokers are unclear. One possible contributory factor may be
related to advances in methods to detect tumours in the distal airways. Since the late
1960s, there have been a number of innovations that have probably improved the dia-
gnosis of adenocarcinoma, such as flexible bronchoscopy, fine-needle aspiration and com-
puterized scans. The histological classification of lung cancer has also improved. [The
Working Group noted that these diagnostic advances would contribute to the rise in
adenocarcinoma, but seem inadequate to explain the full increase and cannot explain the
increased association with smoking.] There are no known risk factors other than smoking
for adenocarcinoma of the lung that might explain the increase in incidence.

The other explanation that has been proposed is that changes in the formulation of
cigarettes could have led to a the shift in histological type. The introduction of filter ciga-
rettes in the 1950s may have resulted in deeper inhalation of smoke, and thus higher doses
to the distal airways from which adenocarcinomas most commonly arise. In addition,
blended reconstituted tobacco, introduced in the 1950s, releases higher concentrations of
nitrosamines, which are known to induce adenocarcinomas in rodents (Hoffman &
Hoffmann, 1997). Thun et al. (1997b) observed in an analysis of the Connecticut cancer
registry data that there was a relationship between adenocarcinoma rates and birth cohort
that peaked among people born between 1930 and 1939, which might be consistent with
changes that occurred in filter usage and tobacco composition in the 1950s.

(b)  Population characteristics

(1)  Lung cancer risk in women versus men

There is currently inconsistent and inadequate epidemiological evidence to support
the proposal that women are more susceptible than men to developing lung cancer as a
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result of smoking. Several case—control (see Tables 2.1.1.5, 2.1.1.6, 2.1.1.8, 2.1.1.9,
2.1.1.10, 2.1.1.13) and cohort studies (Tables 2.1.1.1-2.1.1.3) have failed to show a
greater relative risk in women (case—control studies: Higgins & Wynder, 1988; Lei et al.,
1996; Xu et al., 1996; Yu & Zhao, 1996; Hu et al., 1997; Muscat et al., 1997; Jockel et al.,
1998; Wunsch-Filho et al., 1998; Kreuzer et al., 2000; Mao et al., 2001; Simonato et al.,
2001; Stellman et al., 2001; cohort studies: Freund et al., 1993; Sidney et al., 1993; Islam
et al., 1994; Nordlund et al., 1999), whereas several others have shown a greater relative
risk among women (case—control studies: Gao et al., 1988; Hebert & Kabat, 1991; Risch
et al., 1993; Yu & Zhao, 1996; Zang & Wynder, 1996; Pacella-Norman et al., 2002;
cohort studies: Engeland ef al., 1996a; Tulinius et al., 1997). What is most relevant is the
absolute risk rather than the relative risk. All of the studies that postulate greater risk in
women than men are cohort or case—control studies that have estimated relative risk, but
not absolute risk (Risch et al., 1993; Hoover, 1994; McDuffie, 1994; Wilcox, 1994). In a
large prospective study, women have been shown to have lower death rates from lung
cancer than do men within equivalent strata of age and smoking (Thun et al., 2000).
Despite similar smoking characteristics among women and men up to and including early
middle age in some countries in northern Europe, the lung cancer rates were the same in
men and women (Nordlund et al., 1999). Incidence rates for lung cancer in nonsmokers
have generally been shown to be lower in women than men. This can result in large
relative risks from an equivalent or even lower increase in absolute risk for lung cancer.

(i)  Ethnicity
It has been postulated that susceptibility to lung cancer from tobacco smoking may
differ by race and ethnicity. The best comparative data available are on risk in African
Americans compared with risk in whites, and in Asian Americans compared with whites.

Even for these groups, differences in nutritional and other factors between racial and
ethnic groups complicate such comparisons.

African Americans versus Caucasians

Compared with white men, black men have a higher incidence of and death rate from
lung cancer, younger age at diagnosis and shorter survival (Stewart, 2001). Furthermore,
the racial and ethnic differences in smoking vary considerably depending on the para-
meter being measured. Black men and women begin smoking at a later age and consis-
tently report smoking fewer cigarettes per day (Novotny et al., 1988). However, smoking
prevalence has been higher in black than white men since 1950 (Burns et al., 1997) and
the brands preferred by black smokers are more likely to be mentholated or to have higher
machine-measured levels of nicotine and tar (King & Brunetta, 1999; Stellman et al.,
2003). However, studies that have compared the risk associated with mentholated and
non-mentholated cigarettes have not found any difference (Carpenter et al., 1999). Black
smokers have higher blood levels of cotinine, the main metabolite of nicotine, than do
whites who smoke a similar number of cigarettes per day (Caraballo et al., 1998; King &
Brunetta, 1999).
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Several case—control studies have compared relative risks in whites with those in
African Americans, especially in men (Harris et al., 1993; Schwartz & Swanson, 1997;
Stellman et al., 2003). In a study that compared smokers of less than 41 pack—years with
nonsmokers, African Americans had a higher relative risk than did whites aged 40-54
years (Schwartz & Swanson, 1997). In another study (Harris et al., 1993), black smokers
were at a higher risk only for Kreyberg II cancers. In the most recent study (Stellman
etal., 2003), similar risks for blacks and whites with similar smoking habits were
reported.

Asians versus Caucasians

Comparisons of lung cancer risk in Caucasians with that in Chinese and Japanese
populations are also perplexing. Absolute lung cancer rates were found to be high among
nonsmoking women in certain areas of China, perhaps as a result of indoor cooking with
poorly vented coal-fuelled stoves (Fraumeni & Mason, 1974; Law et al., 1976; Gao et al.,
1988; Wu-Williams et al., 1990). Because of the high background rate, the absolute
increase in risk for lung cancer among women who smoke in some areas of China is
actually larger than the absolute increase in lung cancer risk among women who smoke in
the USA. Peto et al. (1999) have demonstrated that the absolute death rate from lung
cancer among female smokers in these areas in China is substantially higher than the
average death rates from lung cancer among women in the USA (Figure 2.1.1.8; Thun
et al., 1997¢), despite a relative risk of approximately 2 associated with smoking in rural
areas and a relative risk of 3 in urban areas.

The situation is substantially different in Japan, where lung cancer rates among men
in the general population and among male smokers in large cohort studies (Wakai et al.,
2001) remain lower than in North America (Stellman et al., 2001). Peto and others
attribute this difference to the more recent initiation of regular heavy smoking, because
consumption of cigarettes in Japan did not increase markedly until the 1970s, and the
main increase in cigarette smoking prevalence occurred 40 years later in China than in the
USA (Liu et al., 1998; Niu et al., 1998). However, the relative risk for lung cancer ranges
between 3 and 5 among middle-aged women and men in the largely (95%) Chinese
population of Hong Kong SAR, where cigarette smoking prevalence reached its peak
about 20 years earlier than in mainland China (Lam et al., 2001). There is some evidence
that differences in nicotine metabolism may contribute to differences in intensity of
smoking between Caucasians and Chinese and Japanese. Benowitz et al. (2002) reported
slower clearance and reduced intake of nicotine from cigarette smoking in Chinese-
Americans than whites; they postulated that this may cause Asian smokers to smoke fewer
cigarettes per day. This issue has yet to be resolved.

(¢)  Lifetime probability that a smoker will develop lung cancer

The lifetime probability that a smoker will develop lung cancer is conditional on life-
time smoking practices and competing causes of death. The frequently quoted axiom that
‘only 10%’ of cigarette smokers develop lung cancer (Mabry et al., 1998) underestimated
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Figure 2.1.1.8. Lung cancer mortality rates in male and female smokers and non-
smokers aged 35-69 years in different parts of China, 198688
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In comparison, the nationwide US lung cancer death rates in 1990, similarly standardized for age, were 1.4
per 1000 men and 0.6 per 1000 women, and 0.1 per 1000 male or female US nonsmokers.

the actual lifetime probability among smokers in the late twentieth century in countries
such as the USA, where cigarette smoking has been entrenched for many decades and the
death rates from competing conditions such as cardiovascular diseases have declined
(Thun et al., 2002).

Mattson et al. (1987) estimated the probability that a male smoker, aged 35 years,
would develop lung cancer by the age of 85 years if he continued smoking. In analyses of
over 293 000 US Veterans followed from 1954 to 1962 (Kahn, 1966), it was estimated
that 9.3% of men who smoked < 25 cigarettes per day and 17.9% of those who smoked
> 25 cigarettes per day at age 35 would develop lung cancer by the age of 85 years. This
led to the estimate that ‘only 10%’ of smokers develop lung cancer (Mabry et al., 1998).

More recent studies indicate that the lifetime probability of a continuing cigarette
smoker developing lung cancer has increased over time. Analyses of the American Cancer
Society Cohort (CPS-II) have shown that the cumulative probability of death from lung
cancer in male and female smokers aged > 85 years, not conditioned on surviving other
causes of death, reached 14.6% and 8.3%, respectively, compared with 1.1% among male
and 0.9% among female lifelong nonsmokers of this age (Thun et a/., 2002). If the impact
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of competing causes of death were excluded from the calculation, the lifetime proba-
bilities would be 24.1% and 11.0% in male and female smokers, respectively, and 1.6%
and 1.1% in male and female never-smokers, respectively. The latter estimates are
probably more relevant for estimating the fraction of genetically susceptible persons in the
population than are the unconditional percentages, because they are independent of other
causes of death. These estimates reflect only the risk of developing lung cancer from
smoking; the estimates would be approximately 50% if they considered all of the condi-
tions through which smoking causes premature death.



Table 2.1.1.1. Cohort studies on tobacco smoking and lung cancer

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Hammond & American Cancer 8 Occasional smoker 1.5
Horn (1958a,b) Society (9-State) Study 249 Current smoker 9.9
USA, 187 783 men Cigarettes/day
1952-55 24 1-9 7.4
84 10-20 84
90 21-40 17.9
27 241 20.6
Lossing et al. Canadian War 18 Former smoker 6.1
(1966) Veterans’ study 325 Current smoker 14.9
Canada 78 000 men Cigarettes/day
195662 57 1-9 10.0
204 10-20 16.4
63 >21 17.3
Weir & Dunn Californian Study 368 Ever smoker
(1970) 68 153 men Cigarettes/day
USA 1-14 3.7
1954-62 15-24 9.1
225 9.6
Duration (years)
1-9 1.1
10-19 6.5
>20 8.7
Cederlof et al. Swedish Census Study 12 Former smoker 6.1
(1975) 25 444 men 28 Current smoker 7.0
Sweden Cigarettes/day
1963-72 4 1-7 2.3
11 8-15 8.8
13 =216 13.9
Duration (years)
5 1-29 1.8
23 =230 7.4
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Age at start (years)
11 219 6.5
10 17-18 9.8
7 <16 6.4
Doll et al. (1980) British Doctors’ Study 27 Mortality rate Annual mortality rate per 100 000
United Kingdom 6194 women Nonsmoker 7 women; adjusted for age and calendar
1951-73 Former smoker 23 period
(see also Doll Cigarettes/day
et al., 1994) 1-14 9
15-24 45
>25 208 p for trend < 0.001
Kono et al. (1987)  Japanese Physicians 74 Cigarettes/day Adjusted for age and alcohol
Japan Study 1-19 32 1.6-6.5 consumption
1965-83 5130 men 220 8.2 4.1-16.1
Tenkanen et al. Finnish Men’s Study Tobacco/day (g) Mortality rate Annual incidence rate per 100 000
(1987) 4604 men Cohort born 190817 persons for the period 1972-80
Finland 1 Non/former smoker 22
1963-80 15 <15 599
22 215 708
Cohort born 1898-1907
15 Non/former smoker 178
42 <15 997
30 215 1094
Floderus et al. Swedish Twin Registry =~ Men 90% CI
(1988) Study 14 Former smoker 54 2.3-12.9
Sweden 10 942 same-sex twin 78 Current smoker 19.7 9.1-42.7
1961-97 pairs Cigarettes/day
33 <10 12.4 5.5-27.7
45 >10 333 15.2-72.7
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Women
19 Current smoker 5.1 3.0-8.7
Cigarettes/day
12 <10 4.1 2.3-7.6
7 >10 8.6 4.1-18.1
Garfinkel & Cancer Prevention 1006 SMR Standardized mortality ratios based on
Stellman (1988); Study II 262 Former smoker 4.8 age-specific rates in nonsmokers
Stellman & 619 925 women 570 Current smoker 12.7 within cohort; analysis by years of
Garfinkel (1989a) Cigarettes/day smoking restricted to women without
USA for 21-30 years of smoking history of chronic illness
1982-86 3 1-10 2.9
3 11-19 6.7
16 20 13.6
9 21-30 18.4
7 231 18.9
for 3140 years of smoking
18 1-10 7.9
22 11-19 19.2
59 20 19.2
36 21-30 26.5
27 231 253
for 41-70 years of smoking
29 1-10 10.0
23 11-19 17.0
83 20 25.1
36 21-30 343
30 =31 38.8
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Stellman & Cancer Prevention 969 SMR Standardized mortality ratios based on
Garfinkel (1989b)  Study I 51 Never-smoker 1.0 age-specific rates in nonsmokers
USA 222 830 men 94 Former smoker 2.7 within cohort
1959-72 Cigarettes/day
Low tar
20 1-19 52
32 20 9.2
25 21-39 10.9
16 =240 11.0
Medium tar
87 1-19 7.7
131 20 10.5
95 21-39 14.1
66 =40 18.2
High tar
62 1-19 7.2
140 20 12.8
88 21-39 15.6
60 =40 19.3
Akiba & Six-prefecture Study Men
Hirayama (1990) 122 261 men, 142 857 1120 Current smoker 4.5 3.6-5.7
Japan women Cigarettes/day
1965-81 14 1-4 2.5 1.4-43
361 5-14 33 2.6-43
629 15-24 5.4 43-6.9
76 25-34 7.1 5.1-9.7
40 =235 8.4 5.7-12.3 p for trend < 0.001

081

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Women
91 Current smoker 2.5 2.0-3.2
Cigarettes/day
11 1-4 1.9 1.0-3.2
65 5-14 2.5 1.9-3.3
15 215 3.1 1.8-5.1 p for trend < 0.001
Kuller et al. MREFIT Study Current smoker 6.7 » <0.0001
(1991) 12 866 men Mortality rate Annual mortality rate per 10 000
USA 456 Nonsmoker 19.2 persons; adjusted for age
1975-85 Cigarettes/day
130 1-15 49.5
479 16-25 111.8
371 26-35 140.4
411 3645 189.0
157 =46 205.1
Chow et al. Lutheran Brotherhood 63 Former + occasional smoker 6.3 2.5-15.6 Non-significant protective effect
(1992) Insurance Study Cigarettes/day observed for higher dietary intake of
USA 17 818 men 38 1-19 15.1 5.9-38.4 vitamin A and B-carotene
1966-86 60 20-29 23.8 9.5-59.5
40 >30 48.4 19.0-123.7
Chyou et al. American Men of Pack—years
(1992) Japanese Ancestry 33 <31 6.3 3.3-12.3
USA Study 44 3145 9.0 4.8-17.1
1965-95 8006 men 92 >46 233 12.8-42.6 p for trend < 0.0001
Potter et al. Iowa Women’s Health 126 Adjusted for alcohol consumption,
(1992) Study Pack—years education and physical activity
USA 41 843 women <20 2.9 1.2-7.0
198688 20-39 9.4 4.8-18.4
>40 17.6 9.5-323
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Chyou et al. American men of Pack—years Adjusted for age
(1993) Japanese Ancestry Current smoker’ Relative risk of 16.0 for squamous/
USA Study 16 <25 43 2.1-9.0 small-cell carcinoma and 6.8 for
1965-90 7961 men 83 25-49.9 9.8 5.5-17.6 adenocarcinoma
82 >50 233 12.9-41.8 p for trend < 0.001

Freund et al. Framingham Heart Men Incidence rate Annual incidence rate per 1000
(1993) Study 31 45-64 years old persons; adjusted for age
USA 1916 men, 2587 Nonsmoker 0.0 The authors also reported relative
1948-82 women Cigarettes/day risks for current smokers for each age

1-10 0.0 group.

11-20 1.6

21-30 2.1

>30 43

40 65-84 years old
Nonsmoker 0.5
Cigarettes/day

1-10 42

11-20 4.7

21-30 4.7

>30 13.1
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Women
10 45-64 years old
Nonsmoker 0.2
Cigarettes/day
1-10 0.0
11-20 0.3
21-30 1.3
>30 1.6
13 65-84 years old
Nonsmoker 0.4
Cigarettes/day
1-10 0.9
11-20 2.7
21-30 2.8
Tverdal et al. Norwegian Screening Men Mortality rate Annual mortality rate per 100 000
(1993) Study 4 Nonsmoker 3.6 persons; adjusted for age and study
Norway 44 290 men, 24 535 11 Former smoker 7.5 area
197288 women 144 Current smoker 58.5
Cigarettes/day
18 1-9 324
68 10-19 50.3
57 >20 99.4
Women
3 Nonsmoker 1.9
24 Current smoker 21.0
Cigarettes/day
5 1-9 8.6
19 >10 342
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Akiba (1994) Life Span Study 411 Men fUpper 95% limit could not be
Japan 61 505 men and women 48 Former smoker 2.5 1.5423 obtained.
1968-87 345 Current smoker 5.1 3.3-9"
Cigarettes/day
1-14 35 2.2-6.0
15-24 6.1 3.9-7
>25 9.1 5.4-15.9
199 Women
9 Former smoker 1.4 0.7-2.6
74 Current smoker 39 2.9-53
Cigarettes/day
1-14 3.6 2.6-5.0
15-24 5.8 3395
Ben-Shlomo et al.  Whitehall Study Mortality rate Annual mortality rate per 1000
(1994) 19 018 men Nonsmoker 0.3 persons; adjusted for age
United Kingdom 58 Former smoker 0.7
1967-87 365 Current smoker 3.0
Doll et al. (1994) British Doctor’s Study 893 Mortality rate Annual mortality rate per 100 000
United Kingdom 34 439 men Nonsmoker 14 men; adjusted for age and calendar
1957-91 Former smoker 58 period
Current smoker 209
Cigarettes/day
1-14 105
15-24 208
>25 355 p for trend < 0.001
Islam & Tecumseh Community 60 Men Incidence rate Annual incidence rate per 1000
Schottenfeld Health Study Nonsmoker 0.6 persons; adjusted for age
(1994) 1857 men, 2099 women Current smoker 23
USA Cigarettes/day
1962-87 1-19 1.3
20-39 2.0
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
17 Women
Nonsmoker 0.2
Current smoker 0.9
Cigarettes/day
1-19 0.4
20-39 1.3
> 40 2.0
Current smoker Relative risk
Men 4.1 1.6-10.3
Women 53 1.7-16.4
Ellard et al. Dutch Study over 47 Current smoker 6.3 35-11.4
(1995) 26 000 women Cigarettes/day
The Netherlands 4 <10 13 04-4.2
1974-88 29 10-20 9.7 4.9-19.5
14 >20 9.4 3.9-225
Kark et al. (1995)  Israel Civil Service 153 Adjusted for age, city of employment
Israel Centre Study Former smoker 1.5 0.7-3.2 and body mass index
1963-86 9975 men Cigarettes/day
1-10 1.6 0.8-3.4
11-20 5.1 2.8-9.3
>20 10.0 5.7-17.5
McLaughlin ef al. US Veterans’ Study 5097
(1995) 293 958 men Former smoker 3.6 3.1-4.1
USA Ever smoker 8.4 7.5-9.4
1954-80 Current smoker 11.6 10.4-13.0
Cigarettes/day
1-9 3.7 3.145
10-20 9.9 8.8-11.2
31-39 [sic] 16.9 15.0-19.0
>40 22.9 19.8-26.6 p for trend < 0.01
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up

Engeland et al. Norwegian Cohort Men Adjusted for age at start, cigarette
(1996a) Study 48 Former smoker 13 0.8-2.2 type, pipe smoking and urban/rural
Norway 11 857 men, 14 269 Cigarettes/day status
1966-93 women 28 14 1.4 0.6-3.7
49 5-9 4.1 1.7-10
97 10-14 7.0 2.9-17
27 15-19 11.0 4.2-28
57 220 15.0 6.1-37
Age at start (years)
173 <20 1.0 -
50 20-29 0.5 0.4-0.7
17 =30 0.6 0.3-0.9
Women Cigarettes/day
12 1-4 12 4.5-32
20 5-9 12 4.4-30
24 10-14 24 9.5-59
9 215 26 9.2-73
Age at start (years) Adjusted for daily number of
18 <20 1.0 - cigarettes
36 20-29 0.6 0.1-0.3
10 230 0.1 0.0-0.3
Murata et al. Chiba Centre Cigarettes/day Adjusted for age and county
(1996) Association Study 9 1-10 1.4
Japan 17 200 men 47 11-20 3.6 p<0.01
1984-93 20 221 4.6 p<0.01 p for trend < 0.01
Yuan et al. (1996)  Shanghai Men’s Study 142 Adjusted for age
China 18 244 men Ever smoker 6.5
1986-93 Cigarettes/day
<20 3.6

=20 9.4
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Chen et al. (1997)  Shanghai Factory Study 97 Current smoker 3.8 »<0.001 Adjusted for age, systolic blood
China 9351 persons Cigarettes/day pressure, serum cholesterol, alcohol
1972-93 1-19 2.8 p<0.01 drinking (yes/no) and factory
>20 5.4 »<0.001 p for trend < 0.001
Lam et al. (1997) Xi’an Factory Study 5 Women Analysis for women only since none
China 1124 men, 572 women Ever smoker 1.8 0.1-18.1 of the male cases were nonsmokers.
1976-96
Liaw & Chen Taiwanese Study Current smoker Ajusted for age and sex
(1998) 11 096 men, 3301 105 Men 3.7 2.1-6.6
China, Province women 22 Women 3.6 1.0-12.2
of Taiwan
1982-94
Tulinius et al. Reykjavik Study 273 Men Adjusted for age
(1997) 11366 men, 11 580 Former smoker 2.9 1.5-5.7
Iceland women Cigarettes/day
1968-95 1-14 6.5 3.3-13.0
15-24 13.5 7.8-25.6
225 28.7 14.9-55.1
199 Women
Former smoker 37 1.7-8.1
Cigarettes/day
1-14 9.4 5.0-17.7
15-24 30.7 16.8-56.0
225 44.1 21.1-91.8
Wald & Watt British United 77 Current smoker 16.4 7.55-44.2 Adjusted for age at entry
(1997) Provident Association
United Kingdom (BUPA) Study
1975-93 21 520 men
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Gao et al. (1999) Shanghai Residential Men "CIdoes not  p for trend < 0.05 for intensity of
China Study Urban 5.6 include 1.0 smoking and age at start for men and
1983-94 213 800 men and Suburban 2.9 women
women Rural 3.3
Women (urban) 4.8°
Jacobs et al. Seven-Country Study Mortality rate 25-year mortality rate per 1000 men;
(1999) 12 763 men 24 Nonsmoker 1.1 adjusted for age and cohort
25 years Current smoker
Cigarettes/day
8 1-4 0.7
29 5-9 2.6 p <0.05
168 10-19 4.8 p <0.001
142 20-29 6.0 p <0.001
22 =230 6.1 p <0.001
Nordlund et al. Swedish Census Study Men
(1999) 15 881 men, 25 829 16 Former smoker 1.3 0.7-2.3
Sweden women 18 Occasional smoker 1.6 0.8-2.9
1963-89 135 Current smoker 8.4 5.5-12.9
Pack—years
5 <5 1.6 0.6-4.3
25 6-15 44 2.5-1.7
33 16-25 14.2 8.3-243
72 226 17.9 11.1-28.8 p for trend < 0.001
Age at start (years)
4 >24 1.0 -
29 20-23 22 0.7-6.3
102 <19 3.1 1.1-8.7 p for trend = 0.005
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments
Country and years of cases
of follow-up
Women
3 Former smoker 1.1 0.3-3.4
5 Occasional smoker 0.6 0.3-1.6
59 Current smoker 4.7 3.3-6.8
Pack—years
15 <5 2.1 1.2-3.8
27 6-15 6.3 4.0-10.0
11 16-25 10.3 5.3-19.8
6 >26 16.5 7.0-38.5 p for trend < 0.001
Age at start (years)
22 >24 1.0 -
15 20-23 1.6 0.8-3.2
22 <19 2.3 1.2-4.4 p for trend = 0.013
Prescott et al. Copenhagen City Heart 480 Men Adjusted for age
(1999) Study Former smoker 54 24-123
Denmark 17 699 men, 13 525 Non-inhaling smoker 7.6 3.3-17.3
1964-94 women Tobacco/day (g)
1-14 12.1 53-274
15-24 20.9 9.3-47.0
>24 259 11.4-59.0
194 Women
Former smoker 29 1.5-5.7
Non-inhaling smoker 33 1.8-6.3
Tobacco/day (g)
1-14 10.2 5.7-18.3
15-24 13.7 7.5-24.8
>24 18.8 8.7-40.5
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Table 2.1.1.1 (contd)

Reference Subjects Number Smoking categories Relative risk 95% CI Comments

Country and years of cases

of follow-up

Speizer et al. Nurses’ Health Study Age at start (years) Adjusted for age and number of
(1999) 121 700 women >21 0.8 0.6-1.1 cigarettes per day

USA 18-19 1.0 - p for trend < 0.0001 for number of
1976-92 <18 1.1 0.9-1.5 cigarettes smoked per day (14, 5-14,

15-24, 25-34, > 35 cigarettes/day)
[categories for age at start are not
comprehensive]
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Table 2.1.1.2. Cohort studies on tobacco smoking and lung cancer: smoking cessation

Reference Subjects Number Smoking categories Relative  95% CI Comments
Country and years of cases risk
of follow-up
Cederlof et al. Swedish Census Study 7 Nonsmoker 1.0
(1975) 25 444 men Years since quitting
Sweden 12 <10 6.1
1963-72 3 >10 1.1
Rogot & Murray US Veterans’ Study Years since quitting SMR Standardized mortality ratio, using
(1980) 293 958 men 2609 Current smoker 11.3 nonsmokers as the reference group
USA, 1954-69 47 <5 18.8 "Values estimated from graph
86 5-9 ~7.5"
100 10-14 ~5.00
115 15-19 ~5.0"
123 >20 2.1
Garfinkel & Cancer Prevention Years since quitting SMR Standardized mortality ratios based
Stellman (1988) Study 1T Former smokers of on age-specific rates in nonsmokers
USA 619 925 women 1-20 cigarettes/day within cohort; analysis for women
1982-86 335 Current smoker 10.3 stratified by history of heart disease,
52 <2 13.6 stroke or cancer
33 3-5 8.4
20 6-10 33
21 11-15 3.0
41 >16 1.6
Former smokers of
> 21 cigarettes/day
195 Current smoker 21.2
39 <2 324
23 3-5 20.3
17 6-10 11.4
6 11-15 4.1
9 216 4.0
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Table 2.1.1.2 (contd)

Reference Subjects Number Smoking categories Relative  95% CI Comments
Country and years of cases risk
of follow-up
Chyou et al. American Men of Former smoker (pack—years) Adjusted for age
(1993) Japanese Ancestry 14 <25 2.2 1.1-4.8
USA Study 10 25-49.9 3.1 1.4-7.1
1965-90 7961 men 8 250 6.3 2.6-153 p for trend = 0.0002
Tverdal et al. Norwegian Screening ~ Men Years since quitting Annual mortality rate per 100 000
(1993) Study 1 <3 months 11.9 persons; adjusted for age and area
Norway 44 290 men, 24 535 1 3—-12 months 8.2
1972-88 women 5 1-5 years 9.9
4 > 5 years 4.7
Ben-Shlomo et al. Whitehall Study Years since quitting Rate ratios adjusted for age and civil
(1994) 19 018 men 14 1-9 8.7 4.0-18.9 service employment grade
United Kingdom 23 10-19 4.1 2.0-8.2
1967-87 15 20-29 2.6 1.2-5.5
6 >30 1.0 0.3-3.1
per 10 years 0.5 0.4-0.7
Cigarettes/day
3 1-9 0.8 0.2-2.8
10 10-19 1.5 0.6-3.6
26 20-29 4.6 2.2-95
19 >30 6.7 3.1-144
per 10 cigarettes 1.4 1.2-1.6
Duration (years)
2 0-9 0.8 0.2-34
5 10-19 1.3 0.7-2.2
18 20-29 3.1 1.5-6.8
33 230 5.1 2.5-10.3
per 10 years 1.7 1.3-2.1
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Table 2.1.1.2 (contd)

Reference Subjects Number Smoking categories Relative  95% CI Comments
Country and years of cases risk
of follow-up
Jacobs et al. Seven-Country Study Years since quitting 25-year mortality rate per 1000 men;
(1999) 12 763 men 11 <1 34 adjusted for age and cohort
25 years 19 1-9 1.6
5 >10 0.2 p<0.05

Speizer et al. Nurses’ Health Study Years since quitting Adjusted for age, 2-year follow-up
(1999) 121 700 women 391 Current smoker 1.0 - interval and age at start
USA 24 <2 0.4 0.2-0.7
1976-92 34 2-4.9 0.6 0.4-1.0

41 5-9.9 0.6 0.4-0.9

17 10-14.9 0.1 0.1-0.3

28 215 0.1 0.1-0.2
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Table 2.1.1.3. Cohort studies on tobacco smoking and lung cancer: tobacco type

Reference Subjects Number Smoking categories Relative 95% CI Comments
Country and years of of cases risk
follow-up
Garfinkel & Stellman Cancer Prevention Inhalation SMR Standardized mortality ratios
(1988) Study 11 25 Non-inhaler 6.9 based on age-specific rates in
USA 619 925 women 72 Slight 15.2 nonsmokers within cohort;
1982-86 252 Moderate 18.5 analysis restricted to women
84 Deep 31.9 with no history of chronic illness
Sidney et al. (1993) Kaiser Permanente Men Tar content (mg/cigarette) Adjusted for age, race,
USA Medical Care 14 <11 1.0 - education, cigarettes/day and
1979-87 Program Study II 39 11-18 1.3 0.72.4 duration of smoking
34 975 men, 44 971 29 >18 1.3 0.72.4
women Women
29 <11 1.0 -
34 11-18 0.9 0.6-1.6
13 >18 0.7 0.3-13
Nordlund et al. (1999) Swedish Census Men Inhalation
Sweden Study 4 None/slight 1.0 -
1963-89 15 881 men, 25 829 131 Moderate/deep 1.6 0.6-44
women
Women Inhalation
4 None/slight 1.0 -
55 Moderate/deep 2.1 0.7-5.9
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Table 2.1.1.4. Case—control studies on tobacco smoking and lung cancer: main characteristics of study design

Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Damber & Sweden 1972-77 Men: 579 deceased/ 42/208/171 Cases: P (deaths) Matched on sex, age,
Larsson (1986) 572 deceased/447 alive Control 1: P (deaths)  municipality, year of death or
Control 2: P (alive) year of birth for living controls
Pathak et al. USA, New Jan. 1980— Men: 311/493 9/125 Cases: P Frequency-matched for sex, age
(1986) Mexico Aug. 1983 Women: 158/271 19/160 Controls: P and ethnicity
Benhamou ef al. France 1976-80 Women: 96/192 50/159 Cases: H Matched on age, sex, hospital
(1987) Controls: H and interviewer
Gao et al. China, Shanghai Feb. 1984— Men: 733/760 62/202 Cases: P Frequency-matched on age to
(1988) Feb. 1986 Women: 672/735 435/605 Controls: P the Cancer Registry distribution
of lung cancer cases
Higgins & USA, 6 cities 1977-84 Men: 2085/3948 64/918 Cases: H Crude odds ratios
Wynder (1988) Women: 1012/1891 125/991 Controls: H
Wilcox et al. USA, New 1980-81 Men: 763/900 13/142 Cases: P Analysis includes 373 cases and
(1988) Jersey Controls: P 247 controls who smoked
during 1973-80
Benhamou et al. France 1976-80 Men: 1057/1503 Smokers only Cases: H Further analysis of data already
(1989) Controls: H included in IARC (1986)
Kaufman etal.  USA, Canada Nov. 1981- Men: 534/998 Sexes combined 35/925 Cases: H
(1989) June 1986 Women: 347/1572 Controls: H
Schoenberg USA, New Aug. 1982— Women: 994/995 119/497 Cases: P Matched on race, age for living
et al. (1989) Jersey Sept. 1983 Controls: P cases and date of death for
deceased cases
Svensson et al.  Sweden, 1983-86 Women: 210/209 38/120 Cases: multicentric H ~ Matched on day of birth
(1989) Stockholm Controls: P
Xu et al. (1989) China, Sept. 1985— Men: 729/788 102/355 Cases: H Frequency-matched to expected
Shenyang, Sept. 1987 Women: 520/557 156/362 Controls: P age and sex distribution of
Liaoning cases
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Table 2.1.1.4 (contd)
Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Jedrychowski Poland, Cracow Jan. 1980 Men: 901/875 49/219 Cases: P Matched on age, date of death;
et al. (1990) Dec. 1985 Women: 198/198 78/166 Controls: P (death controls excluding respiratory
certificates) diseases
Wu-Williams China, Harbin 1985-87 Women: 964/959 415/601 Cases: 70 H Frequency-matched to the
et al. (1990) and Shenyang Controls: P expected age distribution of the
cases
Becher et al. Germany 1985-86 Men: 146/146/146 3/32/22 Cases: H Matched on sex and age
(1991) Women: 48/48/48 10/31/21 Control 1: H/
control 2: P
Hebert & Kabat USA Not stated Men: 812/1719 88/853 Cases: H Matched on sex, age, hospital
(1991) Women: 568/1238 97/868 Controls: H and time of interview
Holowaty et al.  Canada, Jan. 1983— Women: 51/45 527 Cases: H Matched on age and
(1991) Ontario, March 1985 Controls: P municipality
Niagara
Kabat & Hebert USA, 4 cities 1985-90 Men: 588/914 Current smokers only Cases: H
(1991) Women: 456/410 Controls: H Matched on age, sex, race,
hospital and date of interview
Katsouyanni Greece, Athens 18 mo. 1987—  Women: 101/89 48/67 Cases: H
etal (1991) 89 Controls: H
Liu et al. (1991) China, Xuanwei Nov. 1985— Men: 56/224 Both sexes combined: Cases: H Restricted to farmers
Dec. 1986 Women: 54/202 4/52 Controls: P Matched on age, sex,
occupation and residence
Morabia & USA 1985-90 Men: 851/888 Not given Cases: H Matched by age, hospital and
Wiynder (1991) Women: 507/608 Controls: H date of admission
Osann (1991) USA, California 1969-77 Women: 217/203 33/109 Cases: H Nested case—control study
Controls: H Matched on year of birth, race

and date of first check-up
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Table 2.1.1.4 (contd)
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Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Alavanja et al. USA, Missouri ~ June 1986— Women: Not applicable Cases: P Excludes current smokers
(1992) April 1991 Never smoked 432/1169; Controls: P
Former smokers 186/234
Falk et al. USA, Louisiana 197982 Both sexes combined: 3/31 Cases: H Only bronchioloalveolar
(1992) 21/101 Controls: H carcinomas. Matched by
hospital, race, sex and age (5:1)
Jedrychowski Poland, Cracow Jan. 1980— Men: 627/1343 16/289 Cases: P Interviews with next-of-kin;
et al. (1992) Dec. 1987 Controls: P (death matched on sex, age and date of
certificates) death
Jockel et al. Germany, Not stated Men: 146/146/146 3/32/22 Cases: H Matched by sex and age
(1992) 5 cities, Women: 48/48/48 10/31/21 Controls: H/P
7 hospitals
Liu (1992) China: Beijing, 1984-89 Both sexes combined: 1151/1979 Cases: P (7 studies)/H Combined analysis of 8 studies;
Shenyang, 4081/4338 (1 study) matched on age and sex
Harbin, Controls: P (7 studies)/
Shanghai, H (1 study)
Nanjing,
Shengzou,
Taiyuan,
Nanchang
Lubin et al. China, Yunnan, 1984-88 Men: 427/1011 9/72 Cases: P Matched on age; city residents
(1992) Gejiu Controls: P and Yunnan Tin Corporation
workers
Morabia & USA 1977-89 Both sexes combined: 15/97 non-cancer/122 Cases: H Only bronchioloalveolar
Wynder (1992) 87/286 non-cancer/ cancer Controls: H carcinomas. Matched on sex,
297 cancer race, age, hospital, date of
interview
Zang & Wynder USA 1981-88 Men: 1380/2828 51/820 Cases: H Matched by age, sex, race and
(1992) Women: 916/1839 83 /899 Controls: H time of admission
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Table 2.1.1.4 (contd)
Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Gao et al. Japan, Nagoya  Jan. 1988— Men: 282/282 13/56 Cases: H Matched by sex, age and date of
(1993) June 1991 Controls: H first visit to the hospital
Ger et al. (1993) China, Province May 1990— Men: 92/184/184 Both sexes combined: Cases: H Matched on age, sex, date of
of Taiwan July 1991 Women: 39/78/78 48/111/118 Controls: H/ interview and insurance status
neighbourhood (H); age, sex and residence
(neighbourhood)
Harris et al. USA 1980-90 Men: Cases: H Controls matched by sex, race,
(1993) white 2678/2445 83/581 Controls: H age and year of interview
black 238/169 4/36
Women:
white 1394/1418 145/776
black 113/139 14/80
Hegmann et al.  USA, Utah Oct. 1989— Men: 182/2195 Both sexes combined: Cases: P (cancer Frequency-matched on age and
(1993) May 1991 Women: 100/1087 27/2080 registry) sex
Controls: P
Liu et al. (1993) China June 1983— Men: 224/224 12/44 Cases: H Individually matched on age,
June 1984 Women: 92/96 38/69 Controls: H sex, residence and date of
diagnosis/hospital admission
Osann et al. USA, Orange Jan. 1984— Men: 1153/1851 45/833 Cases: H Data extracted from medical
(1993) County Dec. 1986 Women: 833/1656 96/1093 Controls: H records
Pezzotto et al. Argentina, 1987-91 Men: 215/433 4/116 Cases: H Matched on age
(1993) Rosario Controls: H
Risch et al. Canada Jan. 1981— Men: 403/362 12/85 Cases: H Male cases matched to female
(1993) March 1985 Women : 442 /410 52/214 Controls: P cases; controls matched on sex,
residence and age
Agudo et al. Spain 1989-92 Women: 103/206 80/183 Cases: H Matched for age at diagnosis,
(1994) Controls: H hospital and interviewer
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Table 2.1.1.4 (contd)

Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Benhamou & France 1976-80 Men: 1334/2409 36/650 Cases: H Matched on age, sex, hospital
Benhamou Women: 96/192 50/159 Controls: H and interviewer
(1994)
Benhamou ef al. France 1976-80 Men: 1114/1466 Only lifelong smokers ~ Cases: H
(1994) Controls: H
De Stefani et al.  Uruguay, Jan. 1989— Men: 476/561 Only former and current Cases: H
(1994) Montevideo Dec. 1992 smokers Controls: H
Miller et al. USA, Erie 1972-76, Women: 168/5235 28/3638 Cases: P Nested in a retrospective
(1994) County, PA 1979-84 Controls: P (deaths) population study
Sankanarayanan India, 1990 Men: 281/1207 28/767 Cases: H
et al. (1994) Trivandrum Controls: visitors and
patients’ bystanders
Shimizu et al. Japan, Tokyo 1973-91 Men: 413/82 37/65 Cases: H Information from hospital
(1994) Women: 192/101 43/21 Controls: H records; controls were patients
with metastatic lung cancer

Sobue et al. Japan, Osaka Jan. 1986— Men: 1082/1141 34/128 Cases: H Methods for selection of
(1994) Dec. 1988 Women: 294/1089 167/857 Controls: H controls not stated
Suzuki et al. Rio de Janeiro,  Aug. 1991— Men: 99/99 Both sexes combined: Cases: H Matched on age, sex and race
(1994) Brazil Feb. 1992 Women: 24/24 11/55 Controls: H
Alavanjaetal.  USA, Missouri  1986-92 Women: Not applicable Cases: P Excludes current smokers
(1995) lifetime nonsmokers, Controls: P A cancer group was also used

432/1168 as control, but data are not

long-term former smokers, shown in tables

186/234
Siemiatycki Canada Sept. 1979— Men: 857/533 13/105 Cases: H Age-stratified, matched to age
et al. (1995) June 1985 Controls: P distribution of cases
De Stefani et al.  Uruguay, May 1994— Men: 307/307 Both sexes combined: Cases: H Frequency-matched on age and
(1996a) Montevideo Dec. 1995 Women: 13/13 20/108 Controls: H residence (urban/rural)
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Table 2.1.1.4 (contd)
Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
De Stefani et al.  Uruguay, Jan. 1988— Men: 497/497 27/163 Cases: H Matched on sex, age and
(1996b) Montevideo Dec. 1994 Controls: H residence
Duet al. (1996) China, 1985 Men: 566/566 Not given Cases and controls: Review of published studies,
Guangzhou Women: 283/283 death registry with some updated data
Matched on age, sex, race,
hospital and date of admission
Kabat (1996) USA 1969-91 Both sexes combined: Men: 2085/3951 Cases: H Matched on age, sex, race,
7553/17 992 Women: 1012/1891 Controls: H hospital and date of admission
Lei et al. (1996) China, 1986 Men: 563/563 41/123 Cases: P Matched on sex and closest
Guangzhou Women: 229/229 85/147 Controls: P birth date
Luo et al. China, Fuzhou  1990-91 Both sexes combined: 37/160 Cases: H Frequency-matched by age and
(1996) (1.5 years) 102/306 Controls: P sex
Rylander et al.  Sweden Jan. 1989— Men: 308/644 16/160 Cases: H Matched by closest birth date,
(1996) June 1993 Controls: P sex and residence
Shen et al. China, Nanjing  1986-93 Both sexes combined: No data Cases: H Matched on age, sex,
(1996) 163/163 Controls: P nationality and street of
residence
Wang et al. China, 1990-93 Men: 291/291 29/no data Cases: H Matched on sex, residence,
(1996) Guangzhou, Women: 99/99 82/no data Controls: H education and age
Guangdong
Xu et al. (1996) China, Sept. 1985— Men: 729/788 No data Cases: P ‘Age and sex distribution of
Shenyang, Sept. 1987 Women: 520/577 Controls: P controls closely matched those
Liaoning of cases’
Yu & Zhao China 1981-90 Both sexes combined: 1766/2644 Meta-analysis Matched on age, sex and

(1996)

5703/5669

15 studies

residence
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Table 2.1.1.4 (contd)
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Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Zang & Wynder USA 1981-94 Men: 1108/1122 Men Cases: H Individually matched by age,
(1996) Women: 781/948 SCC [2.3%*]. Controls: H sex, hospital and time of
AC [10.0%'] admission
SCLC  [0.0%] 9% of nonsmokers for each
Controls [52.6%] histological type of lung cancer
Women and % of nonsmoking controls
scc [7.3%]
AC [15.1%
SCLC  [2.1%]
Controls [71.0%']
Barbone et al. Italy, Trieste 1979-81; Men: 755/755 22/188 Cases and controls: Matched on age and period of
(1997) 1985-86 autopsies death
Dosemeci et al.  Turkey, Istanbul 1979-84 Men: 1210/829 142/293 Cases: H Matched by sex, age (within 5
(1997) Controls: H years) and area of residence
Hu et al. (1997) China, May 1985— Men: 161/161 41/40 Cases: H Only large-cell cancer
Heilongjiang April 1987 Women: 66/66 67/48 Controls: H
Muscat et al. USA 1980-95 Men: 228/2545 7/650 Cases: H Only large-cell carcinoma
(1997) Women: 154/1715 13/936 Controls: H Frequency-matched by age, sex,
hospital and date of interview
Pawlega et al. Poland, Cracow Jan. 1992— Men: 176/341 4/92 Cases: P Matched by age
(1997) Dec. 1994 Controls: P
Pohlabeln et al.  Germany, 1988-93 Men: 839/839 18/138 Cases: H Matched for age, sex and region
(1997) Bremen, Controls: P
Frankfurt
Rachtan & Poland, Cracow March 1991-  Women: 118/141 33/98 Cases: H Controls were next of kin of
Sokolowski June 1994 Controls: H patients with diseases unrelated
(1997) to smoking
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Table 2.1.1.4 (contd)
Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Schwartz & USA, Detroit, Nov. 1984— Men: Cases: P African Americans compared
Swanson (1997) Michigan June 1987 white: 2767/1395 119/376 Controls: P with whites
African American: 913/379  50/104
Women:
white 1533/1492 182/855
African American: 375/426  40/247
Stellman et al. USA 1997-95 Men: 1442/876 Only current smokers Cases: H Frequency-matched on age, sex,
(1997a) Women: 850/467 Controls: H hospital and date of admission
Stellman et al. USA 1997-95 Men: 1366 SCC/ Men: Cases: H Frequency-matched on age, sex,
(1997b) 1332 AC/3442 controls SCC 2% Controls: H hospital and date of admission
Women: 431 SCC/982 AC/  AC 5.4%" % of nonsmokers for each
2190 controls Women histological type of lung cancer
SCC 6%
AC15% "
Controls: No data
Wakai et al. Japan, Okinawa Jan. 1998— Men: 245/490 10/65 Cases: H Matched by sex, region and
(1997) Nov. 1991 Women: 88/176 50/145 Controls: P age; nonsmokers included
occasional smokers
Jockel et al. Germany, 1989-93 Men: 839/839 18/138 Cases: H Adjusted for age, region and
(1998) Bremen, Women: 165/165 53/98 Controls: P exposure to asbestos
Frankfurt
Khuder et al. USA, 1985-87 Men: 482/1094 23/309 Cases: H Matched by race and age
(1998) Philadelphia Controls: P
Kreuzer et al. Germany 1990-96 Men: Cases: H Cancer in young adults
(1998) young: 183/200 6/54 Controls: P Frequency-matched on sex, age
older: 1709/1761 22/403 and region
Women:
young: 68/80 7/38
older: 300/278 95/177
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Table 2.1.1.4 (contd)

Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls

Liu et al. (1998) China, 1989-91 Men, urban 16 317/30 709  13440/18544 Cases: P Proportional mortality study

24 urban, Men, rural 38 82/22 046 3219/14208 Controls: P (deaths)

74 rural areas Women, urban 7300/21 171  3080/3124

Women, rural 1530/13 389  325/1191

Matos et al. Argentina, March 1994—  Men: 200/397 11/110 Cases: H Matched for age, sex and
(1998) Buenos Aires March 1996 Controls: H hospital
Wunsch-Filho Brazil, July 1990— Men: 307/546 14/99 Cases: H Matched on age, hospital and
et al. (1998) Sdo Paolo June 1991 Women: 91/314 29/208 Controls: H sex
Armadans-Gil Spain 1986-90 Men: 325/325 4/64 Cases: H Matched on age
et al. (1999) Controls: H
Carpenter et al.  USA, Los Sept. 1990— Men: 202/349 Smokers only Cases: H
(1999) Angeles County  Jan. 1994 Women: 135/129 Controls: P
Mzileni et al. South Africa 1993-95 Men: 288/183 34/103 Cases: H Only 61% of the lung cancers
(1999) Women: 60/197 32/190 Controls: H diagnoses were confirmed
Tousey et al. USA, Florida 1993-96 Men: 301/567 4/130 Cases: P Frequency-matched on age,
(1999) Women: 206/440 13/226 Controls: P race and sex distribution
Agudo et al. Germany, 1988-94 Women: 1556/2450 441/1337 Cases: H Data included in the study
(2000) France, Italy, Controls: P or H, (multicentric) by Simonato

Spain, United according to centre et al. (2001)

Kingdom
Dikshit & India, Bhopal Cases: Men: 163/260 17/146 Cases: P Selected randomly according to
Kanhere (2000) 1986-92 Controls: P age distribution of cases

Controls:
1989-92
Kreuzer et al. Germany, Italy  1988-94 Men: 3723/4075 81/1043 Cases: H Frequency-matched on sex, age
(2000) Women: 900/1094 286/715 Controls: P or H and area of residence or
(1 centre) individually (1 centre)

HIONWS 0DDVdOlL
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Table 2.1.1.4 (contd)
Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Osann et al. USA, Orange July 1990- Women: 98/204 1/107 Cases: 28 H Only small-cell carcinoma
(2000) County, June 1993 Controls: P Frequency-matched on age
California
Rauscher et al. USA, New July 1982— Men: 206/206 Current smokers Cases: P Individually matched on
(2000) York Dec. 1984 Women: 206/206 excluded Controls: P smoking
Simonato et al.  Italy, Venice Feb. 1992— Men: 178/277 Sexes combined: Cases: H Stratified by Venice Islands and
(2000) Feb. 1994 Women: 41/52 20/135 Controls: P inland; frequency-matched by
age and sex
Boffetta et al. Germany, 1991-94 Women <45 years: 116/174 18/98 Cases: H Matched on age
(2001) Spain, France Controls: H, Spain,
France; P, Germany
Goldoni et al. Italy, Ferrara 1988-93 Men: 249/500 4/77 Cases: P (deaths) Matched by age
(2001) Controls: P (alive)
Lam et al. Hong Kong, Dec. 1997- Men Cases: P (deaths) Living persons aged at least
(2001) SAR Jan. 1999 35-69 years 917/1480 789/841 Controls: P (alive) 60 years identified by the
>70 years  994/2425 887/1502 informant
Women
35-69 years  314/4930 72/457
2> 70 years 670/4183 303/692
Lee et al. (2001) China, Province 1993-99 Men: 236/ 42 cases of SCC, SCLC Cases: H fCases matched to 1 or 2
of Taiwan Women: 291/ and AC, and 119 Controls: H controls on age and sex; 805
controls controls in total. Data are
presented separately for SCC +
SCLC and AC.
Mao et al. Canada, 1994-97 Men: 1722/2542 45/680 Cases: P Frequency-matched to the
(2001) 8 provinces Women: 1558/2531 161/1271 Controls: P age/sex distribution of all

cancer cases
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Table 2.1.1.4 (contd)

Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls
Simonato ef al.  France, 1988-94 Men: 6035/7967 120/1953 Cases: H
(2001) Germany, Italy, Women: 1574/2464 467/1601 Controls: P or H, Frequency-matched to the age
Spain, Sweden, according to centre and sex distribution of the cases
United
Kingdom
Stellman et al. Japan, USA USA: Men: USA: Hospital controls frequency-
(2001) March 1992—  USA:371/373 USA: 16/153 Cases: H matched on age, hospital and
Feb. 1997 Japan: 410/252/411 . Controls: H date of interview; population
Japan: 19/29/70
Japan: Japan: controls matched on age, date
June 1993— Cases: H of interview and residence
May 1998 Controls: H/P
Bhurgri ef al. Karachi, Not given Men: 282/561° Men and women, Cases: H "Men, 279 HC + 282 VC;
(2002) Pakistan Women: 38/79° 45/418 Controls: 320 H; women, 41 HC + 38 VC
320V matched on age and sex
Kubik et al. Prague, Czech 1998-2000 Women: 269/1079 51/603 Cases: H Controls within the same age
(2001, 2002) Republic Controls: H group and catchment area
Pacella-Norman  Johannesburg, March 1995—~  Men: 105/804 8/317 Cases: H Only blacks; cancer controls
et al. (2002) South Africa April 1999 Women: 41/1370 16/1143 Controls: H
Petrauskaite Kedainiai, 1981-91 Men: 226/886 4/80 Death certificates and ~ Matched by age, year of death
et al. (2002) Lithuania cancer registry
Rachtan (2002)  Cracow, Poland March 1991-  Women: 242/352 54/251 Cases: H
Dec. 1997 Controls: H

HIONWS 0DDVdOlL
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Table 2.1.1.4 (contd)
Reference Country Study years No. of cases/controls No. of nonsmokers Source of cases and Comments
(cases/controls) controls

Sasco et al. Casablanca, Jan. 1996 Men: 114/227 Both sexes: 5/94 Cases: H Matched on age, sex and
(2002) Morocco Jan. 1998 Women: 4/8 Controls: H residence
Stellman ezal.  USA 1984-98 Men: Cases: H Frequency-matched for sex,
(2003) white, 1710/4491 3.5%/29.8% Controls: H hospital and year of interview

black, 254/440 2.4%/25.5%

Women:

white, 1321/2862 9.2%/50.5%

black, 163/358 6.8%/49.7%
Wang et al. China, Gansu Jan. 1994— Men: 563/1232 28/110 Cases: P Matched on age, stratified on
(2002) April 1998 Women: 205/427 181/385 Controls: P sex and prefecture

H, hospital; P, population; V, visitor; SCC, squamous-cell carcinoma; AC, adenocarcinoma; SCLC, small-cell carcinoma
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Table 2.1.1.5. Case—control studies on tobacco smoking and lung cancer: intensity and cumulative amount

HIONWS 0DDVdOlL

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Damber & Men/C1 1-7 2.3 Numbers not stated  Reference level not stated;
Larsson (1986) 8-15 73 [figure] smoking includes any tobacco.
>16 10.2 C1 deceased, C2 alive;
Men/C2 1—7 23 adjustment variables not
815 70 stated
>16 18.2
Pathak et al. Men < 65 1-15 16.2 Reference level, never-
(1986) years 16-20 27.6 smoker; adjusted for sex and
21-30 47.1 ethnicity
>31 89.3 p <0.001 for linear trend
Men > 65 1-15 8.6
years 1620 12.3
21-30 22.9
>31 243 p <0.001 for linear trend
Benhamou ef al. Women <10 0.6 0.1-2.6 Reference level, nonsmoker;
(1987) 10-19 0.9 0244 matched analysis, adjusted for
>20 4.8 0.7-35.6 filter, duration, inhalation, age
at starting smoking and type
of tobacco
Gao et al. Men Duration (years) 1-29 30-39 > 40 CI not provided Reference level, lifelong
(1988) 1-19 0.9 32 38 nonsmoker; adjusted for age
20-29 2.1 7.1 7.2 and education
>30 3.0 10.8 15.4
Women <30 =30
<10 1.4 2.4
10-19 2.6 32
>20 8.9 14.2
Benhamou ef al. Men 1-9 1.0 Adjusted for age and duration
(1989) 10-19 24 1.6-3.6 of smoking
>20 52 3.5-7.6
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Table 2.1.1.5 (contd)
Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Kaufman et al.  Men and <15 8.0 5-13 Adjusted for age, sex,
(1989) women 15-24 15.0 10-23 ethnicity, region, education
25-34 28.0 17-44 and date of interview
3544 43.0 27-68
>45 60.0 35-102
Schoenberg Women < 20/day < 35 years 32 2344 Adjusted for age, race and
et al. (1989) > 20/day < 35 years 6.5 4.5-94 respondent
< 20/day = 35 years 8.4 6.2-11.2
220 day > 35 years 16.0 11.9-21.7
Svensson et al.  Women Former smoker 2.6 14-5.1 Reference level, never-
(1989) 1-10 4.6 2593 smoker; ?, not given
11-20 12.6 6.5-25.2
221 59.0 7.6-?
Xu et al. (1989) Duration (years) 1-29 30-39 > 40 Reference level, nonsmoker;
Men 1-19 1.8% 2.1 3.3% adjusted for age and education
20-29 1.5% 2.7* 6.0*
=30 5.3% 4.9% 17.1*
Women 1-19 1.4 3.1 3.4%
220 2.1 3.4% 9.4*
Jedrychowski Men 1-19 3.5 23-52 Reference level, never-
et al. (1990) 20-29 6.2 4.2-8.9 smoker; adjusted for age
=30 7.7 5.1-11.5
Unknown 2.4 1.2-4.7
‘Women 1-19 6.4 2.7-15.2
20-29 2.4 1.2-6.9
=30 7.4 2.2-24.7
Unknown 2.9 0.5-18.6
Wu-Williams Women Duration (years) 1-29 30-39 >40 "Only 9% of the cases and 4%
et al. (1990) 1-19 1.3 2.6% 3.2% of the controls in this category
>20" 1.8 3.3% 5.7*
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Table 2.1.1.5 (contd)

HIONWS 0DDVdOlL

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Hebert & Kabat Men 1-19 3.8 2.7-5.5 Reference level, never-
(1991) 20-29 8.3 6.3-11.1 smoker; adjustment not stated
=30 10.9 8.4-14.1
Women 1-19 4.9 34-7.1
20-29 12.9 9.6-17.5
>30 19.7 14.9-26.1
Katsouyanni Women Nonsmoker 1.0 Adjusted for age
etal. (1991) <20 23 1.14.8
221 7.5 2.4-232
Liuetal. (1991) Men Never-smoker 1.0 Only 56 cases, restricted to
< 0.5 kg/month’ 1.4 0.3-6.1 farmers; adjusted on ‘other
0.6-1 kg/month 1.1 0.2-4.8 risk factors’
> 1 kg/month 1.9 0.3-11.4 kg/month of tobacco smoked
Smoking index* *Amount x years of smoking
<2 1.0
2-19 2.6 0.7-9.8
20-34 22 0.5-8.6
=35 4.7 1.03-21.4
Osann (1991) Women <1 pack/day 2.5 1.2-52 Adjusted on age
> 1 pack/day 12.6 6.2-25.6
Jockel et al. Men > 0-20 pack—years 7.3 24-223 Reference level, nonsmoker;
(1992) > 2040 pack—years 8.3 2.8-25.0 hospital and population
241 pack—years 16.2 5.1-51.3 controls combined
Women > 0-20 pack—years 5.7 1.3-24.7
221 pack—years 20.0 5.0-80.2
Liu (1992) Men and <10 1.0 0.8-1.3 Reference level, nonsmoker;
women 10-19 2.0 1.7-2.5 combined analysis of 5
>20 33 2.74.2 studies; Mantel-Haenzel

summary odds ratios (each city
= one stratum)
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Table 2.1.1.5 (contd)
Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Lubin et al. Men 1-6 0.7 Reference level, nonsmoker;
(1992) 7-14 1.2 adjusted for age, source of
15-19 6.5 subject, type of respondent and
=20 8.0 years of work underground
p for trend < 0.01
Morabia & Men and Non-cancer control ~ Cancer control Only bronchioalveolar
Wynder (1992) women 1-19 1.5 1.9 carcinoma; reference level,
20-29 3.3% 4.6* never-smoker; adjusted for age
30-39 4.1* 6.7* and sex
40-80 5.0* 7.6*
Gao et al. (1993) Men 1-19 3.5 1.6-7.2 Reference level, nonsmoker;
20-29 7.5 3.7-153 adjusted for age
>30 10.6 5.1-222
Liu et al. (1993) Men Never-smoker 1.0 Adjusted for education,
1-19 1.2 0.4-3.5 occupation and living area;
20-29 7.1 2.6-19.5 present and former smokers
=30 21.4 7.1-64.0 combined
Women Never-smoker 1.0
1-9 1.8 0.6-5.9
10-19 3.5 1.2-9.8
220 17.9 4.0-80.6
Pezzotto et al. Men <21 1.0 Adjusted for age, hospital and
(1993) 21-40 8.2 »<0.0001 duration of smoking
> 40 11.6 p<0.0001
Risch et al. Men 1-29 pack—years 52 24-11.5 Reference level, never-
(1993) 30-59 pack—years 11.0 54-22.3 smoker; adjusted for sex, age,
2 60 pack—years 22.6 10.0-51.2 residence and years since
Women 1-29 pack—years 7.3 4.1-13.0 cessation
30-59 pack—years 26.7 14.0-50.6
2 60 pack—years 81.9 25.3-267
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Table 2.1.1.5 (contd)
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Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Benhamou et al.  Men 1-14 1.0 Adjusted for age and other
(1994) 15-20 1.7 14-2.1 smoking variables
>20 32 2.5-4.0
De Stefani eral.  Men Manufactured Smokers only; adjusted for
(1994) 1-14 1.0 age, residence, education and
15-20 33 1.4-7.7 duration
21-40 44 1.8-10.6
>41 11.9 3.7-38.6
Hand rolled
1-14 1.0
15-20 1.9 1.2-3.0
21-40 24 1.5-3.9
>41 4.1 24-6.8
Sankanarayanan ~ Men Pack—years Reference level, never-
et al. (1994) 1-5 1.7 0.8-3.8 smoker; crude odds ratios
6-10 3.7 1.8-7.5
11-15 7.7 3.9-15.2
1620 9.3 4.8-17.9
21-25 21.7 11.0-42.8
26-30 35.8 16.8-76.2
3140 442 23.9-81.8
41-50 57.5 25.2-131.0
51-60 71.6 29.3-174.5
>61 113.6 35.2-303.3
Sobue et al. Men 1-19 1.0 Adjusted for duration, fraction
(1994) 20-29 1.3 1.0-1.8 smoked per cigarette, filter and
=30 1.7 1.2-23 inhalation
Suzuki et al. Men and 1-30° 1.0 Adjusted for age, sex and race,
(1994) women 30-50" 22 0.9-5.0 in a multivariate analysis
>50 7.4 3.1-17 excluding nonsmokers

Toverlapping intervals
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Table 2.1.1.5 (contd)
Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Siemiatycki et al. Men Nonsmoker 1.0 Adjusted by age, ethnic group,
(1995) 1-500 cig—years 4.4 2.2-8.6 socioeconomic status, coffee
501-1000 cig—years 9.9 5.3-18.7 consumption, and composite
1001-1500 cig—years 16.1 8.5-30.8 scores for consumption of
21501 cig—years 28.0 14.5-54.0 alcohol and f-carotene
De Stefani etal.  Men 1-10 29 1.6-5.0 Reference level, never-
(1996a) 11-20 8.4 5.2-13.6 smoker; adjusted for age,
21-40 10.4 6.4-16.9 residence, urban/rural status
241 23.7 13.4-42.1 and education
1-29 pack—years 3.8 2.3-63
30-50 pack—years 7.6 4.6-12.6
51-85 pack—years 12.7 7.7-21.1
> 86 pack—years 14.9 8.9-24.8
De Stefani et al.  Men and 1-33 pack—years 1.9 1.0-3.8 Reference level, nonsmoker;
(1996b) women 34-54 pack—years 6.5 3.5-12.1 adjusted for age, sex,
55-84 pack—years 14.5 7.7-27.2 residence, urban/rural,
> 85 pack—years 16.1 8.6-30.4 education, family history of
cancer and body-mass index
Lei et al. (1996) Men <400 cig—years 1.8 1.2-33 [Adjustment not stated]
400-799 cig—years 33 2.7-5.6
> 800 cig—years 5.4 3.6-7.9
Women <400 cig—years 1.9 1.7-3.0
400-799 cig—years 3.6 24-5.1
> 800 cig—years 55 32-72
Rylander et al. Men Duration (years) p trend Reference level, nonsmoker;
(1996) <20 20-29 30-39 4049 =50 adjusted for age, marital status,
<10 0.9 1.4 43*  57%  17.6% 0.008 job classification, ‘other fruits
10-19 2.6 23 6.0* 16.2*  22.6% 0.001 and berries’ and milk
=220 1.3 2.8% 10.9%  12.6%  41.0* 0.001 consumption.
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Xu et al. (1996) Duration (years) 1-29  30-39 >40 Reference level, nonsmoker;
Men 1-19 1.8% 2.1% 3.3% adjusted for age and education
20-29 1.5% 2.7* 6.0*
>30 5.3% 4.9% 17.1*
Women 1-19 1.4 3.1* 3.4%
>20 2.1 3.4%* 9.4*
Yu & Zhao Men and <10 1.2 0.9-1.8 Meta-analysis of 15 studies
(1996) women 10-19 22 14-2.8
>20 4.5 2.8-7.2
Women <10 2.2 1.7-2.9 Meta-analysis of 12 studies
10-19 6.1 4.6-8.1
=20 12.2 8.8-16.8
Barbone et al. Men 1-9 2.7 1.5-5.1 Reference level, nonsmoker;
(1997) 10-19 9.8 5.9-16.3 adjusted for age
20-29 10.9 6.7-17.8
30-39 13.6 8.1-23.0
=40 17.7 10.7-29.2
Dosemeci et al. Men 1-10 22 14-33 Adjusted for age and alcohol
(1997) 11-20 3.1 2.3-4.1 consumption
>21 6.6 4.4-10.2
Huetal (1997) Men Nonsmoker 1.0 Adjustment not stated
1-147 1.6 0.8-3.0 T[Overlapping intervals]
14247 2.1 12-3.8
225 3.7 1.6-8.4
Women Nonsmoker 1.0 Only 6 cases and 6 controls
1-147 2.3 0.9-6.0 for 14-24 cigarettes/day and
14247 1.2% 0.3-4.6 1 case and 2 controls for > 25
>25 0.6% 0.3-9.7 cigarettes/day
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Muscat et al. Cig/day 1-19 20-39 >40 Analysis of large-cell
(1997) Men Current smoker 8.3% 14.6* 37.0% carcinomas only; adjusted for
Former smoker 4.8% 7.4% 11.1%* age and education
Women Current smoker 6.0% 21.0% 72.9% all p for trend < 0.01
Former smoker 4.2% 9.9% 10.5%
Pawlega et al. Men 1-20 pack—years 2.9 0.8-10.4 Adjusted for age, residence,
(1997) 21-40 pack—years 15.2 4.8-47.5 education, years of
> 40 pack—years 18.7 6.0-58.2 occupational exposure and
frequency of fruit and
vegetable consumption
Rachtan & Women <10 3.6 1.1-12.3 Reference level, never-smoker;
Sokolowski 10-19 35 1.7-7.2 adjusted for age
(1997) =220 13.8 6.5-29.2
Schwartz & Men 40-54 years Risk for African Americans
Swanson (1997) Nonsmoker 8.0 2-32.8 compared with whites in each
1-40 pack—years 3.1 1.9-54 category of smokers within
2 41 pack—years 1.8 0.7-4.7 each age group, for men and
55-84 years women separately; adjusted for
Nonsmoker 1.0 0.6-15 age, ed}xcation anq number of
1-40 pack—years 08 0.6-1.1 years since cessation
2 41 pack—years 0.9 0.7-1.2
Women 40-54 years
Nonsmoker 0.8 0.2-34
1-40 pack—years 1.2 0.7-2.1
2 41 pack—years - -
55-84 years
Nonsmoker 0.8 0.5-1.1
1-40 pack—years 1.1 0.8-1.6
> 41 pack—years 0.8 0.5-1.2
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”

Wakai et al. Men 1-19 1.8 0.8-4.0 Current smokers; reference
(1997) 20-29 4.0 1.9-8.4 level, nonsmoker; adjusted for
>30 9.2 4.2-20.1 age
Jockel et al. Men Nonsmoker 1.0 Nonsmoker includes
(1998) 0-20 pack—years 3.8 2.2-6.5 occasional smokers; matched
> 2040 pack—years 9.7 5.7-16.5 for age, sex and region; no
> 40 pack—years 14.0 8.1-24.4 further adjustments
Women Nonsmoker 1.0
0-20 pack—years 1.8 1.0-3.3
> 20-40 pack—years 52 2.6-10.4
> 40 pack—years 11.3 3.141.2
Khuder et al. Men 1-19 2.5 1.54.1 Reference level, nonsmoker
(1998) 20-39 10.4 6.6-16.5 Crude odds ratios
>40 32.8 19.6-55.0
Kreuzer et al. <45 years Adjusted for age, region and
(1998) Men <9 2.5 0.7-8.2 exposure to asbestos
10-19 8.7 3.5-21.9
20-29 19.5 7.5-50.3
>30 20.8 7.2-60.5
‘Women <9 5.7 1.6-16.6
10-19 11.8 3.5-29.0
20-29 12.1 3.0-48.0
55-69 years
Men <9 8.2 5.2-13.0
10-19 25.1 16.2-38.7
20-29 32.8 20.9-51.4
=30 333 20.5-54.0
Women <9 2.0 1.2-33
10-19 5.4 3.5-8.6
20-29 7.7 3.5-17.3
=30 - -
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Liuetal. (1998) Men aged Urban® Proportional mortality study
35-69 years 1-19 2.1 0.05* Reference level, nonsmoker
20 3.6 0.06 "Most recent smoking habit
>20 6.9 0.14 *Standard error
Rural' Trends: p < 0.0001
1-19 22 223
20 3.7 3.65
>20 7.3 7.26
Matos et al. Men Current smoker Reference level, nonsmoker;
(1998) 1-14 1.6 0.5-5.0 adjusted for age and hospital
15-24 8.0 3.4-16.8
>25 15.0 7.1-31.9
Former smoker
1-14 23 0.9-5.6
15-24 6.7 29-154
=25 7.4 3.4-16.1
Wunsch-Filho Men <21 pack—years 13 0.7-2.8 Reference level, nonsmoker
et al. (1998) 21-40 pack—years 4.2 2.2-8.1
41-60 pack—years 6.9 3.6-13.0
> 61 pack—years 7.7 4.1-14.6
Women <21 pack—years 3.9 2.0-7.6
21-40 pack—years 9.0 3.6-22.5
41-60 pack—years 7.4 2.9-19.0
2 61 pack—years 3.6 1.1-11.4
Armadans-Gil Men 1-14 33 1.4-7.4 Adjusted for age
et al. (1999) 15-24 11.6 5.3-25.3
225 41.2 17.8-95.0
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Table 2.1.1.5 (contd)

HIONWS 0DDVdOlL

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Mzileni et al. Men Former smoker 2.2 1.0-4.6 Reference level, never-smoker;
(1999) Current smoker adjusted for age, dusty
<15 g/day 9.8 5.9-16.4 occupation and exposure to
215 g/day 12.0 6.5-22.3 asbestos at birth
Women Former smoker’ 5.8 1.3-25.8 Only 2 former and 5 current
Current smoker” 5.5 2.6-11.3 smokers among controls
Agudo et al. Women <10 2.0 1.6-2.5 Reference level, never-smoker
(2000) 10-19 5.9 4.8-73 (includes smokers of less than
20-29 9.5 7.0-12.8 400 cig during lifetime)
230 15.4 9.6-24.7 adjusted for age and centre
Dikshit & Men 1-10 1.5 0.3-6.7 Adjusted for age and bidi-
Kanhere (2000) 11-20 11.1 3.4-359 smoking
>20 26.8 6.0-120.2
Kreuzer et al. Allf Reference level, never-smoker
(2000) Men <15 8.6 6.7-10.9 Adjusted for age and centre
15-29 21.7 17.2-27.4 ¥p for interaction
230 25.4 19.4-33.3 gender/smoking < 0.0001
Women <15 29 24-36 “ for interaction
15-29 7.8 5.8-10.3 gender/smoking = 0.8
>130 13.8 6.8-28 1 Analysis res'trlcted to ever-
. smokers, adjusted also for
Age <50 duration and time since
Men <15 43 24-17.5 cessation
15-29 11.6 7.0-19.3
=30 20.7 10.8-39.6
Women <15 3.8 1.9-7.6
15-29 15.0 7.0-32.0
=30 23.4 5.9-923
Ever-smoker
Men <15 1.0
15-29 2.0 1.8-2.2
=30 2.4 2.0-2.8
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Women <15 1.0
15-29 2.0 1.4-2.7
>30 3.4 1.6-7.3
Osann et al. Women Former smoker 31.5 Small-cell carcinoma only
(2000) Current smoker 278.9 Reference level, never-smoker
< 12 pack—years 1.0 (1 case/107 controls); adjusted
12.1-24.4 pack—years 27.0 for age and education
> 24.5 pack—years 56.7 71 case/146 controls; analysis
by pack—years, also adjusted
for years since cessation.
Simonato et al. Men and Venice Reference level, never-smoker,
(2000) women Former smoker 4.6 1.3-16.5 includes former smokers with
Current smoker 17.5 4.8-63.4 > 20 years of cessation;
Mestre adjustgd for age, sex,
Former smoker 4.9 2.3-10.5 educathn, duratlon,.
Current smoker 9.7 4.7-19.9 occupation and heating
Boffetta et al. Women < 35 years 35-39 years 40—44 years Reference level, never-
(2001) Current smoker” 3.4 (0.6-19) 5.4 (1.9-15) 18 (6.6-50) smoker, adjusted for center
Former smoker” 4.9 (0.547) 2.2(0.6-8.2) 5.3 (1.6-18) and age
1-9 pack—years' 3.6 (0.6-21) 1.0 (0.2-4.5) 3.9 (1.2-13) Reference level, < 15 ciga-
10-14 pack—years’ 3.7 (0.3-41) 6.6 (1.6-27) 18 (4.9-64) rettes/day, further adjusted for
> 15 pack—years' 4.4 (0.4-48) 6.9 (2.1-22) 33 (10-104) duration of smoking
15-24 cig/day* 0.3 (0.1-2.6) 0.1 (0.02-1.0) 2.0 (0.7-5.4)
> 25 cig/day* - 0.4 (0.04-4.4) 5.7 (1.0-32)
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day®
Goldoni et al. Men 1-9 3.7 0.9-15.8 Reference level, nonsmoker;
(2001) 10-19 9.9 3.3-29.5 adjusted for passive smoking,
=20 449 14.5-139.3 age and diet
Lam et al. (2001) 35-69 years Reference level, nonsmoker;
Men 1-14 2.8% adjusted for age and education
15-24 5.6% all p for trend < 0.001
>25 12.7*
Women 1-14 2.4%
15-24 4.2%
>25 7.5%
> 70 years
Men 1-14 3.4%
15-24 6.5%
=25 7.3*
Women 1-14 3.4%
15-24 6.2*
>25 5.3*
Mao et al. (2001) Men Former smoker 6.4 4.6-8.8 Reference level, never-smoker;
Current smoker 17.3 12.4-24.2 adjusted for age group,
< 8 pack—years 2.1 14-32 province, years of exposure to
9-18 3.6 24-52 passive smoking, total
19-32 12.7 9.0-17.9 consumption of vegetables,
>33 27.9 19.8-39.4 vegetable juices and meat
Women Former smoker 43 3.5-54
Current smoker 13.2 10.6-16.4
< 8 pack—years 1.5 1.2-2.1
9-18 4.1 3.1-54
19-32 13.0 10.2-16.6
>33 29.0 22.1-38.0
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day*
Simonato et al. Men <10 13.1 10.1-16.8 Reference level, nonsmoker;
(2001) 10-19 29.7 23.9-36.7 adjusted for age, education and
20-29 44.9 35.7-56.3 centre.
>30 46.4 29.7-72.5 There is an increasing risk
Women <10 6.6 4695 with duration for each
10-19 11.6 8.3-16.1 category of average
20-29 295 18.0-48.1 cigarettes/day. Only data for
>130 36.4 10.3-129.1 duration > 40 years are shown.
Stellman et al. Men <20 10.9 4.4-28.0 Reference level, nonsmoker;
(2001) USA 20-29 53.4 23.1-135.2 adjusted for age, education and
(hospital =30 73.3 32.5-181.6 hospital for hospital controls
controls) or residence for community
Japan <20 1.6 0.7-3.9 controls
(hospital 20-29 35 1.5-8.4
controls) >30 6.2 2.6-15.0
Japan <20 2.6 1449
(community 20-29 4.3 2.4-7.6
controls) =30 9.3 5.2-16.7
Bhurgi et al. Men and Former smoker 16.7 9.8-28.4 Reference level, never-smoker;
(2002) women Current smoker 30.2 17.8-51.3 adjusted for age, sex, hospital
Cig-equivalents/day’ Also adjusted for years of
1-9 4.1 1.8-9.2 smoking
19-19 14.5 8.0-26.3
20-29 36.7 20.1-67.0
=30 85.9 43.9-168.3
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Table 2.1.1.5 (contd)

Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Kubik et al. Women Former smoker 7.7 6.7-15.8 Reference level, never-smoker;
(2001, 2002) Current smoker 10.3 5.1-11.5 adjusted for age, residence and
14 4.6 2.4-9.0 education; information on
5-14 5.7 3.8-8.5 duration and pack—years
> 14 12.6 8.3-19.0
Pacella-Norman ~ Men 1-14 g/day’ 6.3 2.6-15.0 Reference level, never-smoker;
et al. (2002) > 15 g/day’ 239 9.5-60.3 adjusted for age, place of birth,
Women 1-14 gday' 105 41273 education, work category
>15 g/day' 50.9 12.6-204.6 1 cigarette = 1 pipe = 1 hand-
rolled cigarette =1 g
Petrauskaite Men Former smoker 14.0 4.9-40.3 Reference level, never-smoker;
(2002) Current smoker 21.1 7.5-60.1 adjusted for age and year of
<8 9.8 2.9-33.1 death
8-15 213 7.1-63.7
>16 27.0 9.3-78.5
Rachtan (2002) Women Former smoker 33 1.8-5.9 Reference level, never-smoker;
Current smoker 14.0 9.0-21.7 adjusted for age
<11 4.0 2.3-7.0
11-20 11.2 7.1-17.6
21-30 23.0 8.2-64.3
>30 45.8 10.3-204.1
Sasco et al. Men and Former light 1.8 0.5-6.8 Reference level, never-smoker;
(2002) women Former heavy 8.1 2.0-33.1 adjusted for use of hashish/kif,
Current light 18.5 4.1-83.5 snuff, history of chronic
Current heavy 26.1 6.6-103.0 bronchitis, passive smoking,

occupational exposure,
cooking and heat source,
lighting sources, ventilation of
the kitchen
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Table 2.1.1.5 (contd)
Reference Subjects Average no. of Odds ratio 95% CI Adjustments, comments
cigarettes/day”
Stellman et al. Men Former smoker 7.9 6.0-10.3 Reference level, never-smoker
(2002) White Current smoker 21.0 15.8-27.8
1-19 8.4 5.9-12.1
20 20.0 14.4-27.6
221 29.8 22.1-40.2
Black Former smoker 8.1 34-194
Current smoker 18.2 7.643.4
1-19 7.5 3.0-18.7
20 342 13.3-88.3
>21 42.2 15.9-111.9
Women Former smoker 6.3 5.1-79
White Current smoker 19.3 15.4-24.2
1-10 6.2 4.4-8.8
11-20 19.1 14.6-25.0
>21 33.6 25.4-44.4
Black Former smoker 9.3 4.5-19.2
Current smoker 17.2 8.7-33.7
1-10 8.3 3.8-18.2
1120 213 10.0-45.2
>21 42.9 17.0-108.4
Wang et al. Men and Light smoker 1.3 0.8-1.8 Reference level, never-smoker;
(2002) women > 10 cig/day and adjusted for age, sex,
> 30 years 2.5 1.54.1 prefecture and socioeconomic
=20 cig/day and factors
> 40 years 55 2.2-12.2
*p <0.05

“Unless otherwise specified
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Table 2.1.1.6. Case—control studies on tobacco smoking and lung cancer: age at starting smoking

Reference Subjects Age at starting Odds ratio 95% CI Comments
smoking (years)
Gao et al (1988) Men 10-19 5.1 3.6-7.2 Reference level, lifelong nonsmoker;
20-29 4.7 3.3-6.5 adjusted for age and education
=30 1.2 0.8-1.9
Women 10-19 5.6 3.4-9.0
20-29 3.8 2.6-5.8
=30 2.0 1.4-3.0
Jedrychowski et al. Men <17 1.7 1.2-23 Reference level, never-smoker; adjusted
(1990) 17-18 1.3 1.0-1.7 for age
Women <23 1.8 0.7-4.6
Liu (1992) Men and women <20 33 2.7-4.0 Reference level, nonsmoker; combined
20-29 24 2.0-2.8 analysis of 3 studies; adjusted by city
=30 1.2 0.9-1.5
Morabia & Wynder ~ Men and women NCC Only bronchioloalveolar carcinoma;
(1992) 10-14 23 0.9-6.2 reference level, never-smoker; adjusted
15-16 5.7 2.5-12.9 for age and sex
17-19 2.1 1.0-4.4
20-50 23 1.1-49
cC
10-14 6.0 2.1-17.3
15-16 52 2.3-11.3
17-19 4.1 1.9-8.7
20-50 24 1.2-5.1
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Table 2.1.1.6 (contd)
Reference Subjects Age at starting Odds ratio 95% CI Comments
smoking (years)
Gao et al. (1993) Men <20 8.6 4.0-18.5 Reference level, nonsmoker; adjusted for
20-29 6.4 3.3-12.5 age
=30 2.1 0.4-13.0
Hegmann et al. Men <19 12.7 6.4-25.2 Reference level, nonsmoker; adjusted for
(1993) >19 6.0 2.8-12.9 age and pack—years
Women <25 10.0 47212 TOnly 2 cases started > 25 years.
> 25" 2.6 0.5-12.4
Pezzotto et al. (1993) Men <14 1.0 Adjusted for age, hospital and intensity of
14-18 14 cigarette smoking
>18 0.9
Benhamou & Men <19 5.8 3.8-8.8 Reference level, nonsmoker; adjusted for
Benhamou (1994) >19 59 3.9-8.9 age at diagnosis, hospital, interviewer and
Women <25 25 0.9-6.9 pack-years
>25 1.2 0.4-3.5
Suzuki et al. (1994) Men and women <12 24 0.8-7.3 Adjusted for age, sex, race and pack—
12-18 2.1 0.9-5.0 years
>18 1.0
Yu & Zhao (1996) Men and women <20 33 2.4-3.6 Reference level, nonsmoker
20-29 2.4 1.9-3.1 Meta-analysis of 15 studies
=30 1.3 0.9-1.9
Women <20 32 24-43 Meta-analysis of 12 studies
20-29 2.8 2.2-3.7
=30 1.5 1.2-2.0
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Table 2.1.1.6 (contd)

Reference Subjects Age at starting Odds ratio 95% CI Comments
smoking (years)
Barbone et al. (1997) Men <15 50.8 27.2-95.0 Reference level, nonsmoker; adjusted for
15-19 9.9 6.2-15.8 age
>20 8.2 5.0-13.3
Rachtan & Women <20 11.6 5.0-26.7 Reference level never-smoker; adjusted
Sokolowski (1997) 20-30 5.3 2.8-10.2 for age
> 30 53 1.5-19.0
Khuder et al. (1998) Men <16 10.3 6.5-16.3 Reference level, nonsmoker; unadjusted
16-19 6.4 4.0-10.2 odds ratios
>20 6.4 3.8-10.2
Liu et al. (1998) Men 35-69 years Proportional mortality study
Urban <20 4.11 0.07° Reference level, nonsmoker
20-24 2.94 0.05° "standard error
=25 245 0.057 trends: p <0.0001
Rural <20 3.07 0.11°
20-24 2.62 0.09°
>25 2.26 0.09°
Matos et al. (1998) Men Reference level, nonsmoker; adjusted for
Current smoker <15 113 5.3-243 age and hospital
15-19 8.6 4.1-18.4
>20 53 2.3-12.5
Former smoker <15 4.9 2.2-11.0
15-19 7.5 3.5-16.0
>20 2.6 1.0-6.7
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Table 2.1.1.6 (contd)

Reference Subjects Age at starting Odds ratio 95% CI Comments
smoking (years)

Mao et al. (2001) Men <15 11.5 8.3-16.0 Reference level, never-smoker; adjusted
16-19 9.1 5.5-12.7 for age group, province, years of exposure
>20 6.3 4.4-9.1 to passive smoking, total consumption of

Women <15 3.8 6.9-11.2 vegetables, vegetable juices and meat
16-19 8.0 6.4-9.9
>20 5.6 44-7.1
Stellman et al. Men <14 1.2 0.4-3.4 Adjusted for age, education and hospital
(2001) USA (community 15-17 1.0 Reference for hospital controls or residence for
controls) 18-20 0.6 0.2-1.7 community controls
>20 0.5 0.2-1.4
Japan (hospital 15-17 1.0 Reference No controls and only 2 cases started
controls) 18-20 0.2 0.1-0.6 before 15 years in Japan.
>20 0.2 0.1-0.8
Japan (community 15-17 1.0 Reference
controls) 18-20 0.8 0.5-1.3
>20 0.5 0.3-0.9

Petrauskaite ef al. Men <20 22.5 7.8-63.9 Reference level not clear; adjusted for age

(2002) 20-24 13.6 4.6-40.0 and year of death
>25 8.6 2.6-28.5

Rachtan (2002) Women <18 13.6 7.6-24.1 Reference level, never-smoker; adjusted
> 18 8.2 54-12.4 for age

CI, confidence interval; NCC, non-cancer controls; CC, cancer controls
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Table 2.1.1.7. Case—control studies on tobacco smoking and lung cancer: duration of smoking

HIONWS 0DDVdOlL

Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Pathak et al. Men Reference level, never-smoker;
(1986) < 65 years 1-29 12.9 adjusted for sex and ethnicity
30-39 373 p <0.001 for linear trend
40-49 57.3
50-59 91.4
> 65 years 1-29 229 p <0.001 for linear trend
30-39 6.6
40-49 11.7
50-59 16.1
> 60 11.9
Benhamou et al. Women <20 1.0 Matched analysis, adjusted for filter,
(1987) 21-40 2.1 0.5-9.0 inhalation, age at starting smoking and
> 40 33 0.4-24.1 type of tobacco used
Benhamou et al. Men 1-25 1.0 Adjusted for age and daily
(1989) 26-35 1.6 1.2-2.3 consumption of cigarettes
>36 2.1 1.5-2.9
Katsouyanni ef al. Women 1-30 1.3 0.5-33 Reference level, nonsmoker; adjusted
(1991) >30 7.4 2.9-19.1 for age
Osann (1991) Women <20 1.6 0.7-3.5 Reference level, never-smoker;
>20 11.6 5.8-23.3 adjusted for age
Liu (1992) Men and <30 1.0 0.8-1.3 Reference level, nonsmoker;
women >30 2.7 2.2-32 combined analysis of 5 studies
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Table 2.1.1.7 (contd)
Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Lubin et al. (1992) Men 1-29 1.3 Reference level, nonsmoker; adjusted
30-39 23 for age, source of subject, type of
40-49 44 respondent and years of work
=250 9.6 underground
p for trend < 0.01
Morabia & Men and NCC CC Only bronchioloalveolar carcinoma
Wynder (1992) women 1-19 1.2 1.4 Reference level, never-smoker;
20-29 2.2 2.5% adjusted for age and sex
30-39 2.7%  3.9%
40-49 3.4%  5.6%
50-80 5.1*  9.1%*
Pezzotto et al. Men <31 1.0 Adjusted for age, hospital and
(1993) 3140 3.6 p <0.0005 intensity of cigarette smoking
> 40 6.0 » <0.005
Benhamou et al. Men 1-25 1.0 Adjusted for age and smoking
(1994) 26-35 24 1.8-3.1 variables
3645 3.0 2.2-42
=46 42 2.7-6.5
De Stefani et al. Men Manufactured Adjusted for age, residence, education
(1994) 1-31 1.0 and amount of smoking
32-43 1.6 0.64.0
44-52 32 0.6-7.4
=253 29 0.9-17.0
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Table 2.1.1.7 (contd)

Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Hand-rolled
1-31 1.0
32-43 2.9 1.7-5.2
44-52 5.0 2.8-8.9
>53 7.6 4.1-14.0
Sobue et al. (1994) Men 1-29 1.0 Adjusted for number of cigarettes/day,
30-39 1.5 1.0-2.2 fraction smoked per cigarette, filter
40-49 2.8 2.04.1 and inhalation
>50 4.1 2.7-6.2
De Stefani et al. Men 1-29 34 1.7-6.8 Reference level, never-smoker;
(1996a) 30-39 5.2 2.9-8.9 adjusted for age, residence, urban/rural
40-49 10.4 6.4-16.9 status and education
>50 10.8 6.6-17.6
Yu & Zhao (1996) Men and 0 1.0 Meta-analysis of 15 studies
women <30 1.1 0.6-2° "legible in original article
>30 2.5 1.7-3.6
Women 0 1.0 Meta-analysis of 12 studies
<30 1.4 0.5-3.9
>30 3.8 1.7-8.5
Barbone et al. Men 1-29 3.2 1.8-5.7 Reference level, nonsmoker; adjusted
(1997) 30-39 7.9 4.7-13.5 for age
40-49 11.4 7.0-18.8
>50 14.5 9.0-23.3
Dosemeci et al. Men 1-10 1.0 0.6-1.7 Adjusted for age and alcohol use
(1997) 11-20 3.8 2.6-5.7
>21 4.9 3.5-7.0
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Table 2.1.1.7 (contd)
Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Hu et al. (1997) Men 1-19 2.0 0.1-3.9 Reference level, nonsmoker;
20-29 2.1 1.2-3.7 [variables of adjustment not stated]
=230 2.2 0.9-53
Women 1-19 1.7 0.6-5.0
20-29 1.9 0.6-6.0
=230 1.6 0.3-9.7
Muscat et al. Men 1-19 2.9% 1.2-7.3 Large-cell carcinoma only; adjusted
(1997) 20-39 10.6* 4.9-229 for age and education
240 23.1%* 10.4-50.8 All p for trends < 0.01
Women 1-19 2.9* 1.2-6.9
20-39 11.5% 6.3-21.1
>40 30.1* 15.8-57.4
Rachtan & Women 1-20 2.0 0.9-4.7 Reference level, never-smoker;
Sokolowski (1997) 21-40 7.5 3.9-14.6 adjusted for age
> 40 58.7 7.6-455.6
Khuder et al. Men 1-29 3.5 1.8-7.1 Reference level, nonsmoker;
(1998) 3049 7.5 4.8-11.9 unadjusted odds ratios
>50 9.0 5.7-14.1
Kreuzer et al. < 45 years Reference level, never-smoker;
(1998) Men <19 4.0 1.6-10.2 adjusted for age, region and exposure
20-39 26.3 10.3-66.8 to asbestos
Women <19 4.9 1.7-14.2
20-39 47.5 13.2-173
55—69 years
Men <19 4.9 3.1-79
20-39 20.9 13.5-32.2
240 54.5 34.9-85.2
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Table 2.1.1.7 (contd)

Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Women <19 0.9 0.5-1.6
20-39 4.9 3.1-7.6
=40 8.3 4.7-14.5
Matos et al. (1998) Men Current smoker Reference level, nonsmoker; adjusted
1-24 5.2 1.7-16.4 for the design variables, age and
25-39 7.4 3.3-16.6 hospital
>40 10.2 4.7-22.1
Former smoker
1-24 1.5 0.6-3.9
25-39 7.5 3.4-16.8
=40 15.4 6.2-37.9
Dikshit & Kanhere Men 1-20 2.5 1.1-5.6 Reference level, nonsmoker; adjusted
(2000) 21-30 12.0 5.9-24.0 for age
>30 52.0 24.0-112.8
Armadans-Gil Men 1-24 2.6 1.0-6.6 Reference level, nonsmoker; adjusted
et al. (1999) 2549 11.9 5.5-25.5 for age
>50 26.8 11.0-65.1
Agudo et al. Women <20 1.3 1.0-1.6 Reference level, never-smoker and
(2000) 20-29 4.5 3.5-5.7 smokers who had smoked less than
30-39 7.6 6.1-9.5 400 cigarettes in their lifetime;
>40 12.8 10.1-16.2 adjusted for age and centre
Kreuzer et al. Allf Reference level, nonsmoker; adjusted
(2000) Men <20 2.4 1.8-3.3 for age and centre
20-39 16.4 12.9-20.9 Tp for interaction gender/smoking
>40 39.1 30.4-50.3 <0.0001
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Table 2.1.1.7 (contd)
Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Women <20 1.2 0.9-1.7
20-39 53 4.2-6.8
>40 7.0 5.1-9.5
< 50 years* ip for interaction gender/smoking =
Men <20 2.1 1.2-3.8 1.0
20-39 16.4 9.9-27.2
Women <20 2.2 1.0-4.7
20-39 144 7.2-28.6
Ever-smoker Also adjusted for average amount of
Men <20 1.0 smoking and time since cessation
20-39 32 2.5-4.0 [There is probably an error in the
=40 4.1 3.1-5.6 original table; analysis by duration
Women <20 1.0 says adjusted for duration instead
20-39 2:7 1.7-4.1 average amount of smoking.]
>40 33 1.9-5.8
Simonato et al. Men and Venice Reference level, never-smoker and
(2000) women <20 4.4 0.3-67.4 former smoker who quit more than 20
2040 6.0 1.7-21.9 years ago; adjusted for age, sex,
>40 16.9 4.5-63.3 education, occupation and heating
Mestre
<20 0.6 0.1-6.0
20-40 7.6 3.5-16.4
>40 9.3 4.4-19.7
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Table 2.1.1.7 (contd)

Reference Subjects Duration (years)  Odds ratio 95% CI Comments
Boffetta et al. Women Reference level < 10 years of
(2001) <35 years 10-19 1.1 0.1-11 smoking; adjusted for centre, age,
=20 2.8 0.1-95 average number of cigarettes per day
35-39 years 10-19 1.8 0.3-12
=20 40.0 2.8-584
=40 years 10-19 23 0.4-13
=20 7.1 1.2-42
Kubik et al. (2001) Women 1-10 3.1 1.2-6.2 Reference level, never-smoker;
11-20 22 1.2-43 adjusted for age, residence and
21-30 4.0 2.4-6.6 education
31-40 11.7 7.4-18.5
> 40 17.6 10.7-28.7
Simonato et al. Men 0-19 1.0 - Adjusted for age, education, average
(2001) 20-29 5.0 43-5.8 number of cigarettes/day and centre
30-39 11.0 9.6-12.7
=40 21.6 18.6-24.9
Women 0-19 1.0 -
2029 43 1.3-5.5
30-39 72 5.6-9.1
=40 8.6 6.6-11.3
Stellman et al. Men Reference level, nonsmoker; adjusted
(2001) USA (HC) <40 252 11.9-61.0 for age, education and hospital or
> 40 57.8 27.4-131.9 residence for community controls
Japan (HC) <40 22 1.1-5.2
> 40 7.4 2.9-19.4
Japan (PC) <40 4.8 2.6-8.9
> 40 83 4.5-154
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Table 2.1.1.7 (contd)
Reference Subjects Duration (years) ~ Odds ratio 95% CI Comments
Bhurgri et al. Men and 1-19 8.4 (3.8-18.5) 1.07  Reference Adjusted for age, sex and hospital
(2002) women 20-29 10.1 (5.0-20.1) 1.3 0.5-3.4 TAlso adjusted for average daily
30-39 20.7 (11.5-37.2) 2.4 0.9-5.9 amount of smoking; study included all
=40 53.2(29.4-96.2) 6.0 2.4-14.8 types of smoking.
Petrauskaite ef al.  Men <41 13.0 4.5-37.7 Reference level not clear; adjusted for
(2002) >41 222 7.7-63.6 age and year of death
Rachtan (2002) Women <26 3.0 1.8-5.0 Reference level, never- smoker;
26-39 15.6 9.1-26.8 adjusted for age
240 30.0 14.2-63.4
Stellman et al. Men Reference level, nonsmoker
(2002) White <40 15.8 11.5-21.8
240 25.1 18.6-33.8
Black <40 16.1 6.7-45.7
240 20.1 8.7-54.7
Women
White <40 134 10.2-17.6
>40 24.7 19.1-32.0
Black <40 14.6 6.9-30.9
>40 20.7 9.6-44.7

Cl, confidence interval; NCC, non-cancer control; CC, cancer control; HC, hospital control; PC, population control

9 <0.05
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Table 2.1.1.8. Case—control studies on tobacco smoking and lung cancer: smoking cessation

Reference Subjects Years since quitting Odds ratio 95% CI Comments
Gao et al. Men Current smoker 39 2.9-54 Reference level, lifelong
(1988) 1-4 6.9 4.4-10.8 nonsmoker; adjusted for age and
5-9 3.1 1.7-5.9 education
>10 1.1 0.5-2.2
Women Current smoker 29 2.2-3.8
1-4 7.2 3.4-15.1
5-9 39 1.5-9.9
>10 22 1.0-4.6
Higgins & Men 1-4 174 12.5-24.1 Reference level, nonsmoker; odds
Wynder 5-9 7.2 5.1-10.3 ratios not adjusted
(1988) 10-19 6.1 4.5-8.4
20-29 3.7 2.5-5.5
=30 1.9 1.1-3.1
Women 1-4 9.3 6.4-13.4
5-9 4.8 3.2-7.1
10-19 2.2 1.4-33
20-29 1.6 0.9-2.9
=30 2.6 1.2-53
Benhamou Men Cigarettes/day TAdjusted for age and duration
et al. (1989) 19" 10-19" >20" any* tAdjusted for duration and daily
Current smoker 1.0 24*% 52*% 1.0 consumption of cigarettes
1-4 33% 3.8% 58+ 15 1.1-1.9° %95% CI for any number of
5-9 0.5 1.5 34% 0.7 0.5-1.0°% cigarettes/day
10-19 09 1.0 1.9% 0.5 0.3-0.8*
>20 0.5 2.0 1.3 0.4 0.2-0.8°
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Table 2.1.1.8 (contd)
Reference Subjects Years since quitting Odds ratio 95% CI Comments
Jedrychowski  Men >5-10 0.7 0.4-1.0 Reference level, never-smoker;
et al. (1990) >10 0.4 0.3-0.6 adjusted for age
Women >5 0.5 0.2-1.5

Becheretal.  Men and 0-1 1.0 Risks for both sexes and both groups
(1991) women 2-4 0.9 0.4-2.2 of controls combined; adjusted for

5-9 0.7 0.3-1.3 lifetime-cumulative cigarette

>10 0.2 0.1-0.5 consumption

i

Nonsmoking interval Results based on 6 cases and 39

(years) controls

0<1 1.0

1-<3 0.8 0.4-1.9

>3 0.2" 0.1-0.5
Jockel et al. Men 0-5 1.0 Hospital controls and population
(1992) >5-10 0.9 0.4-1.8 controls combined

>10 0.4 0.2-0.7

Women 0-5 1.0

>5 0.2 0.03-1.1
Morabia & Men and CcC NCC Only bronchioloalveolar carcinoma
Wynder women Current smoker 3.7% 2.3 Reference level, never-smoker;
(1992) 1-9 2.9% 3.8% adjusted for age and sex

10-19 2.6% 2.1

20-52 1.5 1.5
Gao et al. Men 14 5.1 2.3-11.4 Reference level, nonsmoker;
(1993) 5-9 3.5 1.1-8.0 adjusted for age

10-14 3.8 1.5-9.5
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Table 2.1.1.8 (contd)

Reference Subjects Years since quitting Odds ratio 95% CI Comments
De Stefani Men Manufactured Adjusted for age, residence,
et al. (1994) Current smoker 1.0 education and amount of smoking
1-4 0.5 0.2-1.4
5-9 0.7 0.2-1.9
210 0.5 0.2-1.5
Hand-rolled
Current smoker 1.0
1-4 0.9 0.5-1.4
5-9 0.5 0.3-1.0
210 0.2 0.1-0.3
Suzukietal.  Men and Current smoker 1.0 Adjusted for age, sex, race and
(1994) women 1-5 0.5 0.2-14 pack—years; excluding nonsmokers
5-10 0.5 0.2-1.5
> 10 0.2 0.1-0.6
De Stefani Men Current smoker 10.9 6.9-17.1 Reference level, never-smoker;
et al. (1996a) 1-4 9.0 5.2-15.9 adjusted for age, residence,
5-9 6.2 3.2-12.2 urban/rural status and education
210 2.8 1.4-5.7
Barbone et al. Men Current smoker 13.8 8.7-21.9 Reference level, nonsmoker;
(1997) 14 13.9 6.8-28.5 adjusted for age
5-14 9.1 5.3-15.5
15-24 6.8 3.6-12.8
>25 2.1 1.04.3
Muscat et al.  Men 1-5 12.4 5.2-29.6 Only large-cell carcinoma
(1997) 6-10 12.9 5.3-31.1 Adjusted for age and education
>10 6.1 2.8-13.6 p for trend < 0.01
Never-smoker 1.0
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Table 2.1.1.8 (contd)
Reference Subjects Years since quitting Odds ratio 95% CI Comments
Women 1-5 15.9 7.1-35.4
6-10 11.5 5.0-26.7
>10 42 3.0-9.0
Never-smoker 1.0
Pohlabeln Men Current smoker 1.0 Adjusted for age, region of
etal. (1997) <1 20.3 9.8-42.3 residence and pack—years
1 6.9 3.3-14.2
2-5 1.6 1.0-2.3
6-10 1.0 0.6-1.4
1120 0.5 0.4-0.8
>20 0.2 0.2-0.4
Never/occasional 0.2 0.1-0.4
smoker
Khuder etal. Men Current smoker 10.4 6.6-16.4 Reference level, nonsmoker;
(1998) 1-4 9.6 5.8-15.9 unadjusted odds ratios
5-14 6.4 3.8-10.7
>15 4.0 2.4-6.6
Matos et al. Men 1-5 1.4 0.8-2.6 Reference level, current smoker;
(1998) 6-10 0.9 0.4-1.6 adjusted for the design variables,
>11 0.3 0.2-0.6 age and hospital
Nonsmoker 0.1 0.1-0.2
Agudoetal.  Women Current smoker 8.9 7.5-10.6 Adjusted for age and centre; never-
(2000) <15 3.8 2.9-5.0 smoker includes smokers who had
15-19 1.7 1.2-2.4 smoked less than 400 cigarettes in
20-29 0.6 0.4-1.2 their lifetime.
=30 1.1 0.7-1.8
Never-smoker 1.0
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Table 2.1.1.8 (contd)

Reference Subjects Years since quitting Odds ratio 95% CI Comments
Kreuzer et al. Men Current smoker 1.0 Adjusted for age, centre and average
(2000) 2-9 0.7 0.6-0.8 amount of smoking
10-19 0.2 0.2-0.3
>20 0.1 0.1-0.1
Women Current smoker 1.0
2-9 0.5 0.3-0.7
10-19 0.2 0.1-0.3
>20 0.2 0.1-0.3
Osann et al. Women Current smoker 14.8 4.3-514 Small-cell carcinoma only
(2000) <12 8.6 2.1-34.9 Adjusted for age, education and
>12 1.0 pack—years
Mao et al. Men <10 14.5 10.2-20.6 Reference level, never-smoker;
(2001) 11-19 7.3 5.0-10.5 adjusted for age group, province,
20-28 3.5 2.4-5.2 years of exposure to passive
=29 1.5 1.0-2.4 smoking, total consumption of
Women <10 118 9.0-15.4 vegetables, vegetable juices and
11-19 33 2.4-4.6 meat
20-28 1.6 1.0-2.3
>29 1.5 1.0-2.3
Simonato Men Current smoker 1.0 Adjusted for age, education and
etal. (2001) 2-9 0.66 0.59-0.73 centre
10-19 0.27 0.24-0.31
20-29 0.17 0.14-0.20
>30 0.08 0.06-0.10
Nonsmoker 0.04 0.03-0.05
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Table 2.1.1.8 (contd)
Reference Subjects Years since quitting Odds ratio 95% CI Comments
Women Current smoker 1.00
2-9 0.41 0.31-0.55
10-19 0.19 0.14-0.27
2029 0.08 0.05-0.14
>30 0.13 0.08-0.21
Nonsmoker 0.11 0.10-0.14
Stellman et al. Men Adjusted for age, education and
(2001) USA (HC) Current smoker 1.0 hospital or residence for community
1-4 0.5 0.3-1.0 controls
5-9 0.5 0.2-0.9
10-15 0.4 0.2-0.8
216 0.1 0.1-0.2 p for trend < 0.001
Japan (HC)  Current smoker 1.0
1-4 0.9 0.3-2.9
5-9 0.8 0.3-1.8
10-15 0.2 0.1-0.5
>16 0.2 0.1-0.4
Japan (PC) Current smoker 1.0
1-4 0.9 0.5-1.7
5-9 0.8 0.5-1.4
10-15 0.2 0.1-0.4
>16 0.2 0.1-0.3
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Table 2.1.1.8 (contd)

Reference Subjects Years since quitting Odds ratio 95% CI Comments
Bhurgri efal.  Men and Current smoker 1.0 Adjusted for age, sex and hospital
(2002) women 2-4 1.7 0.9-34
5-9 0.9 0.4-1.8
10-14 0.3 0.1-0.7
15-19 0.2 0.1-0.5
>20 0.2 0.1-0.3
Never-smoker 0.03 0.02-0.05
Petrauskaite =~ Men Current smoker or 1.0 Adjusted for age and year of death
et al. (2002) <2 years
24 1.2 0.6-2.0
5-9 0.6 0.3-1.3
10-19 0.4 0.2-0.9
220 0.4 0.2-0.9
Stellman et al. Men Reference level, nonsmoker
(2002) White 1-10 14.5 10.9-19.5
11-20 7.8 5.8-10.6
>21 3.7 2.8-5.1
Black 1-10 13.7 5.9-37.5
11-20 42 1.6-12.7
221 39 1.4-12.3
Women
White 1-5 10.1 7.9-13.0
6-15 6.7 4.8-94
216 34 2,644
Black 1-5 11.0 5.0-24.2
6-15 6.5 2.0-20.7
=216 7.2 2.9-17.5

ClI, confidence interval; HC, hospital controls; PC, population controls; CC, cancer controls; NCC, non-cancer controls

9 <0.05
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Table 2.1.1.9. Case—control studies on tobacco smoking and lung cancer: type of
cigarettes

Reference  Subjects Use of filter-tip OR 95% CI Comments
Pathak et al. Men Adjusted for age, sex and
(1986) Non-Hispanic Filter-tip only 0.8 ethnic variables, ethnicity,
whites 67-99% filter-tip 0.7 amount and duration of
34-66% filter-tip 0.6 smoking and age—duration
1-33% filter-tip 0.8 interaction
Untipped only 1.0
Hispanic Filter-tip only 0.04*
67-99% filter-tip 0.3*
34-66% filter-tip 0.4
1-33% filter-tip 0.6
Untipped only 1.0
Benhamou  Women < 50% untipped" 1 "Includes nonsmokers;
et al. (1987) > 50% untipped 1.3 0.3-6.0 adjusted for cigarettes/day,
100% untipped 3.6 0.7-19.2  duration of smoking and
inhalation
Benhamou  Men Filter-tipped 1.0 Only current smokers;
et al. (1989) Mixed 1.8 1.3-2.5 adjustment not stated
Untipped 1.9 1.4-2.5
Jockel et al. Men Filter-tipped 1 Hospital and population
(1992) Untipped (last 20 years) 2.4 1.2-4.38 controls combined
Pezzotto Men Ever filter-tipped 1.0 Adjusted for age, hospital
et al. (1993) Untipped or both 3.5 p <0.0001 and years of cigarette
smoking
Sobue et al. Men, current  All histological types 1.5 0.9-2.6 Untipped versus filter-
(1994) smokers SCC 2.2 1.2-4.0 tipped cigarettes for each
AC 1.2 0.6-2.5 type; adjusted for duration,
Small-cell carcinoma 0.6 0.2-2.0 fraction smoked per
Large-cell carcinoma 1.3 0.4-4.5 cigarette, cigarettes/day,
cigarette type, inhalation
De Stefani  Men Never-smoker 1.0 Adjusted for age, residence,
etal. Filter-tipped 7.3 4.6-11.8  urban/rural status and
(1996a) Plain 10.1 6.4-15.6  education
De Stefani  Men and Nonsmoker 1.0 Adjusted for age, sex,
etal. women Filter-tipped 7.4 4.2-13.2  residence (urban/rural),
(1996b) Plain 10.1 5.7-17.8  education, family history of

cancer and BMI
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Table 2.1.1.9 (contd)
Reference  Subjects Use of filter-tip OR 95% CI Comments
Kabat Men' Kreyberg I fCurrent smokers; reference
(1996) Switchers (1-9 years) 0.8 0.6-1.2 category untipped only;
Switchers (= 10 years) 0.7 0.5-0.9 adjusted for cigarettes/day,
Filter-tip only 0.7 0.4-1.3 age, inhalation and years of
Kreyberg 11 education
Switchers (1-9 years) 1.0 0.6-1.5 fReference category;
Switchers (= 10 years) 0.8 0.5-1.2 untipped and switchers
Filter-tip only 0.9 0.4-1.5 1-9 years
Women' Kreyberg I
Switchers (1-9 years) 1.0 0.5-2.0
Switchers (= 10 years) 0.7 04-14
Filter-tip only 0.6 0.3-14
Kreyberg I1
Switchers (= 10 years)) 1.0 0.8-1.3
Filter-tip only 1.0 0.6-1.5
Stellman Men’ SccC fCurrent smokers
etal. Switched 0.9 0.7-1.0 Reference level, lifetime
(1997a,b) Lifetime filter-tip 0.8 0.5-1.2 smoker of untipped
AC 0.8-13 cigarettes; adjusted for age,
Switched 1.0 0.7-15 education and number of
Lifetime filter-tip 1.0 cigarettes/day
Women® SCC
Switched 0.6 0.3-0.99
Lifetime filter-tip 0.4 0.2-0.8
AC
Switched 1.2 0.7-2.0
Lifetime filter-tip 0.9 0.5-1.7
Wakai ef al. Men® With filter-tip 1.0 fCurrent smokers; adjusted
(1997) Without filter-tip 1.0 0.3-3.2 for age, age at start,
cigarettes/day, fraction
smoked/cigarette, cigarette
type and smoke inhalation
Khuder Men Filter-tip yes 53 3.3-8.4 Reference level, nonsmoker
et al. (1998) Filter-tip no 11.4 7.3-18.0
Armadans- Men Lifetime filter-tip Adjusted for age and
Gil et al. Never 1.0 cumulative cigarette
(1999) Mixed 1.0 0.6-1.6 consumption
Always 0.7 0.4-1.2
Agudo et al. Women Never-smoker 1.0 Adjusted for age and centre;
(2000) Only filter-tip 34 2.9-4.1 never-smoker included
Untipped + mixed 7.5 6.0-9.3 smokers who had smoked

<400 cigarettes in their
lifetime.
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Table 2.1.1.9 (contd)
Reference  Subjects Use of filter-tip OR 95% CI Comments
Simonato Men Only filter-tip 1.0 Adjusted for age, education
etal. (2001) Mixed 1.7 1.5-2.0 and centre
Only untipped 1.1 0.9-1.3
Women Only filter-tip 1.0
Mixed 24 1.8-3.1
Only untipped 2.0 1.3-3.1
Rachtan Women Nonsmoker 1.0 Adjusted for age
(2002) Filter-tip 9.3 6.2-14.0
Untipped 9.8 4.7-20.5

OR, odds ratio; H, hospital; P, population; SCC, squamous-cell carcinoma; AC, adenocarcinoma; BMI,
body mass index; Kreyberg I, squamous-cell carcinoma, large-cell, oat-cell and small-cell carcinoma;
Kreyberg II, adenocarcinoma, bronchiolar and alveolar-cell carcinoma

*p <0.05



Table 2.1.1.10. Case—control studies on tobacco smoking and lung cancer: tar levels in cigarettes

Reference Subjects Histology/defini- Odds ratio Comments
tion of smokers
Wilcox etal.  Men All histologies Av. mg tar/cigarette (1973-80) Adjusted for intensity and duration of
(1988) <14 141-175  17.621.0  21.1-28.0 smoking
0.61 1.04 1.21 1.0
Kaufman Men and All histologies Av. mg tar/cigarette <22 22-28 >29 Adjusted for age, sex, ethnicity, religion,
et al. (1989) women All cigarettes 1 1.9 ERE education and interview
Cigarettes smoked at 1 3.0%* 4.0*
least 10 years before
admission
Zang & Men Kreyberg 1 Kg tar 1-2 3-5 6-8 >9 Kg tar: cumulative measure for lifetime
Wynder Current smoker 17.3 29.7 38.7 60.2  exposure
(1992) Former smoker 73 19.9 20.0 383  Reference level, never-smoker; adjusted
Kreyberg IT for age; no CI provided
Current smoker 6.5 6.5 10.1 12.8
Former smoker 2.6 44 6.2 7.3
Women Kreyberg 1
Current smoker 23.1 47.6 58.9 102.9
Former smoker 7.9 153 332 22.9
Kreyberg Il
Current smoker 8.3 15.1 11.6 16.3
Former smoker 32 4.8 8.5 6.8
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Table 2.1.1.10 (contd)

Reference Subjects Histology/defini- Comments
tion of smokers

Harris et al. Men Kreyberg I 0 14 5-8 =9 All linear trends statistically significant

(1993) White at p < 0.01; adjustment not clear
Current smoker 1.0 11.7% 24.5% 54.3%
Ever-smoker 1.0 6.8% 20.2%* 42.6*
Black
Current smoker 1.0 12.8%* 25.1%* 55.4%*
Ever-smoker 1.0 10.0%* 23.6* 47.0*
Kreyberg 11
White
Current smoker 1.0 5.7* 8.3* 13.1*
Ever-smoker 1.0 3.1* 6.5% 10.1*
Black
Current smoker 1.0 10.5% 18.6* 24.9%
Ever-smoker 1.0 8.3* 15.2* 24.0*

Women Kreyberg 1

White
Current smoker 1.0 13.8% 41.0* 108.7*
Ever-smoker 1.0 8.7* 34.9%* 75.8*
Black
Current smoker 1.0 12.4% 72.3% 120.0*
Ever-smoker 1.0 11.2* 83.8* 146.7*
Kreyberg 11
White
Current smoker 1.0 5.6% 11.4* 24.5%
Ever-smoker 1.0 3.9% 9.8* 17.9*
Black
Current smoker 1.0 3.0* 18.7* 29.1%*
Ever-smoker 1.0 3.4%* 20.8* 29.1%*
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Table 2.1.1.10 (contd)

Reference Subjects Histology/defini- Odds ratio Comments
tion of smokers
Benhamou Men % years smoking cig. Reference level, lifelong smokers of
et al. (1994) > 30 mg tar <51% 51-75% >75% light, imported cigarettes with unknown
. tar levels; adjusted for age, daily
Qse of high-tar 24* 3.0 3.0 consumption and duration of smoking
cigarettes
(=30 mg)
Kabat (1996) Quartile tar intake (95% CI) Reference level, never smoker and first
2 3 4 quartile; adjusted for age, education,
Men White 1.9 (1.62.2) 2.9(2.5-3.5) 43 (3.6-5.2) time period, hospital and smoking status
Black 2.3(1.4-3.7) 5.0 (2.9-8.5) 5.7 (3.0-10.9)
Women White 2.3(1.8-2.9) 4.5(3.5-5.8) 5.3 (4.1-6.8)
Black 2.1(1.04.2) 5.1(2.4-11.5) 12.8 (4.3-38.7)
Zang & Kg tar 1-2 3-5 6-8 =9 Current smokers only; reference level,
Wynder Men SCC 33.1* 36.8% 54.3% 81.5% nonsmoker. All dose—response trends
(1996) statistically significant. Dose—response
AC 7.1% 6.8% 12.4* 14.7* for women was statistically significantly
Women SCC 24.5% 38.5% 56.2*% 129.3*  higher than for men.
AC 11.6* 13.9% 25.4% 33.3*%

CI, confidence interval;, Kreyberg I, squamous-cell carcinoma, large-cell, oat-cell and small-cell carcinoma; Kreyberg II, adenocarcinoma and alveolar-cell
carcinoma; SCC, squamous-cell carcinoma; AC, adenocarcinoma

*p <0.05
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Table 2.1.1.11. Case—control studies on tobacco smoking and lung cancer: type of tobacco

Reference Subjects Type Odds ratio 95% CI Comments
Benhamou ef al.  Men Light 1.0 Adjusted for age and duration of smoking
(1989) Mixed 2.0 0942

Dark 2.5 1.3-5.1

Manufactured 1.0 [Adjustment variables not stated]

Mixed 1.2 0.9-1.6

Hand-rolled 1.2 0.8-1.7
De Stefani eral.  Men Manufactured cigarettes Adjusted for age, residence, education, pack—
(1994) Blond 1.0 years and cessation

Black 2.1 1.1-3.9

Hand-rolled cigarettes

Blond 1.0

Black 1.2 0.9-1.7
Suzuki et al. Men and Cigarettes only 1.0 Adjusted for age, sex, race and pack—years,
(1994) women Black tobacco and 2.8 1.0-7.7 excluding nonsmokers; black tobacco smoked

cigarettes in the form of hand-rolled cigarettes

De Stefani et al.  Men Blond 6.1 3.8-9.8 Reference level, never-smoker; adjusted for
(1996a) Mixed 13.6 7.7-23.9 age, residence, urban/rural status and education

Black 10.9 6.8-17.4
De Stefani et al.  Men and Blond 4.7 2.6-8.6 Reference level, nonsmoker; adjusted for age,
(1996b) women Black 11.2 6.4-19.3 sex, residence, urban/rural, education, family

history of cancer and body mass index

Matos et al. Men Only blond Reference level, nonsmoker; adjusted for the
(1998) 1-14 cig/day 0.6 0.2-2.2 design variables, age and hospital

15-24 cig/day 8.4 3.7-18.9

=25 cig/day 7.7 3.5-16.7
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Table 2.1.1.11 (contd)

Reference Subjects Type Odds ratio 95% CI Comments

Duration

1-24 years 1.9 0.7-5.0

25-39 years 5.7 2.6-12.5

=40 years 10.1 4.3-23.8

Only black

1-14 cig/day 2.7 0.6-11.5

15-24 cig/day 6.8 3.9-32.7

> 25 cig/day 12.9 5.2-45.0

Duration

1-24 years 1.2 0.2-6.3

25-39 years 11.3 3.9-32.7

=40 years 15.5 5.2-45.0
Armadans-Gil Men Blond 1.0 Adjusted for age and cumulative cigarette
et al. (1999) Both 4.9 1.7-13.7 consumption

Black 53 2.1-13.6
Agudo et al. Women Only blond 3.1 2.5-3.7 Reference level, never-smoker and smokers
(2000) Dark + mixed 10.4 7.9-13.6 who had smoked less than 400 cigarettes in

their lifetime; adjusted for age and centre

Simonato et al. Men Only blond 1.0 Adjusted for age, education and centre
(2001) Mixed 22 1.7-2.9

Only black 1.6 1.1-23

Women Only blond 1.0
Mixed 3.9 2.6-5.8
Only black 4.8 3.1-7.4

CI, confidence interval
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Table 2.1.1.12. Case—control studies on tobacco smoking and lung cancer: degree of inhalation

Reference Subjects Inhalation Odds ratio 95% CI Comments
Osann (1991) Women No 1.0 Adjusted for age
Yes 9.6 5.0-18.5
Pezzotto et al. (1993) Men Slight or moderate 1.0 Adjusted for age, hospital, duration and
Deep 0.9 intensity of cigarette smoking
Benhamou et al. Men No 1.0 Adjusted for age and smoking variables
(1994) Moderate 1.2 0.9-1.6
Deep 1.5 1.2-1.8
Sobue et al. (1994) Men All histological types 1.2 0.9-1.6 Reference level, no inhalation; adjusted
SCC 1.0 0.7-1.6 for number of cigarettes/day, duration,
AC 1.4 0.9-2.0 fraction smoked per cigarette, filter
SCLC 1.4 0.8-2.6
Large-cell carcinoma 1.8 0.7-4.4
Suzuki ef al. (1994)  Men and No or slight 1.0 Adjusted for age, sex, race and pack—
women Deep 2.6 1.3-54 years, excluding nonsmokers
Rachtan & Women No 4.5 2.2-9.5 Reference level, never-smoker; adjusted
Sokolowski (1997) Yes 8.7 4.5-16.7 for age
Wakai et al. (1997) Men All histological types Reference level, no inhalation; adjusted
Moderate 1.1 0.6-2.0 for age, age at starting smoking, number
Deep 2.1 1.1-3.8 of cigarettes per day, fraction of a
scc cigarette smoked and cigarette type
Moderate 1.2 0.6-2.4
Deep 1.9 0.9-4.3
AC
Moderate 1.3 0.6-2.8
Deep 3.0 1.3-7.0
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Table 2.1.1.12 (contd)

Reference Subjects Inhalation Odds ratio 95% CI Comments
Khuder et al. (1998) Men No 1.4 0.8-2.4 Reference level, nonsmoker; unadjusted
Yes 154 9.8-24.0 odds ratios
Agudo et al. (2000)  Women Never inhaled 25 2.0-3.1 Reference level, never-smoker and
Ever inhaled 6.9 5.9-8.2 smokers who had smoked less than 400
cigarettes during their lifetime; adjusted
for age and center
Rachtan (2002) Women No 5.8 3.5-9.6 Reference level, nonsmoker; adjusted for
Yes 124 7.9-19.2 age

CI, confidence interval; SCC, squamous-cell carcinoma; AC, adenocarcinoma; SCLC, small-cell carcinoma

HIONWS 0DDVdOlL

54



Table 2.1.1.13. Case—control studies on tobacco smoking and lung cancer: histology

Reference Subjects Histology Odds ratio (95% CI) Comments
Damber & Larsson Men Duration (years) < 30 31-40 41-50 =51 Smoking includes any tobacco.
(1986) SCC 4.4* 8.4* 13.8* 16.7* Adjustment variables not
SCLC 3.6 10.5* 19.6* 25.1% stated.
AC, alveolar-cell 1.8 1.2 3.4% 2.5
carcinoma, bronchiolar
carcinoma
Gao et al. (1988) Men SCC Duration (years) 1-29 30-39 >40 Reference level, lifelong
1-19 cig/day 1.1 52 7.0 nonsmoker; adjusted for age
20-29 cig/day 4.0 12.6 13.6 and education. Confidence
> 30 cig/day 6.1 22.1 25.0 interval or statistical
AC significance not provided
1-19 cig/day 0.8 1.6 1.9
20-29 cig/day 0.9 2.4 2.4
> 30 cig/day 0.7 4.2 5.5
Women SCC Duration (vears)  1-29 =30
1-19 cig/day 1.9 2.7
20-29 cig/day 4.7 7.0
> 30 cig/day 16.2 424
AC
1-19 cig/day 0.7 1.2
20-29 cig/day 1.3 1.4
> 30 cig/day 7.0 35
Schoenberg et al. Women Cigarettes/day <20 =20 <20 220 All odds ratios statistically
(1989) Duration (years) <35 <35 >35 >35 significant at 5% level.
SCC 2.7 7.7 12.0 214 Adjusted for age, race and type
SCLC 19.0 40.6 62.5 140.0 of respondent
AC 2.0 3.4 39 6.8
Svensson et al. Women Cigarettes/day 1-10 11-20 =21 Reference level, never-smoker;
(1989) SCC 9.7* 36.2% 59.0% adjusted for age
SCLC 33.7* 72.1% 215.8*
AC 22 5.4% 19.7*

(44
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Xu et al. (1989) Men SCC/SCLC Duration (years) — 1-29 30-39 >40 Reference level, nonsmoker;
1-19 cig/day 2.3% 2.9% 5.0% adjusted for age and education
20-29 cig/day 2.6% 3.9% 10.4*
> 30 cig/day 7.7* 8.3* 31.2%
AC
1-19 cig/day 1.4 2.2% 2.6%
20-29 cig/day 0.7 1.5 3.6*
> 30 cig/day 5.4% 3.2% 11.8*
Women SCC/SCLC
1-19 cig/day 1.8% 4.2% 5.3*%
> 20 cig/day 2.5 24 19.9*
AC
1-19 cig/day 0.9 2.2% 1.9*
> 20 cig/day - 3.7% 6.8*%
Wu-Williams et al. Women SCC/SCLC Duration (vears)  1-29 30-39 240 Reference not stated [probably
(1990) 1-19 cig/day 2.0% 3.9% 4.7* nonsmokers]
>20 cig/day’ 2.0 3.8% 12.0* Only 9% of the cases and 4%
AC of the controls smoked more
1-19 cig/day 0.8 1.7% 2.0%* than 20 cigarettes per day.
> 20 cig/day’ 0.8 3.8% 2.8%
Morabia & Wynder Men’ Cigarettes/day 1-19 20-29 >30 Adjusted for age, race and
(1991) SCC 1.0 1.6 2.3% state
SCLC 1.0 6.0% 5.5% fCurrent smokers
Large-cell 1.0 1.1 1.0
AC 1.0 1.7 1.9*
Women' scc 1.0 1.5 2.7%
SCLC 1.0 1.8 3.2%
Large-cell 1.0 1.9 1.4
AC 1.0 1.3 1.5
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Osann (1991) Women Pack/day <1 >1] Reference level, never-smoker
Kreyberg I 12.1 (1.5-96.3) 71.2 (8.3-609) (7 cases and 58 controls for
Kreyberg I1 0.9 (0.3-2.7) 3.8 (1.6-8.8) Kreyberg I); adjusted for age
Duration (years) <20 > 20
Kreyberg I 4.9 (0.5-44.6) 101.1 (8.3-1230)
Kreyberg 11 0.7 (0.2-1.9) 4.1(1.8-9.4)
Inhalation No Yes
Kreyberg 1 13.3 (1.7-106) 52.0 (6.6-408)
Kreyberg 11 0.6 (0.2-1.9) 3.5(1.5-8.0)
Jedrychowski et al. Men Cigarettes/day 1-19 20-29 >30 Adjusted for age, education
(1992) SCC 7.5% 13.5% 21.4* and occupation
SCLC 7.8*% 11.6* 16.8*
AC 2.2 4.4% 5.1*
Duration (years) —1-19 20-39 =40
SCC 5.8% 12.4* 13.0*
SCLC 5.5% 11.4% 11.8* [Adjustments not clear]
AC 1.1 3.5% 4.4%
Zang & Wynder Men Kreyberg I Cigarettes/day 1-10 11-20 21-40 241
(1992) Current smoker 14.4 223 41.4 74.0 Odds ratios adjusted for age;
Former smoker 4.1 9.0 16.6 235 no CI provided
Kreyberg IT
Current smoker 3.9 6.0 10.3 15.8
Former smoker 1.0 3.5 5.6 4.6
‘Women Kreyberg I
Current smoker 7.5 33.6 76.0 153.9
Former smoker 1.2 13.8 14.2 124
Kreyberg 11
Current smoker 3.6 9.3 20.5 30.5
Former smoker 2.2 5.0 5.4 1.8

144
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Table 2.1.1.13 (contd)

HIONWS 0DDVdOlL

Reference Subjects Histology Odds ratio (95% CI) Comments
Ger et al. (1993) Men and Cigarettes/day 1-10 11-20 =21
women AC (H) 0.8 1.04 0.7 Matched odds ratios (see Table
AC (N) 0.8 1.7 1.05 2.1.14)
SCC + small-cell (H) 1.8 3.6% 20.9%F "Based on 19 cases/6 hospital
SCC + small-cell (N) 2.3 2.9 19.8%f and 7 neighbourhood controls
Duration (vears) — 1-30 >3] nonsmokers
AC (H) 1.4 0.6
AC (N) 1.4 1.06
SCC + small-cell (H) 1.9 6.0%
SCC + small-cell (N) 1.3 6.8%
Osann et al. (1993) Men Pack/day <2 >2
SCC 35.3(17.0-73.3) 76.0 (36.8-157) Adjusted for age and race
AC 16.5(9.3-29.3) 37.5(21.3-66.0)
SCLC 27.6 (9.8-77.4) 95.3 (34.7-262)
Women Ne® 24.0 (12.7-45.5) 72.3 (36.8-142)
AC 8.8 (6.1-12.8) 24.2 (15.8-37.2)
SCLC 76.7(27.5-21.5) 316.1 (111-900)
Pezzotto et al. Men Cigarettes/day <21 21-40 > 40 All odds ratios adjusted for age
(1993) SCcC 1.0 9.7%* 15.4* and hospital
AC 1.0 11.6* 11.6* Cigarettes/day: also adjusted
SCLC 1.0 14.9* 54.2% for years of cigarette smoking
Duration (vears) <31 31-40 > 40 Duration: also adjusted for
SCC 1.0 9.7* 11.2* intensity of smoking
AC 1.0 3.5% 4.7* Years since cessation:
SCLC 1.0 1.2 3.5 reference level, current smoker;
Years since cessation 1-10 > 10 also adjusted for intensity of
SCC 0.8 0.05* smoking
AC 0.2% 0.08*
SCLC 0.2% 0.007*
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Filter Yes No or yes/no Filter: also adjusted for
SCC 1.0 4.9% intensity and duration of
AC 1.0 2.6* smoking
SCLC 1.0 4.0%
Risch et al. (1993) Ever versus never Current smokers at 40 pack—years "Both cumulative cigarette
versus non-smoker’ consumption and duration
Men AC 8.00* 5.44* since cessation were modelled
SCC 18.00* 15.5% as continuous variables and
SCLC/large-cell 6.33*% 14.9% were included simultaneously
Giant-cell carcinoma 6.00* 11.7* in the models.
Women AC 3.45% 8.75%
SCC 25.5% 101.0*
SCLC/large-cell 4.8% 87.3*
Giant-cell carcinoma 6.50* 18.0*

De Stefani et al. Men, Mixed cigarettes Hand-rolled Reference level, manufactured

(1994) smokers Life-time Ever cigarettes; adjusted for age,
AC 33 1.8 2.3% residence, pack—years,

SCC 1.6 0.9 1.2 cessation and type
SCLC 53 4.1* 4.5% (black/blond); mixed: manu-
Large-cell carcinoma 1.4% 0.6 0.8 factured or hand-rolled.

Sobuc et al. (1994)  Men Cigarettes/day 119 20-29 >30 Adjusted for duration, fraction
AC 1.0 12 12 smol.<ed per cigarette, filter-tip
sce 1.0 15 1.9% and inhalation
SCLC 1.0 0.8 2.3%

Large-cell carcinoma 1.0 2.1 2.6

Duration (years) — 1-29 30-39 4049 =50
AC 1.0 1.1 2.0% 2.1%
SCC 1.0 2.1% 4.3% 8.0*
SCLC 1.0 24 4.3% 7.6*
Large-cell carcinoma 1.0 1.3 2.1 1.6
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Shimizu et al. Men Cigarettes/day 1-20 221 Reference level, nonsmoker;
(1994) AC 1.1 2.1 adjusted for age and education
Central SCC 5.0% 18.6*
Peripheral SCC 8.2% 15.5%
Duration (years) — 1-40 =41
AC 1.1 22
Central SCC 5.1% 16.5*
Peripheral SCC 6.0* 20.7*
Kabat (1996) Men' Cigarettes/day 1-10 11-20 21-30 31-40 241 Only current smokers
Kreyberg I 13.3% 15.8%* 29.6* 37.7* 64.1% Reference category, never-
Kreyberg IT 2.4% 8.4% 15.4* 11.1* 18.4* smoker
Women' Kreyberg I 6.6% 18.2* 26.5% 95.2% 88.7* [Adjustments not stated]
Kreyberg II 3.0%* 4.5% 9.4* 13.4* 20.7*
Xu et al. (1996) Men SCC Duration (years) 1-29 30-39 =40 Adjusted for age and
1-19 cig/day 2.3% 2.9% 5.0% education
20-29 cig/day 2.6* 3.9% 10.4*
> 30 cig/day 7.7% 8.3* 31.2%
AC
1-19 cig/day 1.4 2.2% 2.6%
20-29 cig/day 0.7 1.5 3.6%
> 30 cig/day 5.4% 3.2% 11.8*
Women Scc
1-19 cig/day 1.8* 4.2% 5.3%
> 20 cig/day 2.5 2.4 19.9%
AC
1-19 cig/day 0.9 2.2% 1.9%
> 20 cig/day - 3.7* 6.8%
Yu & Zhao (1996) Men and AC 1.0 (0.9-1.2) Meta-analysis of 15 studies
women SCC 4.8 (4.0-5.7)
Women AC 1.1 (0.8-1.4) Meta-analysis of 12 studies
Scc 7.4 (4.2-10.7)

HIONWS 0DDVdOlL

LST



Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Zang & Wynder Men Pack—years 1-19 20-39  40-49 250 Only current smokers;
(1996) SCC 6.5% 24.1* 48.9* 82.1* reference level, nonsmoker;
AC 2.4% 5.6% 11.6* 13.8%* odds ratios adjusted for age
Women SCC 11.9* 26.4* 48.8* 95.2%
AC 6.8%* 11.2* 21.4* 32.7*
Most recent no. 1-10 11-20  21-40 =41 The dose-response
Men SCC of cigarettes 14.1* 16.0* 38.9% 66.8* relationships for women were
AC smoked/day 4.4% 7.2% 12.1%* 19.3* statistically significantly
Women SCC 9.3* 33.0* 74.9% 85.3* higher than those for men.
AC 4.5% 14.2*  27.2%* 34.3%
Barbone et al. Men Cigarettes/day 1-9 10-19  20-29 30-39 >40 Reference level, nonsmoker;
(1997) Nee 3.9% 13.2%* 15.2* 18.5* 23.4% adjusted for age
SCLC 1.1 9.2% 11.8* 13.4* 19.8%*
AC 22 7.4% 6.5% 9.7* 9.6*
Duration (years) 1-29 30-39 40-49 =50
SCC 2.1 9.6* 14.6* 21.2%
SCLC 3.1%* 8.8%* 12.6* 15.5%
AC 3.7% 5.1%* 8.2% 8.3*
Age at start (vears) =20 15-19 <15
SCC 9.4% 13.7* 71.3*%
SCLC 8.8% 10.4* 47.5%
AC 5.7* 6.0* 33.4%
Years since =25 15-24  5-14 1-4 0
SCC cessation 1.9 8.1* 11.9% 18.7* 9.3*
SCLC 22 7.6% 7.7% 10.9* 14.5%
AC 1.8 4.6* 7.3% 9.4%* 8.2%
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Dosemeci et al. Men Cigarettes/day 1-10 11-20 221 Adjusted for age and alcohol
(1997) SCC 2.6* 3.2% 7.0% use; for all types p for trend
SCLC 1.7 5.0% 13.5% <0.001
Other histology 1.8 2.7* 3.2%
Duration (years) 1-10 11-20 221
SCC 1.2 3.9% 4.9%
SCLC 1.7 7.0% 8.4*
Other histology 0.8 3.3% 4.1%
Pohlabeln et al. Men Years since cessation Reference level, current
(1997) <1 1 2-5 6-10 11-20 > 20 smoker; adjusted for age,
SCLC 16.8%* 4.0%* 1.2 0.4 0.4* 0.1* region of residence and pack—
SCC 19.9* 6.8*% 1.6 1.0 0.3* 0.1* years
AC 24.1* 10.2* 1.8 1.0 0.8 0.5
Schwartz & African— Age 40-54 years 55-84 years Risk for African Americans
Swanson (1997) American All lung carcinoma 32 (2-5.1) 0.9 (0.8-1.1) compared with whites; odds
men AC 2.8 (1.6-5.1) 0.9 (0.7-1.1) ratios adjusted for age,
SCC 4.0 (2.2-7.2) 1.1.(0.9-1.4) education, number of
Large-cell carcinoma 2.1(0.9-4.8) 1.1 (0.7-1.6) cigarettes smoked, number of
SCLC 2.5(1.2-4.9) 0.7 (0.5-1) years of smoking and number
Women All lung carcinoma 1.3 (0.8-2.1) 1.0 (0.8-1.2) of years since quitting
AC 0.9 (0.5-1.8) 0.9 (0.7-1.2)
SCC 3.7 (2.5-8.9) 1.3 (1-1.9)
Large-cell carcinoma 1.6 (0.4-6.4) 0.5 (0.2-1)
SCLC 2.7 (1.0-7.3) 0.9 (0.6-1.3)
Wakai et al. (1997)  Men Cigarettes/day 1-19 20-29 230 Current smokers; reference
SCC 3.9% 10.4* 24.0* level, nonsmoker; adjusted
AC 13 1.9 4.5% for age
Years since cessation 5-9 10-19 =20
SCC 7.5% 8.9*
AC 1.2 2.5
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Khuder et al. Men Cigarettes/day 1-39 240 Adjusted for duration,
(1998) SCC 1 8.7* number of cigarettes/day, age
SCLC 1 11.5% at start and whether or not
AC 1 3.5% subject had quit smoking
Duration (vears) 1-29 230
SCC 1 1.9
SCLC 1 2.6
AC 1 2.7*
Age at start (years) 220 16-19 <16
SCC 1 0.8 1.0
SCLC 1 1.6 3.0*
AC 1 0.7 0.8
Cessation Yes No
SCC 1 0.6*
SCLC 1 1.1
AC 1 0.6*
Matos et al. (1998)  Men Cigarettes/day 1-14 15-24 225 Adjusted for age and hospital
SCC 1.4 7.8* 9.7*
AC 2.8 7.0* 8.4*
Duration (years) 1-24 25-39 =40
SCC 1.2 5.8* 18.5%
AC 1.7 7.3* 10.7*
Kreuzer et al. Cigarettes/day <15 15-29 >30 Reference level, occasional
(2000) Men SCLC 1.0 22 2.6 smoker; 95% CI not
SCC 1.0 22 3.0 provided; adjusted for age,
AC 1.0 1.6 1.6 centre and duration/average
Women SCLC 1.0 20 47 amount Qf 'smoking and time
Nele 1.0 18 38 since quitting
AC 1.0 2.1 4.6
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Kreuzer et al. Duration (vears) <20 20-39 =40
(2000) (contd) Men SCLC 1.0 33 38
SCC 1.0 32 4.1
AC 1.0 34 4.0
Women SCLC 1.0 39 3.6
SCC 1.0 2.4 42
AC 1.0 2.2 2.3
Lee et al. (2001) Men and Cigarettes/day 1-10 11-20 >2]
women SCC/SCLC 2.9% 3.1* 5.6*
AC 1.6 2.0 2.9%
Duration (years) 1-30 31-40 =41 Adjusted for education,
SCC/SCLC 2.8% 4.3% 5.0% residence, socioeconomic
AC 1.7 1.8 3.0% status
Age started (years) > 20 12-20
SCC/SCLC 4.0% 4.3*
AC 1.6 2.8%
Inhalation Lightt Deep} Light Deep +“Uncertain but light more’
SCC/SCLC 1.6 5.0 3.4% 6.8% [sic]
AC 1.6 0.7 1.9 2.5% 1‘Uncertain but deep more’
[sic]
Simonato et al. Former smoker Current Reference category, non-
(2001) smoker smoker; adjusted for age,
Men SCC/SCLC 16.2 57.9 education and centre
AC 35 8.0
Women SCC/SCLC 3.8 18.2
AC 1.1 4.1
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Table 2.1.1.13 (contd)

Reference Subjects Histology Odds ratio (95% CI) Comments
Stellman et al. Men Cigarettes/day <20 20-29 230
(2001) USA AC 7.0 37.3% 54.6* Adjusted for age and
Japan AC (H) 0.6 2.2 3.3*% education and hospital for
AC (CO)f 1.2 2.9% 5.5% hospital controls (H)
SCC (H) 7.4% 13.7* 31.8*
SCC (CO)f 10.2* 14.1* 35.7*
Duration (years) <40 > 40 SCC could not be evaluated
USA AC 15.1* 34.7* for USA (0 controls)
Japan AC (H) 1.1 3.9% fCommunity controls
AC (CO)f 2.6% 4.1%
SCC (H) 6.3*% 19.3*
SCC (CO)* 13.1% 22.8%
Rachtan (2002) Women Cigarettes/day <11 11-20 21-30 > 30 Adjusted for age
SCC 3.3% 13.5% 30.2% 74.0* Only 1 case
AC 1.7 3.4% 8.5% 53"
SCLC 12.9% 31.6% 43.5% 108.8*
Duration (vears) <26 26-39 =40
SCC 2.5% 18.2* 35.2%
AC 1.4 4.8% 9.6%
SCLC 7.7* 44.7* 98.5%
Age started (years) > 18 <18
SCC 8.4* 21.0*
AC 2.6% 4.2%
SCLC 25.1% 29.5%
Inhalation No Yes
SCC 6.4* 15.8%
AC 22 3.6
SCLC 16.6* 34.6*

SCC, squamous-cell carcinoma; SCLC, small-cell carcinoma; AC, adenocarcinoma; Kreyberg I, squamous-cell carcinoma, small-cell and large-cell carcinoma; Kreyberg II,

adenocarcinoma and alveolar-cell/bronchioalveolar carcinoma; H, hospital control; N, neighbourhood control

*p <0.05
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TOBACCO SMOKE

Table 2.1.1.14. Approximate® effects of various durations of
cigarette smoking on annual excess incidence of lung cancer

Years of cigarette Annual excess incidence
smoking
Moderate smokers (%) Heavy smokers (%)
15 0.005 0.01
30 0.1 0.2
45 0.5 1

* Estimated by Peto and Doll (1984) from the model reported by Doll and Peto
(1978) fitted to incidence data for male UK doctors
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2.1.2  Cancer of the lower urinary tract

The ‘lower urinary tract’ comprises the renal pelvis, ureter, bladder and urethra.
Cancers originating in the urothelium at these sites are mostly transitional-cell carcinomas
or squamous-cell carcinomas. These cancers are discussed together, unless a particular
distinction has been made in the studies that were considered.

In the previous IARC Monograph on tobacco smoking (IARC, 1986), cancer of the
lower urinary tract was identified as being causally associated with cigarette smoking.

(a)  Analytical studies

Results in support of the association of cigarette smoking with cancer of the lower uri-
nary tract have been reported from cohort studies conducted in the United Kingdom
(British Doctors’ Study), Sweden (Swedish Twin Registry Study, Swedish Census Study),
Norway (Norwegian Cohort Study), Iceland (Reykjavik Study), the USA (American
Cancer Society Study, US Veterans’ Study, Californian Study, Cancer Prevention Study I,
American Men of Japanese Ancestry Study, MRFIT Study, Adventists’ Health Study),
Canada (Canadian War Veterans’ Study), China (Shanghai Men’s Study), China, Province
of Taiwan (Taiwanese Study), Japan (Life Span Study, Six-prefecture Study, Chiba Center
Association Study). The design of these studies is described in the introduction to Section
2 and Table 2.1.

The designs of the available case—control studies are summarized in Table 2.1.2.1.

With the exception of the study by Anthony and Thomas (1970), in Leeds (United
Kingdom) and the very small study of Liaw and Chen (1998) in China, Province of
Taiwan, all the others have shown an association between cancer of the lower urinary tract
and cigarette smoking. Irrespective of the design (cohort, hospital-based or population-
based case—control), all other studies have found a positive association, and this overall
result cannot be explained by bias. Potential confounders — in addition to age and gender
— that may be considered are certain occupational exposures, particularly to aromatic
amines, and schistosomiasis in developing countries.

However, Akiba and Hirayama (1990) and Momas et al. (1994a) reported estimates
adjusted by occupation, which did not differ from other estimates. Two studies from Egypt
(Makhyoun, 1974; Bedwani ef al., 1998) and one study from Zimbabwe (Vizcaino et al.,
1994) investigated smoking after stratification by bilharziasis (schistosomiasis); the risk
of cancer of the lower urinary tract in smokers remained elevated after adjustment for uri-
nary bilharziasis.

(i)  Number of cigarettes smoked and duration of cigarette
smoking

Tables 2.1.2.2 and 2.1.2.3 give the relative risks according to average daily number of
cigarettes smoked. One case—control study conducted in Leeds, United Kingdom
(Cartwright et al., 1983), failed to show a clear-cut dose-response relationship in men,
although a statistically significant overall relative risk of 1.6 was found. [The Working
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Group noted that the control group used in this study included patients with tobacco-related
diseases, a choice that could have biased the result.] Considerable variations in the relation-
ship between relative risks and average daily number of cigarettes smoked are evident. For
male smokers of more than 20 cigarettes/day, the relative risks tend to be around 5.0 or
higher in studies in Europe, and lower in studies in America and Japan. High estimates
have been reported in particular from Uruguay (De Stefani et al., 1991), France (Clavel
etal., 1989; Momas et al., 1994b), Denmark (Lockwood, 1961) and Italy (Vineis ef al.,
1984; Donato et al., 1997).

Twelve of the 42 studies with a case—control design and 10/24 of those with a cohort
design reported a levelling-off of the dose-response curve. This phenomenon can be
interpreted either as an effect of bias (underestimation of consumption by heavy smokers)
or as a genuine effect, due, for example, to the saturation of metabolic enzymes (Vineis et
al., 2000). [The Working Group noted that the wide variations in the dose-response
relationship could be explained by a number of factors, namely, different study designs,
different ways of smoking or different types of tobacco smoked. It was noted that the
apparent levelling-off of the dose—response curve could reflect an artefact in data
collection, due to under-reporting of levels of consumption by the interviewees. |

The 24 cohort studies have consistently shown an excess of deaths from bladder
cancer among smokers; the relative risks were between 3.0 and 5.4 for smokers of 20 or
more cigarettes/day (Table 2.1.2.2).

Duration of cigarette smoking showed a positive relationship with relative risks for
bladder cancer in all the studies that have examined it (Table 2.1.2.4). Also, age at starting
smoking (Table 2.1.2.4) has been found to be positively associated with risk; smokers who
started smoking at an earlier age were at a higher risk for bladder cancer. However,
duration, age at starting and age at stopping are closely correlated variables, and few
studies have tried to disentangle them (Hartge et al., 1993).

When cancers of the renal pelvis and of the ureter are considered separately, a dose—
response relationship with daily or cumulative consumption of tobacco is found, and
relative risks are similar to those reported for cancer of the bladder (McCredie et al., 1982,
1983; McLaughlin et al., 1983, 1992).

(i)  Effect of stopping cigarette smoking

A lowering of risk after stopping cigarette smoking is seen in almost all the studies
(Table 2.1.2.5), and it is particularly evident from studies conducted in the USA (Kahn,
1966; Wynder & Goldsmith, 1977; Rogot & Murray, 1980; Morrison et al., 1984; Mills
et al., 1991), Canada (Howe et al., 1980), France (Clavel ef al., 1989), Italy (Vineis ef al.,
1984; D’Avanzo et al., 1990; Donato et al., 1997), Germany (Pommer et al., 1999), the
United Kingdom (Doll & Peto, 1976; Cartwright et al., 1983; Morrison et al., 1984),
Japan (Morrison et al., 1984) and Sweden (Steineck et al., 1988).
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(iii)  Dype of cigarette and effect of inhaling

In six studies (Vineis et al., 1984; Clavel et al., 1989; D’Avanzo et al., 1990; De
Stefani et al., 1991; Lopez-Abente et al., 1991; Momas et al., 1994b) (Table 2.1.2.6),
separate estimates were reported for the relative risks for lower urinary tract cancers for
smokers of black (air-cured) and blond (flue-cured) tobacco. Relative risks for smokers
of black tobacco were 1.5 to two times higher than those for smokers of blond tobacco,
after adjustment for age, occupation, average daily consumption of cigarettes, years since
stopping and use of a filter tip.

A strong effect of inhaling was shown in the studies by Clavel et al. (1989) and
Lopez-Abente et al. (1991). A slight effect of inhaling was reported by Cole et al. (1971),
Howe et al. (1980), Morrison et al. (1984) and Burch et al. (1989) but not by Lockwood
(1961) (Table 2.1.2.6).

The effects of filter-tipped cigarettes have been analysed in several studies, with
conflicting results (Table 2.1.2.7). A weak effect of filter-tipped cigarettes was reported
by Howe et al. (1980), Cartwright et al. (1983), Vineis et al. (1984), Lopez-Abente et al.
(1991) and De Stefani et al. (1991), whereas no difference between the effects of smoking
filter-tipped and untipped cigarettes was found in the studies by Wynder and Goldsmith
(1977), Morrison et al. (1984) or Momas et al. (1994b).

(iv) Histology

Almost all of the cancers of the lower urinary tract encompassing bladder, renal pelvis
and ureter are transitional-cell cancers in industrialized countries, but squamous-cell
carcinomas are common in developing countries. One pooled analysis by Fortuny et al.
(1999) (Table 2.1.2.3) considered non-transitional-cell bladder cancers, mainly epi-
dermoid cancers, and found elevated relative risks in association with smoking and a
positive dose—response relationship. A small study in Zimbabwe (Vizcaino et al., 1994)
found that the association with smoking was present (but not statistically significant) only
in transitional-cell carcinomas.

(b)  Population characteristics

(1)  Effect of gender

Tables 2.1.2.2 and 2.1.2.3 show the relative risks according to the number of ciga-
rettes smoked, by gender. There are only slight differences between men and women, and
this holds true for subsequent tables. The differences seem to be attributable more to
chance (specifically because there have been fewer studies among women) than to real
differences in susceptibility to the effects of tobacco smoking.

A population-based study was conducted in Los Angeles, USA, with the aim of
addressing the gender differences in susceptibility to bladder cancer (Castelao et al.,
2001). The risk for women was statistically significantly higher than that for men
(p=0.016 for interaction). Biochemical evidence was also provided: the slopes of the
regression lines of 3-aminobiphenyl (3-ABP-) and 4-ABP-haemoglobin adducts by
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number of cigarettes smoked per day were statistically significantly steeper in women
than in men (p < 0.001 and 0.006, respectively).

(i)  Effect of race/ethnicity

Two studies considered the dose—response relationship in both whites and blacks living
in the USA (Dunham et al., 1968; Burns & Swanson, 1991). One study was conducted in
Egypt (Makyoun, 1974), one in Iran (Sadeghi ef al., 1979), and several were conducted
among Asians (e.g. Hirayama, 1977; Morrison et al., 1984; Akiba & Hirayama, 1990; Yuan
et al., 1996). The differences between the various races and ethnic groups observed for the
dose—response relationship are compatible with chance variation.

(¢)  Pooled analysis

The original data from 11 of the case—control studies of bladder cancer together with
those from one unpublished study have been analysed together as part of a pooled analysis
consisting of 3285 cases of bladder cancer (2600 men, 685 women) and 7940 controls
(5524 men, 2416 women) (Brennan et al., 2000, 2001). These studies were selected as
they were participating in a parallel reanalysis of data on occupational exposures and
bladder cancer in Europe. Two case—control studies each were from France, Spain and
Italy, three from Germany and one each from Denmark and Greece (Vineis et al., 1985;
Rebelakos et al., 1985; Claude et al., 1986; Jensen et al., 1987; Lopez-Abente et al., 1991,
Clavel et al., 1989; Bolm-Audorff ef al., 1993; Hours et al., 1994; Greiser & Molzahn,
1997; Donato et al., 1997; Serra et al., 2000). All studies included both men and women.

(i)  Duration of smoking

An increasing risk of bladder cancer was observed with increasing duration of
smoking. The relationship appeared to be approximately linear for both men and women.
The relative increase in risk was approximately 100% after 10—19 years of smoking (odds
ratio, 2.0; 95% CI, 1.5-2.6 for men; odds ratio, 2.2; 95% CI, 1.4-3.5 for women), 200%
after 20-29 years of smoking (odds ratio, 3.1; 95% CI, 2.5-3.9 for men; odds ratio, 2.5;
95% CI, 1.7-3.8 for women) and 300% after 40 years of smoking (odds ratio, 3.8;
95% CI, 3.1-4.6 for men; odds ratio, 3.9; 95% CI, 2.8-5.4 for women).

(i)  Intensity of smoking
A dose—relationship was observed between number of cigarettes smoked per day and
bladder cancer up to an apparent threshold of 15-19 cigarettes per day (odds ratio, 4.5;
95% CI, 3.8-5.3 for men; odds ratio, 3.8; 95% CI, 2.7-5.4 for women), after which a

plateau in the risk was observed for both male and female smokers of more than 20 ciga-
rettes per day.

(iii)  Smoking cessation
An immediate decrease in risk of bladder cancer was observed among men who gave

up smoking. Compared with current smokers, this fall was close to 40% for male smokers
who had stopped smoking between 1 and 4 years prior to diagnosis (odds ratio, 0.65;
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95% CI, 0.53-0.79) and reached 60% after 25 years of cessation (odds ratio, 0.37;
95% CI, 0.30-0.45). However, even after 25 years, the risk was not as low as that for non-
smokers (odds ratio, 0.20; 95% CI, 0.17-0.24). Among women, the immediate decrease
in risk was approximately 30% for smokers who stopped smoking between 1 and 4 years
prior to diagnosis. The risk did not appear to decrease substantially after this and, even
after 25 years of cessation, it remained considerably above the level found for never-
smokers.

(iv) Attributable fraction

The proportion of bladder cancer cases attributable to ever smoking, i.e. the popu-
lation attributable risk (PAR), was calculated as 0.66 for men (95% CI, 0.61-0.70) and
0.30 (95% CI, 0.25-0.35) for women. Similarly, the PAR of bladder cancer cases attri-
butable to current smoking was calculated as 0.32 (95% CI, 0.28-0.35) for men and 0.18
(95% ClI, 0.14-0.22) for women. [The Working Group noted that the lower attributable
proportions among women reflect the earlier stage of the smoking-related disease epi-
demic among women, and these attributable fractions may be expected to increase in the
future as this epidemic becomes more widespread among women. |
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Table 2.1.2.1. Case—control studies on tobacco smoking and lower urinary tract
cancer: main characteristics of study design

Reference
Country and
years of study

Numbers of cases and
controls

Criteria for eligibility and comments

Lilienfeld et al.
(1956)

USA

1945-55

Lockwood (1961)
Denmark
1956-57

Schwartz et al.
(1961)

France

Study started in
1954

Wynder et al.
(1963a)

USA
1960-61

Cobb & Ansell
(1965)

USA

1951-61

Staszewski (1966)
Poland
1958-64

Dunham et al.
(1968)

USA

1958-64

Anthony & Thomas
(1970)

UK

1958-67

Men: 321 cases and 663
controls; women: 118
cases and 1205 controls

Men: 282 cases and
282 controls; women:
87 cases and 87 controls

Men: 214 cases and
214 controls

Men: 300 cases and
300 controls; women:
70 cases and 70 controls

Men and women:
136 cases and
342 controls

Men: 150 cases and
750 controls

Men: 334 cases and
350 controls; women:
159 cases and 177
controls

Men: 381 cases and
275 controls

Hospital-based study; controls: 287 men with
prostate cancers, 39 men with benign bladder
conditions and 337 healthy men; 776 women with
breast cancers, 110 women with benign bladder
conditions and 319 healthy women

Population-based study; living cases from the
Danish Cancer Registry (1956-57); controls
selected from Population Registry

Hospital-based study; age-matched controls were
subjects admitted to hospitals for accidents

Hospital-based study, papillomas excluded; sex-
and age-matched controls: cancers of respiratory
system, upper alimentary tract and myocardial
infarction excluded

Hospital-based study; 120 colon cancer controls
and 222 controls with ‘pulmonary problems’; data
on smoking available for 131 cases

Hospital-based study; age-matched controls with
cancer or other diseases

402 incident cases in New Orleans and

91 prevalent cases or cases not living in the city;
hospital controls, including unspecified numbers
of patients with bronchitis, emphysema,
myocardial infarction; 162 (29%) of eligible cases
not interviewed

Hospital-based study; surgical controls (excluding
patients with chest, genitourinary and malignant
disease) in 1955-58
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Table 2.1.2.1 (contd)

Reference
Country and
years of study

Numbers of cases and
controls

Criteria for eligibility and comments

Cole et al. (1971)
USA
1967-68

Tyrell et al. (1971)
Ireland
1967-68

Makhyoun (1974)

Egypt
1966-71

Morgan & Jain
(1974)
Canada

Schmauz & Cole
(1974)
USA

Wynder &
Goldsmith (1977)
USA

1969-74

Miller et al. (1978)
Canada

Sadeghi et al.
(1979)

Iran

1969-76

Men: 360 cases and
381 controls; women:
108 cases and 117
controls

Men: 200 cases and
200 controls; women:
50 cases and 50 controls

Men: 365 cases and
365 controls

Men: 158 cases and
158 controls; women:
74 cases and 74 controls

Men: 18 cases and
376 controls

Men: 574 cases and
574 controls; women:
158 cases and 158
controls

Men: 188 cases and
564 controls; women:
77 cases and 231 controls

Men: 88 cases and
88 controls

Cases randomly selected among all (668) eligible
incident cases occurring in 1967-68 in 87 cities of
the Boston area (20-89 years old); controls:
random sample of 20-89-year-old residents,
matched for sex and age; interviews of 140/470
cases and 78/500 controls conducted with spouse
or next of kin

Hospital-based study; age- and sex-matched
urological controls

Hospital-based study; age-matched non-cancer
controls; 278 cases and 278 matched controls had
previous urinary bilharziasis

Hospital-based study; controls matched for sex
and age; postal questionnaires: responses were
67% (cases) and 57% (controls) among men;

73% (cases) and 57% (controls) among women

Population-based study of cancer of the renal
pelvis and ureter (see Cole et al., 1971, for
design)

Hospital-based study on cases aged 40—80 years
and controls matched for sex, ethnic group,
hospital and age; controls had no ‘tobacco-related
condition’.

Hospital-based study, using self-completed
questionnaires of subjects over 40 years; two sex-
and age-matched controls for each case

Hospital-based study; sex- and age-matched
hospital controls; patients with cancer, pulmonary
and bladder disease excluded (23/122 cases
excluded due to poor information)
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Table 2.1.2.1 (contd)

Reference
Country and
years of study

Numbers of cases and
controls

Criteria for eligibility and comments

Howe et al. (1980)
Canada
1974-76

Tola et al. (1980)
Finland
1975-76

McCredie et al.
(1982)
Australia
1977-80

Najem et al. (1982)
USA
1978

Cartwright ef al.
(1983)

UK

1978-81

Men: 480 cases and
480 controls; women:
152 cases and

152 controls

Men: 134 cases and
134 controls; women:
46 cases and 46 controls

Men: 27 cases and
70 controls; women:
40 cases and 110 controls

Men: 65 cases and
123 controls; women:
10 cases and 19 controls

Men: 932 cases and
1402 controls; women:
327 cases and 579
controls

Population-based study; eligible cases were all
patients with newly diagnosed bladder cancer in

3 Canadian provinces (77% interviewed); controls
matched for sex, age and neighbourhood (controls
who refused were substituted); male cases had a
higher level of education and income than
controls.

Originally eligible cases were all those (274)
reported to the Finnish Cancer Registry for

5 Finnish provinces; postal questionnaires sent to
269 cases and 271 sex- and age-matched hospital
controls or their relatives; response rates were
80% (cases) and 81% (controls); source of
information was a relative for 39% of cases and
12% of controls.

Cancer registry and hospital-based study; renal
pelvis cancer cases; first control group were
friends or relatives of other patients; second
control group were subjects attending a screening
clinic; 24 cases interviewed by their doctors,
remaining cases and all controls interviewed by
researchers; higher socio-economic status among
screening clinic controls

Hospital-based study; prevalent cases only;

2 controls per case matched for sex, age, ethnic
group, place of birth and place of residence
(patients with cancer and tobacco-related heart
disease excluded)

90% of incident cases in West Yorkshire (1978—
81) and prevalent cases included; sex- and age-
matched hospital controls (25% arterial disease;
60% accident, minor surgery; 10% chest
conditions)
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Numbers of cases and
controls

Reference
Country and
years of study

Criteria for eligibility and comments

McCredie et al. Men: 65 cases and
(1983) 307 controls
Australia

1977-82 (ureter),
1980-82 (renal

pelvis)

McLaughlin et al. Men: 50 cases and
(1983) 428 controls; women:
USA 24 cases and 269 controls
1974-79

Mpller-Jensen ef al.  Men: 286 cases and

(1983) 574 controls; women:
Denmark 95 cases and 193 controls
1979-81

Men: 165 cases and
165 controls; women:
47 cases and 94 controls

Mommsen &
Aagaard (1983)
Denmark
1977-79 (men),
1977-80 (women)

Morrison et al. Men: Greater Manchester,

(1984) 398 cases, 490 controls;
Japan and UK, Nagoya (Japan), 224
1976-78; cases, 442 controls;
USA, 1976-77 Boston area, 427 cases,

391 controls

Women: Greater
Manchester, 155 cases,
241 controls; Nagoya, 66
cases, 146 controls;
Boston area, 165 cases,
142 controls

Population-based (cancer registry) study; cancers
of the ureter (36 cases) and renal pelvis (29 cases)
only; controls were a random sample of the
general population; questionnaires posted to cases
and controls (no. of non-respondents not given);
higher educational level among controls

Population-based study on cancer of the renal
pelvis (71/74 were transitional-cell carcinomas);
controls were (1) a random sample of the general
population and (2) a group of deceased
individuals matched to the deceased cases

Cases, two-thirds of all incident cases in Greater
Copenhagen (under age 75 years); controls, a
random sample of the general population (out of
1052 controls approached, 109 refused, 114 were
not located and 39 were too ill)

Population-based study; controls: random sample
of general population; cases interviewed in
hospital, controls by phone

Population-based study in Japan, UK and USA;
96% (Manchester), 84% (Nagoya) and 81%
(Boston) of all incident cases (aged 21-89 years)
were interviewed; controls were randomly
selected from electoral registers; in Nagoya most
cases were interviewed in hospital, all other
groups at home; 95% of tumours were of the
bladder.
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Table 2.1.2.1 (contd)

Reference
Country and
years of study

Numbers of cases and

controls

Criteria for eligibility and comments

Vineis et al. (1984)
Italy
1978-83

Rebekalos et al.
(1985)

Greece
198082

Claude et al. (1986)
Germany
1977-82

Burch et al. (1989)
Canada
1979-82

Clavel et al. (1989)
France
1984-87

D’Avanzo et al.
(1990)

Italy

1985-89

Men: 512 cases and 596

controls

Men: 250 cases and

controls; women: 50 cases

and controls

Men: 340 cases and

controls; women: 91 cases

and controls

781 cases and 781
matched controls

477 cases and 477
matched controls

337 cases and 392
controls

Hospital-based study; 210/512 prevalent cases;
225 age-matched controls (with urological
disease); 287 cases and 371 unmatched controls
from surgical departments (87 hernias, 41
peripheral arteriopathies and other diagnoses)

Hospital-based study. Histologically confirmed
cases of bladder cancer. Sex- and age-matched
controls from accidents centre of another hospital
(traumatic fractures, 185; other traumatic
conditions, 30; osteoarthrosis, 32; rheumatoid
arthritis, 28; other orthopaedic conditions, 24).

Hospital-based study; 21% of controls selected
from homes for the elderly. Interviews carried out
by medical students using a standardized
questionnaire. 90% of cases had bladder tumours
(remainder had cancers of renal pelvis, ureter or
urethra or combinations of these). Male controls
had prostate adenomas and infections (70%),
urinary tract infections (20%). Female controls
had urinary tract infections (68%) or no particular
illness (24%).

Population-based study. Only 67% of eligible
cases were interviewed. Response rate for
controls, 53%.

Hospital-based study using interview; 157 pre-
valent cases; controls: patients with tobacco-
related conditions were excluded. Refusal rate not
given

Hospital-based study using interviews. Refusals
< 3%. Controls had trauma (30%), orthopaedic
conditions (17%) and surgical conditions.
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Reference
Country and
years of study

Numbers of cases and
controls

Criteria for eligibility and comments

Harris et al. (1990)
USA
1969 onwards

Burns & Swanson
(1991)
USA

De Stefani et al.
(1991)

Uruguay
1987-89

Lopez-Abente et al.
(1991)

Spain

1983-86

Kunze et al. (1992)
Germany
1977-85

McLaughlin et al.
(1992)

USA

1983-86

White men: 1114 cases,
3252 controls; black men,
84 cases, 271 controls;
white women: 420 cases,
1289 controls; black
women, 45 cases, 118
controls

White men: 1410 cases,
1615 controls; black men:
161 cases, 382 controls;
white women: 504 cases,
1600 controls; black
women, 85 cases, 382
controls

Men: 91 cases and 182
controls; women: 20 cases
and 40 controls

430 cases, 405 hospital
controls and 386
population controls

Men: 531 cases and 531
controls; women: 144
cases and 144 controls

Men: 331 cases and 315
controls; women: 171
cases and 181 controls

Hospital-based study. Incident cases. Controls
included gastrointestinal disease, infections,
leukaemia, benign prostatic hypertrophy, benign
neoplastic disease, other cancers and other causes.
Controls were matched on sex, age, race, year of
interview and hospital of diagnosis.

Population-based study; controls: incident cases
of colorectal cancer. Telephone interviews.
Response rates, 94% (cases) and 95% (controls)

Hospital-based study, only incident cases; 29% of
controls had malignant tumours, 22% eye
diseases. No refusals

Hospital and population-based study; 49% were
prevalent cases. Controls matched by sex and age.
Refusals: 5% of cases, 7% of hospital controls,
7% of population controls. Hospital controls:
patients with tobacco-related diagnoses excluded

Hospital-based study. Controls matched by sex
and age; diagnoses included prostate hyperplasia
(64% of men) or infection of urinary tract (73% of
women)

Population-based study in New Jersey, lowa and
California. Incident cases of cancers of the renal
pelvis and ureter, microscopically confirmed,
aged 20-79 years, identified using the local
population-based cancer registries; 58% of ascer-
tained cases participated. Controls selected by
random-digit dialling (< 65 years) or Health Care
Financial Administration rosters (= 65 years),
frequency-matched on age (5-year groups) and
sex; response rate, 54-66%
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Numbers of cases and
controls

Reference
Country and
years of study

Criteria for eligibility and comments

Hartge et al. (1993)  White men: 1925 cases,

USA 3642 controls; black men:
Study started in 88 cases, 277 controls;
1978 white women: 633 cases,

1295 controls; black
women: 33 cases, 106
controls

Vena et al. (1993)
USA
1979-85

White men: 351 cases and
855 controls

273 cases and 573
controls

Barbone et al.
(1994)

Italy

1986-90

Hours et al. (1994)  Men and women: 116

France cases and 232 controls
1984-87

Momas et al. 219 cases and 794
(1994a,b) controls

France

1987-89

Sorahan et al. 989 cases, 2059

(1994) population controls and
UK 1599 patients of general
1985-87 practitioners

Population-based study. Cases drawn from

5 states and 5 metropolitan areas in the SEER
network of cancer registries in 1978; controls
selected by random-digit dialling or Health Care
Financing Administration files

Population-based study. Only incident cases.
Controls were matched on sex, age and
neighbourhood. Response rates were 42% in
controls and 76% in cases [sampling of controls
not described].

Hospital-based study using interviews. Controls
had trauma (20%), orthopaedic conditions (35%),
surgical conditions (26%).

Hospital-based study. Two groups of controls
with diseases other than cancer, matched for sex,
hospital, age and nationality, one from same
hospital ward and one from another ward of same
hospital as case; most frequent diagnoses among
urological ward controls were benign adenoma of
the prostate (48/116) and urinary lithiasis
(22/116); most common among general hospital
controls were cardiovascular (42/116), digestive
system (10/116) and endocrine (11/116) diseases.
Job/other histories obtained by interview.
Papillomas of urinary bladder included; 30-75
years of age

Population-based study. Controls sought from
electoral rolls. Only incident cases. Cases and 558
controls interviewed by telephone, 236 controls
by post. Response rate, 81% (telephone), 72%
(postal) in controls and 219/272 (80.5%) cases

Mixed design (population controls and patients of
general practitioners). Postal questionnaires.
Response rate not given
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Table 2.1.2.1 (contd)

Reference
Country and
years of study

Numbers of cases and
controls

Criteria for eligibility and comments

Vizcaino et al.
(1994)
Zimbabwe
1963-77

McCarthy et al.
(1995)

USA

1975-92

Donato et al.
(1997)

Italy
1991-92

Bedwani et al.
(1998)

Egypt
1994-96

Pohlabeln et al.
(1999)
Germany
1989-92

Pommer et al.
(1999)
Germany
1990-94

Serra et al. (2000)

Spain
1993-95

Black men: 494 cases and
4412 controls; black
women: 186 cases and
3789 controls

Men: 217 cases and 860
controls; women: 84 cases
and 336 controls

Men: 135 cases and 398
controls; women: 37 cases
and 180 controls

Men: 151 cases and
157 controls

Men: 239 matched pairs;
women: 61 matched pairs
(age and area of
residence)

Men: 415 cases and
415 controls; women:
232 cases and 232
controls

Men: 196 cases and 314
controls; women: 22 cases
and 30 controls

Analysis of data from Bulwayo cancer registry;
controls comprised all other registered cancer
cases excluding ‘tobacco-related sites’
(oesophagus, larynx and lung); interviews
conducted either with subject at time of
hospitalization or with relatives; individuals with
current bilharzia or haematuria were excluded.
Complete interview obtained for 72.2% of cases
and 70.3% of controls

Population-based study. Controls sampled from
private census (covering 90% of residents),
including information on smoking

Hospital-based study. Only incident cases.
Controls had prostate adenoma (40%), urolithiasis
(48%). Response rate not given.

Hospital-based study; controls had traumatic and
other orthopaedic conditions (35%), acute surgical
diseases (27%), eye diseases (8%), miscellaneous
(30%). Women were excluded due to low
proportion of current smokers (1/39 cases);
questionnaires completed by trained interviewers.

Hospital-based study. Incident cases. Response
rate, 93% in cases and 98% in controls. Male
controls had prostate adenoma (41%) or kidney
stones (30%). Female controls had kidney stones
(62%). Interviews

Population-based study. Incident cases. Controls
sought from municipality registry, matched on sex
and age; 11% of cases and 29% of controls
refused to participate.

Population-based study. Incidence cases, all
histologically confirmed (93.6% transitional-cell
carcinomas). Controls with no known benign or
malignant tumour of the urinary tract, from the
same county, selected using municipal-based
census lists. Matched by sex, age and residence
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Table 2.1.2.1 (contd)

Reference
Country and
years of study

Numbers of cases and
controls

Criteria for eligibility and comments

Castelao et al.
(2001)

USA

1987-96

Combined analyses

Fortuny et al.
(1999)
Europe
1983-95

Brennan et al.
(2000, 2001)
Europe
1976-96

Men and women: 1514
cases and 1514 controls

Men and women: 146
cases and 292 controls

Men: 2600 cases and
5524 controls; women:
685 cases and 2416
controls

Population-based study. Non-Asian patients with
histologically confirmed bladder cancer. Controls
matched by sex, age, race (non-Hispanic white,
Hispanic, African American) and neighbourhood
of residence. Structured questionnaires were
completed at an interview in the participant’s
home. Peripheral blood samples collected to
measure 3- and 4-aminobiphenyl-haemoglobin
adducts.

Combined analysis of 9 case—control studies (9/11
described in Brennan et al., 2000). Non-
transitional-cell carcinoma of the bladder only.

Combined analysis of 11 case—control studies.
Recruitment of cases was hospital-based, that of
controls either hospital-based (7 centres),
population-based (3 centres) or both (1 centre).
Diseases of hospital-based controls varied among
centres, although all subjects were affected by
diseases unrelated to smoking.
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Table 2.1.2.2. Cohort studies on tobacco smoking and cancer of the lower urinary tract:
intensity of smoking

Reference Cohort study Smoking categories Relative risk Comments
Country and Subjects (no. of cases
years of study or 95% CI)
Hammond & American Cancer Cig/day Microscopically verified
Horn (1958a,b) Society (9-state) 1-9 2.0 (14) cancer of the genitourinary
USA Study 1020 2.0 (42) system
1952-55 187 783 men >21 3.4 (41)
Smoker 2.2(59) Microscopically verified
bladder cancer only
Hammond Cancer Prevention ~ Ever-smoker Relative risks calculated by
(1966) Study (CPS) 1 aged 45-64 years 1.8 (59) the Working Group as ratios
USA 440 558 men aged 65-79 years 2.9 (56) of age-adjusted annual death
1959-63 rates
Kahn (1966) US Veterans’ Cig/day
USA Study <10 1.0 (11)
1954-62 293 658 men 10-20 23(71)
21-39 3.1(51)
240 3.009)
Lossing et al. Canadian War Cig/day Mortality ratios; genitourinary
(1966) Veterans’ Cohort <10 1.3 (29) cancers
Canada 78 000 men 10-20 1.4 (57)
195662 >20 1.4 (17)
Weir & Dunn Californian Study Cig/day
(1970) 68 153 men 1-9 1.5
USA 10-20 2.8
1954-62 221 5.4
Cederlof et al. Swedish Census Men
(1975) Study Cig/day
Sweden 25 444 men, 1-7 1.5 (6)
1963-72 26 467 women 8-15 1.6 (6)
>16 2.7(6)
Women
Cig/day
1-7 122
8-15 2.1(4)
216 0.8 (1)
Doll & Peto British Doctors’ Cig/day Relative risks, calculated by
(1976) Study 1-14 22 the Working Group, are ratios
UK 34 440 men 15-24 22 of age-adjusted annual death
1951-71 >25 1.4 rates.
Hirayama (1977,  Six-prefecture Current smoker 1.4 (59)
1985) Study
Japan 122 261 men

1965-81
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Table 2.1.2.2 (contd)

Reference Cohort study Smoking categories Relative risk Comments
Country and Subjects (no. of cases
years of study or 95% CI)
Doll et al. (1980)  British Doctors’ Current smoker 0.6 (5)
UK Study
1951-1973 6194 women
Rogot & Murray ~ US Veterans’ Current smoker SMR Standardized mortality ratio
(1980) Study 2.2 (326)
USA 293 958 men
1954-69
Steineck et al. Swedish Twin Men Adjusted for age
(1988) Registry Study Cig/day
Sweden 16 477 persons 1-9 4.5(2.1-9.9)
1967-82 (14 >10 4.7 (2.0-10.8)
years) Women
Ever-smoker 1.6 (0.5-5.2)

Akiba & Six-prefecture Men Adjusted for residence, age,
Hirayama (1990)  Study Cig/day occupation and observation
Japan 122 261 men, 1-4 1.8 (0.4-5.0) period
1965-81 142 857 women 5-14 1.4 (0.9-2.3)

15-24 2.0(1.3-33)

25-34 1.7 (0.6-4.1)

>35 2.1(0.5-6.1) p for trend = 0.005

Women

14 0.9 (0.1-4.0)

5-14 2.2 (1.14.1)

215 1.2 (0.1-5.7)
Kuller ef al. MRFIT Study Mortality rate  Annual mortality rates/10 000
(1991) 12 866 men Nonsmoker 1.6 (39) men; adjusted for age, blood
USA 1-15 1.8 (5) pressure, cholesterol and
1975-85 16-25 3.1(13) ethnicity

26-35 44(12)

3645 3909

>45 3.6 (3)
Mills et al. Adventists” Health 1-14 1.6 (0.6-4.1) Adjusted for age and sex
(1991) Study 15-24 4.3 (1.9-9.7)
USA 34 198 men and 225 3.3 (1.3-8.6)
1976-82 women
Chyou et al. American Men of Pack—years Adjusted for relevant
(1993) Japanese Ancestry >0-30 2.1(1.2-3.8) variables
USA Study >30 2.3 (1.3-4.1) p for trend = 0.004
1954-80 8006 men
Doll et al. (1994)  British Cig/day Mortality rate  Annual mortality rate per
UK Doctors’Study 0 13 100 000 men
1951-91 34 439 men 1-14 29

15-24 29

>25 37 p for trend < 0.01
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Table 2.1.2.2 (contd)
Reference Cobhort study Smoking categories Relative risk Comments
Country and Subjects (no. of cases
years of study or 95% CI)
McLaughlin US Veterans’ Cig/day Adjusted for age and calendar
etal. (1995) Study 1-9 1.1 (0.8-1.5) period
USA 293 958 men 10-20 2.3(1.9-2.7) p for trend < 0.01
1954-80 31-39 2.7(22-33)

240 22(1.5-3.3)
Engeland et al. Norwegian Men Adjusted for age
(1996) Cohort Study Cig/day
Norway 11 857 men, 1-4 2.5(1.54.0)
1966-93 14 269 women 5-9 2.7 (1.64.5)

10-14 3.4 (2.1-54)

215 5.1(3.1-8.4)

Women
Cig/day

1-4 1.5(0.7-3.2)

5-9 2.2 (1.04.7)

10-14 54 (2.8-11)

215 7.9 (3.3-19)
Murata et al. Chiba Center 1-10 2.6 Adjusted for age and county
(1996) Association Study 11-20 23
Japan 17 200 men >21 1.3
1984-93
Yuan et al. Shanghai Men’s Cig/day Adjusted for age
(1996) Study <20 2.1
China 18 244 men =20 1.7
1986-93
Nordlund et al. Swedish Census Cig/day
(1997) Study 1-7 1.9 (0.98-3.6)
Sweden 25 829 women 8-15 2.9 (1.4-5.8)
1963-89 216 3.4(1.2-9.7)
Tulinius et al. Reykjavik Study Cig/day
(1997) 11 366 men 1-14 1.5 (0.7-3.0)
Iceland 1524 2.6 (1.4-4.7)
1968-95 225 4.6 (2.4-6.9)
Liaw & Chen Taiwanese Study Smoker 0.5 (0.2-1.7) Very small study
(1998) 11 096 men
China, Province
of Taiwan

1982-94




Table 2.1.2.3. Case—control studies on tobacco smoking and cancer of the lower urinary tract: intensity

of smoking
Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Lilienfeld et al. Men Nonsmoker 1.0 (51) Crude risks calculated by the Working
(1956) Smoker 2.1(151) Group; unadjusted
USA Women Nonsmoker 1.0 (108)
1945-55 Smoker 0.4 (10)
Lockwood Men Nonsmoker 1.0 (24) Crude risks calculated by the Working
(1961) 1-10 g tobacco/day 1.3 (16) Group
Denmark 11-20 g tobacco/day 3.3 (40)
1956-57 21-30 g tobacco/day 9.5 (18)
> 31 g tobacco/day 15.8 (10)
Women Nonsmoker 1.0 (49)
1-10 g tobacco/day 0.9 (8)
11-20 g tobacco/day 4.6 (4)
> 21 g tobacco/day - No cases or controls
Schwartz et al. Men Nonsmoker 1.0 (24) Crude risks calculated by the Working
(1961) 1-9 1.4 (31) Group
France 10-19 2.1 (69)
1954 onwards 20-29 2.6 (63)
>30 3.8(15)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Wynder et al. Men Nonsmoker 1.0 (21) Crude risks calculated by the Working
(1963a) 1-9 2.1(12) Group
USA 10-15 1.5 (15)
1960-61 1620 2.8 (86)
21-34 5.2(63)
>35 5.7 (78)
Women Nonsmoker 1.0 (43)
1-9 3.109
10-20 3.3(14)
>21 - 4 cases, 0 controls
Cobb & Ansell Men and women Nonsmoker 1.0 (6) Hospital controls with colon cancer only;
(1965) Light and medium smoker 3.0 (21) heavy smokers smoked > 1 pack of
USA Heavy smoker 10.3 (104) cigarettes/day for > 30 years; age-adjusted
1951-61 relative risks calculated by the Working
Group
Staszewski Men Nonsmoker 1.0 (10) Nonsmoker included smokers of <1 g
(1966) Smoker 2.7 (140) tobacco per day for < 1 year.
Poland
195864
Dunham et al. Men
(1968) White Nonsmoker 1.0 (55) Crude risks calculated by the Working
USA <10 1.2 (19) Group
1958-64 10-19 2.1(76)
>20 1.1(114)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Black Nonsmoker 1.0 (14)
<10 0.909)
10-19 2.7 (25)
=220 1.9 (21)
Women
White Nonsmoker 1.0 (77)
<10 0.7 (6)
10-19 1.0 (12)
>20 1.9 (17)
Black Nonsmoker 1.0 (28)
<10 1.0 (8)
10-19 1.0 (5)
>20 1.9 (6)
Anthony & Men aged 40-69 years ~ Nonsmoker 1.0 (18) Only controls with surgical conditions
Thomas (1970) <15 g/day 0.7 (81) considered; age-adjusted relative risks
UK 215 g/day 1.1 (104) calculated by the Working Group
1958-67
Cole et al. Men aged 20-89 years ~ Nonsmoker 1.0 (70) Smoker defined as smoking at least 100
(1971) < % pack/day 1.0 (36) cigarettes in lifetime; amount considered is
USA Yo—1% packs/day 2.0 (140) maximum amount smoked per day during
1967-68 1Y2-2%: packs/day 2.2(85) life
> 2% packs/day 1.8 (25)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Women aged Nonsmoker 1.0 (50)
20-89 years < % pack/day 1.5 (13)
Y2—1% packs/day 2.0 (30)
> 1% packs/day 3.8(12)
Tyrrell et al. Men Nonsmoker 1.0 (7) Crude relative risks calculated by the
(1971) Smoker 3.7 (163) Working Group
Ireland Women Nonsmoker 1.0 (31)
1967-68 Smoker 0.8 (19)
Makhyoun Men with urinary Nonsmoker 1.0 (66) Moderate smokers: (average number of
(1974) bilharziasis Moderate smoker 1.5 (42) cigarettes per day X duration of smoking) =
Egypt Heavy smoker 1.4 (21) 300-600; heavy smokers: > 600; crude
1966-71 Men without urinary Nonsmoker 0 (15) relative risks calculated by the Working
bilharziasis Moderate smoker 2.3 (41) Group
Heavy smoker 3.3(28)
Morgan & Jain Men Nonsmoker 1.0 (22)
(1974) 1-14 2.6 (57)
Canada 15-24 2.7 (42)
225 6.4 (37)
Women Nonsmoker 1.0 (45)
1-14 1.2 (16)
15-24 1.1 (9)
=225 444
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no.
Country and of cases/deaths or
years of study 95% CI)
Schmauz & Cole  Men Nonsmoker 1.0 (4) Cancer of the renal pelvis and ureter
(1974) < % pack/day 1.2(2)
USA Y2—1'5 pack/day 1.3 (5)
152 packs/day 1.1(2)
> 2V packs/day 10.0 (5)
Wynder & Men Nonsmoker 1.0 (65)
Goldsmith 1-10 1.4 (0.9-2.2)
(1977) 11-20 2.4 (1.7-3.3)
USA 21-30 2.7(1.8-4.1)
196974 3140 2.3(1.5-3.4)
>41 3.3 (2.1-5.3)
Women Nonsmoker 1.0 (67)
1-10 1.7 (0.9-3.3)
11-20 2.3(1.3-4.2)
>21 2.4 (1.1-5.1)
Miller et al. Men Nonsmoker 1.0
(1978) Ever-smoker 1.6
Canada Women Nonsmoker 1.0
Ever-smoker 0.8
Sadeghi et al. Men Nonsmoker 1.0 (17)
(1979) Smoker 2.0 (27)
Iran

1969-76
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Howe et al. Men Nonsmoker 1.0
(1980) <10 2.6 (1.7-4.4)
Canada 10-20 3.8 (2.6-6.0)
1974-76 >20 5.1(3.5-8.6)
Women Nonsmoker 1.0
<15 2.3(1.3-4.6)
>15 2.6 (1.4-6.9)
Tola et al. Men Nonsmoker 1.0 (19) Crude relative risks calculated by the
(1980) Ever-smoker 1.9 (114) Working Group
Finland Women Nonsmoker 1.0 (25)
1975-76 Ever-smoker 5417
McCredie et al. Men Nonsmoker 1.0 Cancer of renal pelvis; first set of controls,
(1982) Smoker (contacts) 1.0 (0.2-4.3) ‘contacts’; second set of controls, ‘screening
Australia Smoker (screening clinic) 2.8 (0.7-10.4) clinic’; relative risks adjusted for
1977-80 Women (cancer of Nonsmoker 1.0 consumption of analgesics
renal pelvis) Smoker (contacts) 2.2(0.8-5.9)
Smokers (screening clinic) 7.0 (2.5-19.7)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Mommsen ef al.  Men Nonsmoker 1.0 Crude odds ratios; Figure 1 in Mommsen &
(1982); Smoker 1.9 (1.2-3.0) Aagaard (1983) suggests that relative risks
Mommsen & Women Nonsmoker 1.0 are around 6.5 for smokers of 201-300 and
Aagaard (1983); Smoker 1.9 (0.9-3.9) 9.5 for smokers of 301400 (years X no. of
Mommsen et al. cigarettes/day) during lifetime
(1983)
Denmark
1977-80
Najem et al. Men and women Nonsmoker 1.0 Data not given separately
(1982) Smoker 2.0 (1.1-3.7)
USA
1978
Cartwright et al. Duration of cigarette smoking (years) Incident and prevalent cases considered
(1983) <5 6-15 16-25 26-35 3645 =46 together; reference category included
UK Men <10 1.0 0.85 13 1.6 1.3 1.9 nonsmokers (< 1000 cigarettes in lifetime)
1978-81 1020 1.0 1.8 1.8 1.5 1.7 1.8

>21 1.0 1.4 1.1 1.3 1.5 0.85

Women <10 1.0 2.4 1.2 1.4 1.4 1.6
10-20 1.0 1.0 2.0 1.5 1.6 1.5
>21 Insufficient data
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
McCredie et al. Men Nonsmoker 1.0 Cancer of the ureter; relative risks adjusted
(1983) 1-249 kg tobacco in lifetime 1.9 for phenacetin consumption and age
Australia =250 kg tobacco in lifetime 4.6
1977-82 Nonsmoker 1.0 Cancer of renal pelvis
1-249 kg tobacco in lifetime 1.3
> 250 kg tobacco in lifetime 4.2
McLaughlin Men Nonsmoker 1.0 (3) Cancer of renal pelvis; smoking categories:
et al. (1983) Light smoker 5.5(1.4-25.5) light, < 32 pack—years of cigarettes;
USA Moderate smoker 9.6 (2.5-43.4) moderate, 33—57; heavy, > 58; relative risks
1974-79 Heavy smoker 10.7 (2.7-48.9) adjusted for age and type of respondent
Women Nonsmoker 1.0 (8) (living case/control or next of kin)
Light smoker 4.9 (1.2-20.2)
Moderate smoker 7.6 (1.9-31.3)
Heavy smoker 11.1 (1.8-68.7)
Magller-Jensen Men Nonsmoker 1.0 (9) Crude relative risks calculated by the
etal. (1983) 1-14 4.2 (82) Working Group
Denmark 1524 4.9 (112)
1979-81 >25 4.3 (54)
Women Nonsmoker 1.0 (23)
1-14 2.0 (30)
>15 2.5(42)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Morrison et al. Boston area
(1984) Men Nonsmoker 1.0 (53)
UK and Japan, Current smoker
1976-78 < 1 pack/day 1.4 (25)
USA, 1976-77 1 pack/day 32091
> 2 packs/day 4.7 (67)
Former and current smoker 1.9 (1.3-2.8)
Women Nonsmoker 1.0 (49)
Current smoker
<1 pack/day 4.3 (18)
> 1 pack/day 6.2 (48)
Former and current smoker 4.2 (2.5-7.1)
Manchester area
Men Nonsmoker 1.0 (28)
Current smoker
<1 pack/day 1.9 (85)
1 pack/day 3.2 (104)
22 packs/day 4.0 (31)
Former and current smoker 2.2(1.4-3.5)
Women Nonsmoker 1.0 (63)
Current smoker
<1 pack/day 2.1 (40)
> 1 pack/day 2.2 (26)

Former and current smoker

1.3 (0.8-2.0)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Nagoya area
Men Nonsmoker 1.0 (24)
Current smoker
<1 pack/day 1.6 (47)
1 pack/day 2.1(92)
> 2 packs/day 2.8 (33)
Former and current smoker 1.7 (1.1-2.9)
Women Nonsmoker 1.0 (45)
Current smoker
<1 pack/day 4.4 (11)
> 1 pack/day 4.2(7)
Former and current smoker 4.3(2.0-9.2)
Vineis et al. Men Nonsmoker 1.0 (19)
(1984) 1-14 4.0 (2.4-6.8)
Italy 15-29 5.7 (3.5-9.3)
1978-83 =30 10.1 (4.9-20.7)
Rebekalos et al.  Men < 50— 70 years Never-smoker 1.0
(1985) 1-10 1.6 (0.9-3.1)
Greece 11-20 2.9 (1.9-4.6)
1980-82 21-30 4.4 (2.4-8.0)
>31 4.4 (2.2-8.8)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Men and women Never-smoker 1.0
<59—> 70 years 1-10 1.6 (0.9-2.9)
11-20 2.8 (1.8-4.4)
21-30 4.4(2.4-8.0)
>31 4.4(2.2-8.8)
Claude e al. Men Nonsmoker 1.0
(1986) 1-10 1.7 (1.1-2.7) p<0.05
Germany 11-20 2.4 (1.6-3.7) p<0.01
1977-82 >20 3.2(1.9-5.0) p <0.001
Women Nonsmoker 1.0
1-10 2.4 (1.1-5.5) p<0.05
> 10 4.9 (1.3-18.8) p<0.05
Clavel et al. Men 0 1.0 Adjusted for hospital, age and residence
(1989) 1-19 3.3(2.1-5.1)
France 20-39 4.4 (2.8-6.9)
1984-87 >40 6.9 (3.7-12.9)
D’Avanzo et al. Men <10 2.5(1.1-6.0) Adjusted for age
(1990) 10-19 2.3(1.2-4.4)
Italy >20 4.0 (2.3-6.8)

1985-89
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Harris et al. White men Nonsmoker 1.0 Adjusted for age, education and years since
(1990) 1-10 1.5(1.1-2.2) quitting
USA 1120 3.0 (2.5-3.7)
1969 onwards 21-30 3.7(3.04.5)
>30 3.6 (3.0-4.4)
Black men Nonsmoker 1.0
1-10 1.6 (0.7-3.6)
1120 1.9 (0.9-3.9)
21-30 2.7 (1.1-6.6)
>30 2.0 (0.7-5.9)
White women Nonsmoker 1.0
1-10 1.7 (1.2-2.5)
1120 332441
21-30 4.7 (3.1-6.9)
> 30 2.3(1.3-4.0)
Black women Nonsmoker 1.0
Ever-smoker 3.9 (1.5-6.8)
Burns & White men Nonsmoker 1.0 Adjusted for age
Swanson (1991) 1-19 1.7 (1.3-2.1)
USA 20 2.4(1.9-2.9)
>20 2.6 (2.1-3.1)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Black men Nonsmoker 1.0
1-19 2.3(1.3-4.0)
20 3.6 (2.0-6.1)
>20 4.3(2.3-7.9)
White women Nonsmoker 1.0
1-19 1.9 (1.4-2.5)
20 2.6 (2.0-3.4)
>20 3.0 (2.14.1)
Black women Nonsmoker 1.0
1-19 3.7 (2.0-6.7)
20 2.5(1.1-5.6)
>20 3.7(1.4-9.5)
De Stefani et al.  Men Nonsmoker 1.0 Adjusted for age, residence, sex and
(1991) 1-14 4.7 (1.3-16.9) hospital
Uruguay 15-29 11.5 (3.3-40.6)
1987-89 >30 8.2 (2.2-30.2)
Lopez-Abente et  Men Nonsmoker 1.0 Adjusted for age and residence
al. (1991) 1-10 1.9 (1.1-3.2)
Spain 11-20 4.8 (3.0-7.8)
1983-86 21-30 4.1 (2.4-7.1)
>30 4.2 (2.1-8.4)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Kunze et al. Men Nonsmoker 1.0 Adjusted for sex and age
(1992) 1-9 1.7 (1.1-2.5)
Germany 10-19 2.5(1.7-3.6)
1977-85 2029 3.6(24-5.4)
30-39 9.3 (4.3-20.0)
=40 1.9 (1.1-3.5)
Women Nonsmoker 1.0
1-9 2.2(1.1-4.7)
10-19 3.3(1.2-9.2)
=20 6.3 (1.7-22.9)
McLaughlin Ever-smoker 3.9(2.1-7.3) Adjusted for age and study area
et al. (1992) Current smoker 6.5(1.2-12.7)
USA Men (n =193) <20 3.2(1.4-72) Renal pelvis
1983-86 20-39 3.8(1.9-7.6)
>40 5.1(2.4-10.9)
Women (n=115) Ever-smoker 2.0 (1.2-3.5)
Current smoker 2.4(1.3-4.3)
<20 1.4 (0.7-3.0)
20-39 2.7(1.4-5.2)
>40 3.4 (0.9-13.4)
Men (n = 138) Ever-smoker 52(2.4-11.9) Ureter
Current smoker 11.4 (4.4-31.5)
<20 5.6 (2.0-16.0)
20-39 5.4(2.3-13.1)
>40 7.7 (2.6-24.7)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Women (n = 56) Ever-smoker 3.1(1.4-7.0)
Current smoker 4.1 (1.7-10.2)
<20 2.4 (0.9-6.4)
20-39 4.2 (1.6-11.3)
=240 3.7 (0.4-38.9)
Hartge et al. Men Adjusted for age, geographical area,
(1993) Black Never-smoker 1.0 occupational risk and pipe or cigar use
USA <20 2.2 (1.0-4.8)
1978 onwards >20 4.5(2.1-9.3)
White Never-smoker 1.0
<20 2.1 (1.7-2.6)
=220 3.0 (2.6-3.6)
Women
Black Never-smoker 1.0
<20 1.7 (0.6-4.7)
=220 2.1(1.4-10)
White Never-smoker 1.0
<20 2.0 (1.5-2.7)
>20 3.1(2.442)
Men Former smoker
Black <20 1.6 (0.7-3.9)
=220 1.8 (0.8-4.1)
White <20 1.3 (1.1-1.6)
=220 1.9 (1.6-2.2)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories” Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Women
Black <20 3.6 (1.0-13)
=220 5.0 (0.9-28)
White <20 2.0 (1.4-2.7)
>20 1.3 (0.9-2.0)
Vena et al. White men 0-2 pack—years 1.0 Adjusted for age, education and
(1993) 3-28 pack—years 1.7 (1.1-2.6) consumption of coffee, other liquids,
USA 29-48 pack—years 2.1(14-3.1) carbonated drinks, carotene and calorie
1979-85 49-144 pack—years 2.7 (1.8-4.0) intake
p for trend < 0.001
Hours et al. Men and women < 10 pack—years 1.0 Ward controls
(1994) 11-30 pack—years 2.5(1.2-5.4)
France > 30 pack—years 3.6 (1.9-7.0)
1984-87 < 10 pack—years 1.0 General controls
11-30 pack—years 1.7 (0.8-3.6)
> 30 pack—years 2.3(1.2-4.3)
Momas et al. Men Lifetime no. of cigarettes
(1994a) <365 1.0
France 365-146 000 3.4 (1.6-7.8)
1987-89 146 000-320 000 5.0 (2.4-10.7)
>320 000 8.7 (4.2-17.8)
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Momas et al. Men 1-10 3.6 (1.8-7.2) Adjusted for age, occupation coffee intake,
(1994b) 11-30 59@3.1-11.1) alcohol intake and diet
France >30 8.4 (4.0-17.8)
1987-89
Sorahan et al. Men <10 1.5 (1.0-2.1) Adjusted for age
(1994) 10 1.9 (1.4-2.6)
UK 20 2.3(1.8-3.0)
1985-87 30 2.0 (1.4-2.8)
>40 2.2(1.5-3.3)
Vizcaino et al. Men Never-smoker 1.0 Adjusted for age group, province, past
(1994) Former smoker 0.3(0.1-1.4) history of bilharzia, education and drinking
Zimbabwe Current smoker 1.1 (0.8-1.4) habits
1963-77 <15 g tobacco/day 1.0 (0.7-1.3)
> 15 g tobacco/day 1.4 (0.9-2.3)
Women Never-smoker 1.0 Adjusted for age group, province, bilharzia
Ever-smoker 1.4 (0.4-4.7) and education
McCarthy Men and women <14 1.5 (0.9-2.6) Adjusted for sex and age
et al.(1995) 1524 1.6 (1.1-2.4)
USA >24 2.0 (1.3-3.1)

1975-92
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Donato et al. Lifetime no. of cigarettes
(1997) Men 1000-99 000 1.8 (0.64.9) Adjusted for age, residence, education, date
Italy 100 000—-199 000 5.7(2.4-13.7) of interview, and coffee and alcohol intake
1991-92 200 000-299 000 7.2(2.9-17.8)

=300 000 11.1 (4.7-26.4)

Women 1000-99 000 6.6 (1.8-24.7)

100 000-199 000 7.1(1.4-36.9)

=200 000 12.6 (2.0-77)
Bedwani ef al. Men Never-smoker 1.0 Adjusted for age, education, type of house,
(1998) Current smoker 6.6 (3.1-13.9) history of schistosomiasis and high-risk
Egypt <20 54(2.4-12.1) occupation; p for trend < 0.001
1994-96 >20 7.6 (3.4-16.8)
Pohlabeln ez al.  Men 1-9 2.5(1.4-4.5) Adjusted for age, sex and residence
(1999) 10-19 2.6 1.4-4.9)
Germany >20 3.4(1.8-6.2)
1989-92
Pommer et al. Men and women Never/rare 1.0 Adjusted for age and sex [results for
(1999) Former smoker 1.6 (1.1-2.2) bladder; results also given for renal pelvis
Germany Current smoker 3.2(2.3-4.5) and renal pelvis or ureter]
1990-94
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Table 2.1.2.3 (contd)

Reference Subjects Smoking categories® Relative risk (no. Comments
Country and of cases/deaths or
years of study 95% CI)
Castelao et al. Men <10 1.2 (0.8-1.8) Adjusted for age, occupation, diet and
(2001) 10-<20 1.4 (1.0-2.0) medical drugs
USA 20-<30 2.2 (1.7-2.8)
1987-96 30— <40 3.1(2.34.2)
>40 4.0 (3.0-5.3)
Women <10 1.7 (1.0-3.0)
10-<20 2.0 (1.2-3.3)
20-<30 3.2 (2.1-4.9)
30-<40 6.9 (2.8-16.9)
>40 4.2 (2.2-7.7)

Non-transitional-cell bladder cancer

Fortuny et al. Men and women Former smoker Pooled analysis; adjusted for age, gender
(1999) 0.06-21.51 pack—years 1.6 (0.8-3.0) and study centre
Europe 21.52-40.51 pack—years 1.4 (0.6-3.3)
1983-95 > 40.52 pack—years 1.6 (0.7-3.9)
Current smoker
0.06-21.51 pack—years 2.2(1.0-4.8)
21.52-40.51 pack—years 2.7(1.3-5.6)

> 40.52 pack-years 7.0 (3.6-13.7)
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Table 2.1.2.3 (contd)

Reference Subjects
Country and
years of study

Smoking categories®

Relative risk (no.
of cases/deaths or
95% CI)

Comments

Combined analysis

Brennan ef al. Men
(2000, 2001)
Europe
1976-96
Women

1.0
1.6 (0.9-2.8)
2.1(1.3-3.5)
2.4 (1.5-4.0)
3.0 (1.8-5.0)
3.1(1.8-5.3)
3.2(1.9-5.5)
3.2(1.8-5.8)
2.8 (1.6-5.8)
3.1(1.7-5.5)
1.0

1.4 (0.9-2.2)
1.6 (1.0-2.7)
1.6 (1.0-2.7)
1.6 (0.7-4.1)
1.8 (0.6-5.1)
1.6 (0.6-4.0)

Adjusted for age, centre and duration of
smoking

* Cigarettes/day, unless otherwise specified
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Table 2.1.2.4. Studies on tobacco smoking and cancer of the bladder: duration
of smoking and age at starting smoking

Reference Subjects Duration/age at Relative risk p for trend
Country and starting smoking  (95% CI)
years of study (years)
Cohort studies
Mills et al. (1991)  Adventists’ Duration
USA Health Study <5 1.9 (0.6-5.7)
1976-82 34 198 men and 5-14 0.9 (0.2-4.0)
women 215 4.2 (2.1-8.4) 0.0006
Nordlund et al. Swedish Census Age at starting smoking
(1997) Study 20-23 33(1.2-9.2) 0.018
Sweden, Swedish 25 829 women <19 3.4(1.2-9.5)
Census Study 11
1964-89

Case—control studies

Burch et al. Duration
(1989) Men 1-10 1.6 (0.9-2.7)
Canada 11-20 1.5(0.9-2.5)
1979-82 21-30 1.8 (1.2-2.9)
>31 2.3(1.6-3.4) <0.001
Women 1-10 0.8 (0.3-2.0)
11-20 1.1 (0.5-2.8)
21-30 34(1.4-79)
>31 2.2(1.3-3.7) <0.001
Age at starting smoking
Men >20 1.6 (1.1-2.4) 0.025
15-19 2.3(1.6-3.3)
<15 2.4 (1.6-3.6)
Women >20 1.5(0.9-2.5) 0.044
15-19 2.7(1.4-5.0)
<15 2.4(0.9-6.4)
Claude et al. Women Duration
(1986) 0 1.0
Germany 1-20 5.4 (1.4-21.0) p<0.05
1977-82 21-40 1.1(0.4-3.1)

> 40 10.4 (1.9-56.0) p<0.01
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Table 2.1.2.4 (contd)

Reference Subjects Duration/age at Relative risk p for trend
Country and starting smoking  (95% CI)
years of study (years)
Clavel et al. Men Duration
(1989) 1-9 1.8 (0.9-3.6)
France 10-19 1.9 (1.0-3.5)
1984-87 20-29 2.8 (1.7-4.8)
30-39 5.2(3.22-8.39)
40-49 5.2(3.2-8.5)
=50 4.8 (2.6-8.9) <0.001
Age at starting smoking
>30 2.0 (0.8-5.0) <0.001
25-30 1.5(0.6-3.4)
2124 3.5(2.0-6.4)
18-20 4.0 (2.6-6.2)
<17 4.9 (3.1-7.8)
D’Avanzo et al. Duration
(1990) Men <30 1.7 (0.9-3.1)
Italy =30 3.1(1.9-4.9)
1985-89 Women <30 1.5 (0.3-6.8)
=30 4.6 (1.6-13.8)
Age at starting smoking
Men and women >20 1.8 (0.9-3.8)
<20 2.7(1.8-4.1)
Burns & Men Duration
Swanson (1991) White 1-10 1.1 (0.7-1.7)
USA 11-20 1.3 (0.9-1.8)
21-30 2.0 (1.5-2.6)
31-40 2.3(1.8-2.9)
> 40 2.9 (2.3-3.5)
Black 1-10 2.1(0.7-6.4)
1120 2.0 (0.7-5.5)
21-30 1.9 (0.9-4.0)
3140 2.4 (1.2-4.6)
> 40 4.1 (2.4-6.8)
Women
White 1-10 0.8 (0.4-1.6)
1120 1.1 (0.6-2.0)
21-30 1.6 (0.9-2.8)
3140 2.5(1.9-3.5)

> 40 3.3(2.5-4.3)
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Table 2.1.2.4 (contd)

IARC MONOGRAPHS VOLUME 83

Reference Subjects Duration/age at Relative risk p for trend
Country and starting smoking  (95% CI)
years of study (years)
Black 1-10 0.6 (0.1-4.5)
11-20 1.6 (0.3-8.1)
21-30 2.9 (1.1-7.5)
3140 2.0 (0.8-4.8)
> 40 7.4 (3.8-14.2)
De Stefani et al. Men Duration
(1991) 1-29 2.7 (0.6-11.6)
Uruguay 30-39 9.5(2.3-394)
1987-89 40-49 9.4 (2.6-34.2)
>50 8.7 (2.5-30.7) <0.001
Age at starting smoking
>20 1.0
15-19 2.1(0.9-4.6)
<14 1.8 (0.8-4.2) 0.24
Lopez-Abente Men Duration
etal. (1991) 1-19 1.8 (0.9-3.5)
Spain 20-39 3.9(2.4-6.5)
1983-86 40-59 4.7 (2.9-7.5)
> 60 4.4 (2.0-9.8) <0.0001
Kunze et al. Duration
(1992) Men 1-19 1.1 (0.7-1.7)
Germany 20-39 2.6 (1.6-3.3)
1977-85 >40 3.7 (2.6-5.3)
Women 1-19 3.8 (1.4-10.3)
20-39 1.3(0.5-3.4)
>40 5.6 (2.0-15.4)
Age at starting smoking
Men >21 2.2(1.6-3.2)
16-20 2.6 (1.8-3.6)
<15 6.2 (3.4-11.1)
Women >21 2.5(1.3-5.0)
16-20 4.8 (1.7-13.3)
<15 1.6 (0.2-12.2)
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Reference Subjects Duration/age at Relative risk p for trend
Country and starting smoking ~ (95% CI)
years of study (years)
McLaughlin et al. Duration
(1992)* Men <26 2.4 (1.1-5.5)
USA 26-37 3.1(1.5-6.7)
1983-86 38-45 4.7 (2.1-10.7)
=46 5.9(2.6-13.7) <0.001
Women <26 0.9 (0.3-2.2)
26-37 1.4 (0.6-3.4)
38-45 2.2(1.0-4.9)
=46 7.9 (2.8-22.6) <0.001
Age at starting smoking
Men =25 0.4 (0.7-6.6) 0.10
15-24 1.2 (2.3-8.4)
<14 1.0
Women =25 0.4 (0.0-7.2) 0.002
15-24 1.0 (0.1-7.4)
<14 1.0
Momas et al. Men Duration
(1994b) 1-39 2.9 (1.2-6.8)
France 40-55 5.3(2.8-9.9)
1987-89 >55 7.1 (3.3-15.2) <0.0001
Age at starting smoking
>21] 4.6 (2.0-10.4)
1720 4.9(2.6-9.2)
13-16 5.4 (2.8-10.6)
<12 20.3 (6.9-59.8)
Sorahan et al. Men Duration
(1994) 1-9 0.9 (0.6-1.5)
UK 10-19 1.4 (1.0-1.9)
1985-87 20-29 1.8 (1.4-2.5)
30-39 2.5(1.8-3.3)
> 40 2.9(2.2-3.8) <0.001
Age at starting smoking
>21] 2.0(1.4-2.8) 0.175
17-20 1.9(1.4-2.4)
7-16 2.3 (1.7-2.9)
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Table 2.1.2.4 (contd)

IARC MONOGRAPHS VOLUME 83

Reference Subjects Duration/age at Relative risk p for trend
Country and starting smoking  (95% CI)
years of study (years)
Pohlabeln et al. Men Duration
(1999) 1-19 1.8 (0.9-3.3)
Germany 20-39 2.8(1.5-5.2)
1989-92 =240 5.0 (2.6-9.6)

Age at starting smoking

>21 2.1(1.1-3.9)

16-20 3.0(1.7-5.4)

<15 3.4 (1.6-7.2)

Women Duration

1-19 5.2(0.9-30.7)

20-39 5.7(1.0-32.2)

>40 5.2(0.9-30.7)

Age at starting smoking

>21] 2.4 (0.6-9.9)

<20 16.6 (2.0-136.7)
Castelao et al. Men Duration Adjusted by age,
(2001) Never-smoker 1.0 medical drugs,
USA <10 1.2 (0.8-1.7) occupation, diet
1987-96 10-19 1.4 (1.1-1.9)

20-29 2.4 (1.8-3.2)

30-39 3.3(2.54.3)

240 4.2 (3.1-5.6)

Women Duration

Never-smoker 1.0

<10 0.8 (0.4-1.7)

10-19 1.5 (0.9-2.8)

20-29 2.3(1.4-3.9)

30-39 54(3.2-9.2)

=40 6.0 (3.1-11.7)
Brennan et al. Men Duration 1-9 cigarettes/day
(2000, 2001) 1-9 1.3 (0.8-1.9)
Europe 10-19 2.0 (1.4-2.8)
1976-96 20-29 2.0 (1.4-2.7)

30-39 2.2(1.72.9)

>40 3.2(2.6-4.1)

10-19 cigarettes/day

1-9 1.4 (0.7-2.5)

10-19 2.1(1.5-2.9)

20-29 2.8 (2.1-3.6)

30-39 4.3 (3.5-5.2)

>40 5.1(4.3-6.1)
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Table 2.1.2.4 (contd)
Reference Subjects Duration/age at Relative risk p for trend
Country and starting smoking (95% CI)
years of study (years)
20-29 cigarettes/day
1-9 0.9 (0.3-3.2)
10-19 1.5 (0.8-3.0)
20-29 3.6 (2.5-5.3)
30-39 5.8 (4.3-7.8)
>40 5.7 (4.4-7.4)
2> 30 cigarettes/day
1-9 0.4 (0.1-3.5)
10-19 2.2(1.2-3.9)
20-29 4.2 (2.8-6.4)
30-39 4.3 (3.1-6.0)
>40 5.2 (3.9-6.9)
Women Duration Adjusted for age,
1-9 1.0 centre and
10-19 1.2 (0.6-2.3) number of
20-29 1.3 (0.7-2.5) cigarettes/day
30-39 1.9 (1.1-3.5)
>40 2.0 (1.1-3.5)

CI, confidence interval
 Renal pelvis; similar data available for ureter



Table 2.1.2.5. Studies on tobacco smoking and cancer of the bladder: smoking cessation

Reference
Country and years

Subjects

Years since cessation®

Relative risk
(no. of cases

p for trend/Comments

of study or 95% CI)

Cohort studies

Kahn (1966) US Veterans’ Study Current smoker 2.2 (82)

USA 293 958 men Former smoker 1.6 (51) p for trend < 0.01

1954-62

Doll & Peto (1976) British Doctors’ Study Mortality ratio Ratios of annual mortality rates per
UK 34 440 men Current smoker [2.1] (80) 100 000 men

1957-71 Former smoker [1.2]

Rogot & Murray (1980) US Veterans Study SMR Standardized mortality ratio
USA 293 958 men Current smoker 2.2 (3206)

1954-69 Former smoker 1.4 (126)

Steineck ez al. (1988) Swedish Twin Registry Former smoker 1.9 (0.84.7) Analysis for men only
Sweden Study Ever-smoker 3.3(1.7-6.7)

1967-82 (14 years) 16 477 persons

Mills et al. (1991) Adventist Health Study Former smoker 2.4(1.3-4.7)

USA 34 198 men and women Current smoker 5.7 (1.7-18.6) p for trend = 0.001

1976-82

Chyou et al. (1993) American Men of Former smoker 1.4 (0.7-2.6)

USA Japanese Ancestry Study Current smoker 2.9 (1.74.9)

1965-95 8006 men

Doll et al. (1994) British Doctors’ Study Mortality rate Annual mortality rate per 100 000 men
UK 34 439 men Former smoker 13

1951-91 Current smoker 21

81¢
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Table 2.1.2.5 (contd)

Reference Subjects Years since cessation® Relative risk p for trend/Comments

Country and years (no. of cases

of study or 95% CI)

Mc Laughlin et al. US Veterans’ Study Former smoker 1.3 (1.1-1.6)

(1995) 293 958 men Current smoker 2.2(1.9-2.6)

USA

1954-80

Engeland et al. (1996) Norwegian Cohort Study Former smoker Relative risks for current smoker by no.
Norway 11 857 men, Men 2.1(1.3-3.2) of cigarettes/day are given in Table
1966-93 14 269 women Women 1.5(0.6-3.5) 2.1.2.2.

Nordlund et al. (1997) Swedish Census Study Former smoker 2.5(1.1-5.9)

Sweden 25 829 women Current smoker 2.3(1.4-3.8)

1963-89

Tulinius et al. (1997) Reykjavik Study Former smoker 2.3(1.4-3.9) Relative risks for current smoker by no.
Iceland 11 580 men of cigarettes/day are given in Table
1968-95 2.1.2.2.

Case—control studies

Anthony & Thomas Men Current smoker 0.9 (185) Age-adjusted relative risks calculated
(1970) Fomer smoker 1.2 (43) by the Working Group

UK

1958-67

HIONWS 0DDVdOlL
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Table 2.1.2.5 (contd)
Reference Subjects Years since cessation® Relative risk p for trend/Comments
Country and years (no. of cases
of study or 95% CI)
Tyrell et al. (1971) Men 0 3.9 (129) Crude relative risks calculated by the
Ireland 0.1-3.9 1.53) Working Group
1967-68 4.0-6.9 2.9(5)
7.0-12.9 4.1 (6)
13.0-21.9 6.2 (9)
>22.0 2.7(11)
Wynder & Goldsmith Men 1-3 2.6 (1.6-4.5)
1977 4-6 29(1.7-5.2)
1969-74 7-9 1.5 (0.8-3.0)
10-12 1.6 (0.8-3.1)
13-15 1.2 (0.6-2.5)
216 1.1 (0.7-1.8)
Howe et al. (1980) Men Current smoker 1.0 Relative risks calculated by the
Canada 2-15 0.6 (0.4-0.9) Working Group from logistic regression
1974-76 > 15 0.5 (0.4-0.8) coefficients
Women Current smoker 1.0
Former smoker 0.2 (0.1-0.5)
Cartwright ef al. (1983) Men (current and former <5 1.7
UK smokers) 615 1.0
1978-81 16-25 1.1
26-35 0.9

> 35 and never-smoker

1.0 (reference)

0ce

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.2.5 (contd)

Reference Subjects Years since cessation® Relative risk p for trend/Comments
Country and years (no. of cases
of study or 95% CI)
McLaughlin et al. Men Current and former smokers 7.6 (47)
(1983)° >10 43
USA Women Current and former smokers 5.8 (16)
1974-79 210 3.9
Morrison et al. (1984) Men, former smokers Relative risks adjusted for intensity of
Japan and UK, 1976-78 Boston area Versus nonsmokers 1.5 (191) smoking
USA, 1976-77 Versus current smokers 0.5 (0.4-0.8)
Manchester Versus nonsmokers 1.8 (150)
area Versus current smokers 0.7 (0.5-0.9)
Nagoya area Versus nonsmokers 1.0 (28)
Versus current smokers 0.5 (0.3-0.8)
Women, former smokers
Boston Versus nonsmokers 3.4 (50)
Manchester Versus nonsmokers 0.7 (26)
Vineis et al. (1984) Men aged < 60 0-2 10.2 (5.0-21.2)
Italy 3-9 3.3(1.2-9.2)
1978-83 10-14 1.6 (0.3-8.2)
>15 1.9 (0.5-7.9)
Men aged > 60 0-2 3.8(2.0-7.2)
3-9 2.8 (1.2-6.6)
10-14 2.4 (0.9-6.3)
215 2.5(1.0-5.8)
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Table 2.1.2.5 (contd)
Reference Subjects Years since cessation” Relative risk p for trend/Comments
Country and years (no. of cases
of study or 95% CI)
Clavel et al. (1989) Men 0-2 (reference) 1.0
France 3-9 1.0 (0.6-1.3)
1984-87 10-14 0.7 (0.4-1.2)
215 0.4 (0.3-0.6) <0.001
Burch et al. (1989) Men 1-5 1.1 (0.6-1.9)
Canada >5-10 0.8 (0.4-1.7)
1979-82 >10 1.4 (0.7-2.8) 0.16
Current 1.6 (0.8-3.0)
Women 1-5 0.4 (0.2-1.2)
>5-10 0.7 (0.1-4.1)
>10 0.8 (0.2-3.7) 0.09
Current 1.0 (0.3-3.4)
Harris et al. (1990) White men Former 2.1 (1.7-2.6)
USA Current 3.2(2.6-3.9)
1969 onwards Black men Former 1.6 (0.8-3.4)
Current 2.0(1.0-3.9)
White women Former 1.3 (1.0-1.8)
Current 32(244.1)
Black women NA
D’Avanzo et al. (1990) Men and women >15 1.2 (0.6-2.5)
Ttaly 5-14 1.8 (1.0-3.2) <0.01
1985-89 2-14 3.1(1.6-6.2)
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Table 2.1.2.5 (contd)

Reference Subjects Years since cessation® Relative risk p for trend/Comments
Country and years (no. of cases
of study or 95% CI)
De Stefani et al. (1991) Men 14 0.5 (0.2-1.3)
Uruguay 5-9 0.5(0.2-1.3)
1987-89 >10 0.4 (0.2-0.8) 0.009
Lopez—Abente et al. Men 0-5 4.4 (2.8-7.0)
(1991) 6-15 3.0(1.7-5.2)
Spain >16 2.4(1.3-4.3) <0.0001
1983-86
Kunze et al. (1992) Men 1-9 1.3 (0.9-1.8)
Germany 10-19 0.7 (0.5-1.0)
1977-85 >20 0.6 (0.4-0.9)
Women 1-9 0.8 (0.3-2.7)
10-19 1.7 (0.4-7.0)
>20 2.2 (0.8-6.3)
Mc Laughlin et al. Men Current smoker (reference) 1.0
(1992)° <10 0.5 (0.1-1.6)
USA 10-24 0.3 (0.2-0.6)
1983-86 >25 0.2 (0.1-0.6) <0.001
Women Current smoker (reference) 1.0
<10 1.1 (0.3-4.2)
10-24 0.4 (0.1-1.2)
>25 0.7 (0.1-4.7) 0.10
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Table 2.1.2.5 (contd)
Reference Subjects Years since cessation® Relative risk p for trend/Comments
Country and years (no. of cases
of study or 95% CI)
Momas et al. (1994b) Men <2 5.0 (2.6-9.7)
France 3-15 7.1 (3.6-13.9)
1987-89 >15 4.6 (2.3-9.1)
Sorahan et al. (1994) Men Current smoker 3.1(244.1)
UK 1-9 1.9 (1.4-2.6)
1985-87 10-19 1.5(1.1-2.1)
>20 1.2 (0.9-1.7)

Mc Carthy et al. (1995) Men and women Former smoker 1.3 (1.0-1.7)
USA Current smoker 1.7 (1.2-2.3)
1975-92
Donato et al. (1997) Men Former smoker 4.8 (2.2-10.7)
Italy Current smoker 8.4 (3.7-19)
1991-92
Bedwani ef al. (1998) Men <10 5.8 (1.6-21.0) Adjusted for age, education, type of
Egypt >10 3.4 (1.0-10.7) house, history of schistosomiasis, high-
1994-96 risk occupation
Pohlabeln et al. (1999) Men Former smoker (1-9) 3.4 (1.6-6.9)
Germany Fomer smoker (> 10) 1.7 (0.9-3.0)
1989-92 Current smoker 5.2(2.7-9.7)

Women Former smoker 5.2(1.3-20.2)

Current smoker

5.6 (1.1-27.3)

143

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.2.5 (contd)

Reference Subjects Years since cessation® Relative risk p for trend/Comments
Country and years (no. of cases
of study or 95% CI)
Pommer et al. (1999) Men women Former smoker 1.6 (1.1-2.2)
Germany Current smoker 3.2(2.34.5)
1990-94
Castelao et al. (2001) Men Never-smoker (reference) 1.0
USA Ever-smoker 2.5(2.1-3.0)
1987-96 Former smoker 1.7 (1.4-2.1)
<10 2.3(1.8-2.9)
10-19 1.9 (1.5-2.5)
>20 1.1 (0.9-1.5) <0.001
Current smoker 3.6 (2.8-4.6)
Women Never-smoker (reference) 1.0
Ever-smoker 2.8 (2.04.0)
Former smoker 1.5(1.0-2.4)
<10 2.7 (1.5-4.8)
10-20 1.1 (0.6-2.1)
>20 1.1 (0.6-2.0) 0.008
Current smoker 4.6 (3.0-7.0)
Combined analyses
Fortuny et al. (1999) Men and women Nonsmoker 1.0 Adjusted for age, gender, study centre
Europe Former smoker 1.4 (0.8-2.5) Non-cancer controls
1983-85 Current smoker 3.6 (2.1-6.3)
Former smoker 0.6 (0.3-1.3) Cancer controls
Current smoker 0.8 (0.4-1.4)
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Table 2.1.2.5 (contd)

Reference
Country and years
of study

Subjects

Years since
cessation®

Relative risk (no. of cases or 95% CI)

Brennan et al. (2000, Men
2001)

Europe

1976-96

Women

Current smoker
1-4

5-9

10-14

15-19

20-24

>24
Nonsmoker
Current smoker
<5

5-9

10-14

15-19

20-24

>24

All former smokers

Average consumption (cigarettes/day)°

1-9

10-19

20-29

=30

1.0
0.64 (0.53-0.79)
0.67 (0.55-0.82)
0.61 (0.50-0.75)
0.46 (0.36-0.59)
0.45 (0.35-0.58)
0.37 (0.30-0.45)
0.20 (0.17-0.24)
1.0

0.63 (0.28-1.1)
0.56 (0.28-1.1)
0.52 (0.26-1.0)
1.1(0.53-2.2)
0.52 (0.23-1.2)
0.84 (0.48-1.5)
0.67 (0.48-0.93)

1.0
1.01 (0.36-2.82)
0.21 (0.05-0.95)
0.57 (0.25-1.28)
0.61 (0.29-1.27)
0.50 (0.25-1.01)
0.57 (0.34-0.97)
0.34 (0.21-0.55)

1.0
0.62 (0.43-0.89)
0.63 (0.47-0.85)
0.65 (0.49-0.86)
0.57 (0.41-0.79)
0.58 (0.39-0.78)
0.49 (0.34-0.70)
0.21 (0.17-0.26)

1.0
0.67 (0.52-0.86)
0.87 (0.66-1.16)
0.76 (0.54-1.08)
0.33 (0.17-0.65)
0.82 (0.27-2.47)
0.65 (0.24-1.78)
0.20 (0.16-0.23)

* The reference category is nonsmoker, unless otherwise specified.

® Cancer of the renal pelvis, similar results obtained for cancer of the ureter
¢ Adjusted for age, centre and number of cigarettes per day
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Table 2.1.2.6. Case—control studies on tobacco smoking and cancer of the lower urinary tract: type of tobacco

and inhalation

Reference Subjects Type of tobacco/type of Relative risk® Comments/p for trend
Country and inhalation (95% CI or no.
years of study of cases/deaths)
Lockwood (1961) Men Non-inhalers (ref.) 1.0 Age-adjusted relative risks calculated
Denmark Inhalers [0.7] (65) by the Working Group
1956-57
Cole et al. (1971) Men Non-inhalers (ref.) 1.0
USA Somewhat inhalers 1.0
1967-68 Deep inhalers 1.4
Women Non-inhalers (ref.) 1.0

Somewhat inhalers 1.8

Deep inhalers 2.5
Howe et al. (1980) Men Inhale untipped moderately 0.7 Calculated by the Working Group
Canada Inhale untipped heavily 1.1 from regression coefficients; reference
1974-76 Inhale filter-tipped moderately 1.2 category is all other smokers of the

Inhale filter-tipped heavily 1.1 same amount

Women Inhale untipped moderately 1.1

Inhale untipped heavily 0.8

Inhale filter-tipped moderately 1.1

Inhale filter-tipped heavily 2.4
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Table 2.1.2.6 (contd)
Reference Subjects Type of tobacco/type of Relative risk® Comments/p for trend
Country and inhalation (95% CI or no.
years of study of cases/deaths)
Morrison et al. (1984) Men Relative risks are for deep inhalers
UK and Japan, 1976-78 Boston area Non-inhalers (ref.) 1.0 versus inhaling somewhat or not at all
USA, 1976-77 Inhalers 1.4 (0.8-2.3) and adjusted for current intensity of
Manchester Non-inhalers (ref.) 1.0 smoking
area Inhalers 1.3(0.8-1.9)
Nagoya area Non-inhalers (ref.) 1.0
Inhalers 1.4 (1.0-2.1)
Women
Boston area Non-inhalers (ref.) 1.0
Inhalers 2.4(0.7-7.8)
Manchester Non-inhalers (ref.) 1.0
area Inhalers 0.7 (0.3-1.8)
Burch et al. (1989) Men Non-inhalers 1.1 (0.7-2.0)
Canada Somewhat inhalers 1.4 (0.9-2.2)
1979-82 Deep inhalers 1.5 (0.9-2.4) 0.11
Women Non-inhalers 0.9 (0.4-2.2)
Somewhat inhalers 0.7 (0.3-1.6)
Deep inhalers 0.4 (0.1-1.0) 0.028
Clavel et al. (1989) Men Blond 1.9 (1.2-2.9)
France Mixed 3.0 (1.6-5.7)
1984-87 Black 4.4 (2.3-8.3)
Non-inhalers 2.1(1.3-3.4)
Inhalers 5.7 (3.7-8.8)
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Table 2.1.2.6 (contd)

Reference Subjects Type of tobacco/type of Relative risk® Comments/p for trend
Cuntry and inhalation (95% CI or no.
years of study of cases/deaths)
D’Avanzo et al. (1990) Men and women Blond/mixed 2.7 (1.8-4.0)
Ttaly Black 3.8 (2.0-7.4)
1985-89
De Stefani et al. (1991) Men Blond 1.0
Uruguay Mixed 2.4 (1.0-5.6)
1987-89 Black 2.7(1.3-5.4)
Lopez-Abente et al. Men No inhalation 1.5(0.9-2.7)
(1991) Moderate inhalation 3.7(2.2-6.2)
Spain Deep inhalation 4.9 (3.0-7.8)
1983-86 Blond 3.2 (1.5-6.6)
Black 3.7(2.4-5.8)
Monmas et al. (1994b) Men Blond 3.1(1.3-7.8)
France Black 6.7 (3.1-10.4)
1987-89
Castelao et al. (2001) Men and women Light inhalation (ref.) 1.0
USA Moderate inhalation 1.2 (0.9-1.6)
1987-86 Deep inhalation 1.1 (0.5-1.8)

#Unless otherwise specified, the reference is nonsmoker.
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Table 2.1.2.7. Case—control studies on tobacco smoking and cancer of the lower urinary tract: type of cigarette

Reference Subjects Use of filter-tipped cigarettes Relative risk Comments
Country and (95% CI or no.
years of study of cases/deaths)
Wynder & Goldsmith (1977)  Men Filter-tipped (> 10 years) 3.0(2.14.3)
USA Untipped (> 10 years) 3.1(2.14.7)
1969-74
Howe et al. (1980) Men Filter-tipped 1.0 Calculated by the Working Group
Canada Untipped 1.1 from regression coefficients; reference
1974~ 11 oth k f th
974-76 Women Filter-tipped 1.0 category, all other smokers of the same
. amount
Untipped 1.1
Cartwright et al. (1983) Men and Filter-tipped 1.05 (0.7-1.5) Adjusted for age and sex
UK women Untipped 1.4 (1.1-1.7)
1978-81 Both types 1.6 (1.3-2.0)
Morrison et al. (1984) Men Adjusted for current intensity of
UK and Japan, Boston area Filter-tipped 1.3 (0.7-2.3) smoking
1976-78 Untipped (reference) 1.0
A, 1976-77
usa, Manchester Filter-tipped 1.2 (0.8-1.8)
area Untipped (reference) 1.0
Nagoya area Filter-tipped 1.0 (0.5-1.9)
Untipped (reference) 1.0
Vineis et al. (1984) Men 100% filter-tipped 0.3 Relative risks adjusted for age, high-
Italy 75-99% filter-tipped 0.5 risk occupation, average daily amount
1978-83 50-74% filter-tipped 1.1 of smoking, years since stopping and
50% filter-tipped 1.0 type of tobacco

(1133

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.2.7 (contd)

Reference Subjects Use of filter-tipped cigarettes Relative risk Comments
Country and (95% CI or no.
years of study of cases/deaths)
Burch et al. (1989) Men and Nonsmoker (reference) 1.0
Canada women Current smoker:
1979-82 Filter-tipped only 1.4 (0.7-2.6)
Untipped only 1.0
Former smoker (quit
<10 years ago)
Filter-tipped only 1.4 (0.6-3.0)
Untipped only 0.9 (0.4-1.8)
Clavel et al. (1989) Men Total life-long consumption
France 100% filter-tipped 3.1(1.9-5.3)
1984-87 75-99% filter-tipped 5.0(2.5-10.4)
50-74% filter-tipped 4.8 (2.1-10.8)
< 50% filter-tipped 4.0 (2.6-6.2)
De Stefani et al. (1991) Men Filter-tipped 0.7 (0.4-1.5)
Uruguay Untipped (reference) 1.0
1987-89
Lopez-Abente et al. (1991) Men Filter-tipped 0.6 (0.3-1.0)
Spain Mixed use (reference) 1.0
1983-86 Untipped 1.1 (0.6-2.5)
Momas et al. (1994b) Men Nonsmoker (reference) 1.0
France Filter-tipped 5.1(2.6-10.0)
1987-89 Untipped 5.5(3.0-10.2)
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Table 2.1.2.7 (contd)

Reference Subjects Use of filter-tipped cigarettes Relative risk Comments
Country and (95% CI or no.

years of study of cases/deaths)

Sorahan et al. (1994) Men Nonsmoker (reference) 1.0

UK Filter-tipped 2.2(1.7-2.8)

1985-87 Untipped 1.9(1.4-2.4)

Castelao et al. (2001) Men and Filter-tipped 1.2 (0.9-1.5)

USA women Untipped (reference) 1.0

1987-96
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2.1.3 Renal-cell carcinoma

The evidence available at the time of the IJARC Monograph on tobacco smoking
(TARC, 1986) did not allow the conclusion that there is a causal association between
kidney cancer and tobacco smoking.

The designs of the cohort studies are described in the introduction to Section 2 and
Table 2.1 and those of the available case—control studies are summarized in Table 2.1.3.1.

Tables 2.1.3.2 and 2.1.3.3 summarize the results of the cohort and case—control
studies. Most (12/21) of these studies show a significant increase in risk and a positive
association with the number of cigarettes smoked, although tests for trend were rarely
reported. The increase in risk associated with smoking 20 cigarettes per day is above 1.3
(e.g. Benhamou et al., 1993; Kreiger et al., 1993; Nordlund et al., 1997). The results are
consistent across study designs (cohort studies, hospital- and population-based case—
control studies) and in both sexes.

Studies that looked at the effect of duration of smoking and/or age at starting smoking
(La Vecchia et al., 1990; McCredie & Stewart, 1992; Benhamou et al., 1993; Kreiger
et al., 1993; McLaughlin et al., 1995a; Nordlund et al., 1997; Yuan et al., 1998) found
only a weak association. The relative risk for former smokers was investigated in most
studies, and all but three studies (Talamini et al., 1990; Schlehofer et al., 1995; Nordlund
et al., 1997) showed a lower risk than in current smokers, although it was not always
below unity. A significant negative trend was observed with increasing number of years
since quitting in five (McLaughlin et al., 1984; La Vecchia et al., 1990; McCredie &
Stewart, 1992; McLaughlin ef al., 1995a; Yuan ef al., 1998) of six studies.

Other known risk factors for kidney cancer include raised body-mass index (obesity)
and hypertension. A few studies have adjusted for these potential confounders. La Vecchia
et al. (1990), Talamini ef al. (1990), McCredie and Stewart (1992), Kreiger et al. (1993),
McLaughlin et al. (1995a), Yuan et al. (1998) and Chow et al. (2000) adjusted for body-
mass index, whereas Kuller ef al. (1991) and Chow et al. (2000) adjusted for blood
pressure. Their results suggest that there is no confounding effect of body-mass index or
hypertension. It should be noted that confounding from body-mass index is likely to
attenuate the association between kidney cancer and smoking, because smoking tends to
induce a decrease in body-mass index. Therefore, an assessment of risk stratified by body-
mass index would be more appropriate than adjustment for it. A large cohort study has
evaluated the changes in body-mass index and blood pressure on the risk for kidney
cancer (Chow et al., 2000). As compared with men in the lowest three-eighths of the
cohort for body-mass index, men in the middle three-eighths had a 30-60% greater risk
for renal-cell cancer, and men in the highest two-eighths had nearly double the risk. After
adjustment for body-mass index and hypertension, current and former smokers still had a
greater risk for renal-cell cancer.
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Table 2.1.3.1. Case—control studies on tobacco smoking and renal cancer: main
characteristics of study design

Reference
Country and years of
study

Numbers of cases and
controls

Criteria for eligibility and comments

Schwartz et al.
(1961)

France

started 1954

Bennington &
Laubscher (1968)
USA

1951-66

Wynder et al. (1974)
USA
1965-73

Armstrong et al.
(1976)

UK

1972-74

McLaughlin et al.
(1984)

USA

1974-79

La Vecchia et al.
(1990)

Italy

1985-89

Talamini et al.
(1990)

Italy

1986-89

Men: 69 cases and
69 controls

Men: 88 cases and
170 controls; women:
12 cases and 20
controls

Men: 129 cases and
256 controls; women:
73 cases and 138
controls

Men: 74 cases and 74
controls; women: 32
cases and 32 controls

Men: 313 cases and
428 controls; women:
182 cases and 269
controls

Men: 85 cases;
women: 46 cases;
394 matched controls

Men: 150 cases and
445 controls; women:
90 cases and 220
controls

Hospital-based study; controls had been admitted to
hospitals for accidents; matched on age, hospital
group, interviewer and date of interview

Hospital-based study; information on smoking habits
retrieved from clinical records; information lacking
for 22/122 cases and 70/190 controls (the latter were
replaced)

Hospital-based study; controls were patients admitted
for conditions not related to smoking (75% of which
were malignant neoplasms) and age-matched to the
cases.

Hospital-based study; age- and sex-matched hospital
controls (tobacco-related diseases not excluded); 48%
of eligible cases in Oxford area and 44% in London
could not be interviewed (mostly because of death);
19 lost controls replaced

Population-based study; all newly diagnosed cases in
the Minneapolis-St Paul area; controls: age- and sex-
stratified random sample of the population and 495
randomly selected deceased individuals matched (for
age, sex and year of death) to deceased cases

Hospital-based study using interviews. Incident cases
confirmed histologically; median age, 60 years.
Controls with traumas (30%), non-traumatic
orthopaedic conditions (17%), acute medical (13%)
and surgical (6%) diseases and others (34%); median
age, 60 years.

> 97% participation rate for cases and controls

Hospital-based study using interviews. Cases
confirmed histologically; aged 20—74 years; 97%
response rate. Controls mainly with non-traumatic
orthopaedic, traumatic and surgical conditions and eye
diseases; matched by age (5-year groups), sex, area of
residence and hospital; tobacco-, alcohol- and
hormone-related diseases excluded; 96% participation
rate
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Reference
Country and years of
study

Numbers of cases and
controls

Criteria for eligibility and comments

McCredie & Stewart
(1992)

Australia

1989-90

Benhamou et al.
(1993)

France

1987-91

Kreiger et al. (1993)
Canada
1986-87

McLaughlin et al.
(1995a)

Australia, Denmark,
Germany, Sweden
and USA

1989-92

Schlehofer et al.
(1995)
Germany
1989-91

Yuan et al. (1998)
USA
198694

Men: 310 cases and
231 controls; women:
179 cases and 292
controls

Men: 138 cases and
235 controls; women:
58 cases and 112
controls

Men: 312 cases and
664 controls; women:
201 cases and 705
controls

Men: 1050 cases and
1429 controls;
women: 682 cases and
880 controls

Men: 185 cases;
women: 92 cases; 286
matched controls

Men: 781 cases and
781 controls; women:
423 cases and 423
controls

Population-based study using interviews. Cases
ascertained from Cancer Registry, confirmed by
histology (87%), fine needle aspiration cytology (1%)
or computerized tomography, ultrasound or contrast
radiography (8%); aged 20-79 years; 66% of eligible
cases. Controls randomly selected from electoral roll;
65% participation rate

Hospital-based study. Interviews. Cases confirmed
histologically; 100% of eligible cases. Controls with
malignant diseases (161) and non-malignant diseases
(186). Individually matched by age ( 5 years), sex,
hospital and interviewer; tobacco-related diseases,
liver cirrhosis and diabetes excluded; 99%
participation rate

Population-based study using a questionnaire. Incident
cases confirmed histologically; aged 25-69 years;
81% of eligible cases. Controls randomly selected
from general population matched (1:1) for men and
(1:2) for women by age, sex and area of residence;
72% participation rate

Population-based study using interviews. Cases
ascertained from cancer registries, confirmed by
histology or cytology; aged 20—79 years; 72% of
eligible cases. Controls selected from different
population rosters, matched by age (5-year groups)
and study area; 75% of eligible controls

Population-based study using interviews. Cases
confirmed histologically; 70% aged > 55 years; 85%
participation rate. Controls randomly selected from
population register, matched for age (+ 1 year) and
sex; 75% participation rate

Population-based study using interviews. Cases
ascertained through Cancer Registry, confirmed
histologically; non-Asian, aged 25-74 years; 70% of
eligible cases. Controls selected from residence area
of cases at the time of diagnosis; individually matched
on age (% 5 years), sex, race and neighbourhood; 70%
were first chosen controls.




Table 2.1.3.2. Cohort studies on tobacco smoking and kidney cancer: intensity of smoking

Reference No. of subjects No. of events Smoking categories Relative risk Comments
Country and M, F) (95% CI)
years of study
McLaughlin ez al.  US Veterans’ 719 deaths Ever-smoker 1.3 (1.1-1.6) Adjusted for age at follow-
(1990) Study Former smoker 1.1(0.9-1.4) up, calendar time and year
USA 248 046 men Current smoker 1.5(1.2-1.8) of response to questionnaire
1954-80 Cigarettes/day
1-9 1.3 (0.9-1.8)
10-20 1.4 (1.1-1.7)
21-39 1.6 (1.2-2.1)
> 40 2.1(1.3-3.3) p for trend < 0.001
Kuller et al. MRFIT Study 219 deaths Mortality rate Annual mortality
(1991) 12 866 men Nonsmoker 4.8 (113) rate/10 000 men. Numbers
USA Current smoker 1.9° in parentheses represent
1975-85 Cigarettes/day number of subjects.
1-15 4.1(11) RR adjusted for age, blood
16-25 7.0 (30) pressure, cholesterol and
26-35 12.9 (34) ethnicity
36-45 10.6 (23)
> 45 10.1 (8)
Doll et al. (1994) British Doctors” 113 deaths Mortality rate Annual mortality rate/
UK Study Nonsmoker 9 10 000 men
1951-91 34 439 men Former smoker 11
Current smoker 13
Cigarettes/day
1-14 13
15-24 14
>25 12 x> for trend 0.8 (p > 0.05)
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€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.3.2 (contd)

Reference No. of subjects No. of events Smoking categories Relative risk Comments
Country and M, F) (95% CI)
years of study
McLaughlin et al.  US Veterans’ 511 deaths Ever-smoker 1.4 (1.1-1.6) Adjusted for age attained
(1995b) Study Former smoker 1.1(0.9-1.4) and calendar year time
USA 177 903 men Current smoker 1.5(1.2-1.9) period (5-year groups)
1954-80 Cigarettes/day

1-9 1.3 (0.9-2.0)

10-20 1.4 (1.1-1.8)

21-39 1.6 (1.3-2.2)

>40 2.2(14-3.5) p for trend < 0.01
Engeland et al. Norwegian 147 cases Men Women Adjusted for age
(1996) Cohort Study (87 men, Former smoker 1.3(0.8-2.4) 0.2 (0.0-1.7)
Norway 11 863 men, 60 women) Current smoker - 1.1 (0.6-2.0)
1966-93 14 269 women Cigarettes/day

0-4 0.9 (0.4-2.1)

5-9 1.8 (0.9-3.6)

>10 1.3 (0.7-2.5)
Heath et al. (1997) Cancer 335 deaths Men Women
USA Prevention (212 men, Current smoker 1.7 (1.2-2.6) 1.4 (0.9-2.3) Adjusted for age
1982-89 Study 11 123 women) Former smoker 1.7 (1.1-2.4) 1.2 (0.7-1.9)

434 339 men,

564 565 women
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Table 2.1.3.2 (contd)
Reference No. of subjects No. of events Smoking categories Relative risk Comments
Country and M, F) (95% CI)
years of study
Nordlund et al. Swedish Census 94 cases Former smoker 1.9 (0.84.7) Adjusted for age and place
(1997) Study Current smoker 1.1 (0.6-2.0) of residence
Sweden 26 032 women Cigarettes/day
1963-89 1-7 0.8 (0.3-1.9)
8-15 1.0 (0.4-2.9)
>16 3.1(1.1-8.7)
Age at start (years)’ Relative risk adjusted for
>24 1.0 age, place of residence and
20-23 2.6 (0.7-9.1) cigarettes/day
<19 1.4 (0.3-6.1) p for trend = 0.522
Chow et al. (2000) Swedish 759 cases Former smoker 1.3 (1.0-1.6) Adjusted for age, body mass
Sweden Construction Current smoker 1.6 (1.3-1.9) index and blood pressure
1971-92 Worker Cohort
363 992 men

CI, confidence interval
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Table 2.1.3.3. Case—control studies on tobacco smoking and kidney cancer: intensity of smoking

Reference Sex Smoking categories Relative risk Comments
Country and (95% CI)
years of study
Schwartz et al. Men Cases Controls "Values represent percentages.
(1961) Smoker 78" 83" Matched analysis; all p > 0.05
France Equivalent cigs/day 15.0 15.0
started 1954 Inhaler 447 467
Bennington & Men and women  All tobacco use 5.4 "Values represent percentages.
Laubscher (1968) > 10 cigs/day 5.1 No statistical analysis performed
USA Cases Controls on data for women
195166 Men 93f 75" p <0.0005
Women 66 507
Men only
> 10 cigs/day 68" 547 p <0.0005
< 10 cigs/day 3.4 4.7
Former smoker 117 6.5" p<0.05
Wynder et al. Men and women Men Women
(1974) Cigarettes only 2.0 1.5 p <0.005
USA All tobacco 1.7
1965-73 Cigarettes/day
1-9 1.5 1.1
10-20 1.9 1.5
>20 22 1.2
Armstrong ef al. Men and women  Current smoker
(1976) Men 1.1(0.5-2.2)
UK Women 1.0 (0.3-3.4)
1972-74

DNIIONS 02DVd0L

19743



Table 2.1.3.3 (contd)

Reference Sex Smoking categories Relative risk Comments
Country and (95% CI)
years of study
McLaughlin et al.  Men and women  Men Odds ratio adjusted for age and
(1984) Ever-smoker 1.6 (1.1-2.4) type of interview (with subject or
USA Pack—years next of kin)
1974-79 0-25.5 1.2 (0.8-2.0) Relative risk increased with
>25.5-50 1.3 (0.8-2.1) intensity (cigarettes/day) and
> 50 2.3(1.4-3.8) duration (years smoked) [data not
Women shown]; p for trend < 0.01
Ever-smoker 1.9 (1.3-3.1)
Pack—years
0-12 1.8 (1.0-3.9)
>12-33 1.9 (1.0-3.5)
>33 2.1(1.1-4.6) p for trend < 0.01
Men
Cigarettes only 1.7 (1.1-2.6)
Cigarettes and 2.2(1.14.3)
cigars
Cigarettes and pipes 1.2 (0.7-2.1)
Cigarettes, cigars 1.3 (0.6-3.0)
and pipes
Years since quitting Men Women
>10 1.1 1.6
<10 1.7 1.7
Current 1.8 2.0

ore
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Table 2.1.3.3 (contd)

Reference Sex Smoking categories Relative risk Comments
Country and (95% CI)
years of study
La Vecchia et al. Men and women  Cigarettes/day Univariate Multivariate Univariate analysis adjusted for
(1990) <15 1.3 (0.6-2.6) 1.1(0.5-2.5) age and sex; multivariate analysis
Italy 1524 2.0 (1.1-3.8) 1.9 (1.0-3.6) adjusted for area of residence,
1985-89 >25 2.1(1.0-4.6) 2.3(1.0-5.3) education and body-mass index

p for trend 0.02 0.02

Duration (vears)

<30 2.0 (1.1-3.6) 1.7 (0.9-3.0)

>30 2.2(1.2-3.9) 1.8(1.0-3.2)

p for trend 0.01 0.04

Age at starting

smoking (vears)

>20 1.8 (1.0-3.2) 1.7 (1.0-3.0)

<20 2.5(1.3-4.6) 2.0 (1.1-3.7)

Years since quitting

210 1.3 (0.6-3.0) 1.3 (0.6-2.7)

<10 2.6 (1.1-5.7) 2.2 (1.14.4)

Former smoker 1.7 (1.0-3.1)
Talamini ef al. Men and women  Former smoker 1.4 (0.8-2.2) Adjusted by age, sex, education,
(1990) Current cigarettes/day body-mass index and residence
Ttaly <15 1.1 (0.6-1.8) x? for trend = 0.9
1986-89 15-24 1.3 (0.8-2.1)

>25 1.2 (0.6-2.4)
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Table 2.1.3.3 (contd)

Reference Sex Smoking categories Relative risk Comments
Country and (95% CI)
years of study

McCredie & Men and women Former Current Adjusted for age, sex, body-mass
Stewart (1992) All tobacco 1.4 (1.03-2.0) 2.2 (1.6-3.0) index and method of interview
Australia Cigarettes only 1.3 (0.9-1.9) 2.2(1.5-3.1) Model 1 adjusted for duration,
1989-90 Men 1.5(1.01-2.4) 2.9 (1.8-4.8) cigarettes/day and years since
Women 1.3 (0.8-2.2) 1.6 (1.00-2.6) cessation.
Age at diagnosis Model 2 adjusted for age at start,
< 58 years 1.3(0.8-2.4) 2.3(1.4-3.8) cigarettes/day and years since
59-67 years 1.7 (0.96-3.0) 2.0(1.1-3.6) cessation
> 68 years 1.2 (0.7-2.1) 2.3 (1.1-4.6)
Ever-smoker
Duration (years) Model 1 Model 2
1-19 1
20-34 1.5(0.9-2.4)
>35 1.5 (0.8-3.0)
p for trend 0.25

Age at starting
smoking (vears

9-17 1
>18 1.1 (0.7-1.6)
Cigarettes/day
1-12 1 1
13-20 1.2 (0.7-1.8) 1.2 (0.8-1.9)
>21 1.4 (0.9-2.3) 1.5(0.9-2.4)
p for trend 0.14 0.12
Years since quitting
>25 0.5 (0.2-1.0) 0.4 (0.2-0.7)
13-24 0.9 (0.5-1.5) 0.8 (0.5-1.4)
1-12 0.9 (0.5-1.4) 0.9 (0.5-1.4)

p for trend 0.13 0.003
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Table 2.1.3.3 (contd)

Reference Sex Smoking categories Relative risk Comments

Country and (95% CI)

years of study

McCredie & Current smoker

Stewart (1992) Filter status

(contd) with 2.3(1.6-3.3)

without 2.8(1.3-6.4)

with and without 1.8 (0.95-3.6)
Inhalation

yes 2.3(1.6-3.3)

no 1.7 (0.8-4.0)
Pattern of inhalation

deep 1

moderate 0.8 (0.4-1.5)

light 0.6 (0.3-1.4)

Benhamou et al. Men and women Men Women Matched analysis

(1993) Ever-smoker 0.9 (0.6-1.5) 0.7 (0.4-1.5)

France Current smoker 0.9 (0.4-1.8) 0.8 (0.3-1.8)

1987-91 Cigarettes/day 3 cases and 12 controls excluded;
<20 0.9 (0.3-3.0) adjusted for education, Quetelet
>20 1.2 (0.4-3.7) index and duration of smoking
Duration (years) Adjusted for education, Quetelet
<30 0.7 (0.2-2.0) index and cigarettes/day
230 0.6 (0.2-1.8)

Age at starting Adjusted for education, Quetelet
smoking (vears) index, cigarettes/day and duration
>20 0.7 (0.2-2.9) of smoking

<20 0.9 (0.2-3.4)

DNIIONS 02DVd0L

6v¢



Table 2.1.3.3 (contd)

Reference Sex Smoking categories Relative risk Comments
Country and (95% CI)
years of study
Kreiger et al. Men and women Men Women Adjusted by age and body-mass
(1993) Ever-smoker 2.0 (1.4-2.8) 1.9 (1.3-2.6) index
Canada Current smoker 2.3(1.5-3.4) 2.2(1.5-3.2)
1986-87 <20 years
<20 cigs/day 1.6 (0.9-2.8) 1.5 (0.8-2.9)
220 cigs/day 1.0 (0.5-1.8) 1.8 (0.84.2)
220 years
<20 cigs/day 2.2(1.4-3.5) 1.7 (1.1-2.7)
> 20 cigs/day 2.2(1.5-3.3) 22(14-34)
Years since quitting
>20 1.3 (0.8-2.1) 1.5(0.7-3.1)
10-19 2.1(1.3-3.4) 1.9 (0.8-4.2)
5-9 1.8 (1.0-3.3) 1.6 (0.7-3.7)
1-4 2.1(1.2-3.8) 1.4 (0.6-2.9)
McLaughlin et al.  Men and women  Ever-smoker 1.3 (1.1-1.5) Adjusted for age, sex, body-mass
(1995a) Current smoker 1.4 (1.2-1.7) index and study centre
Australia, Former smoker 1.2 (1.0-1.4)
Denmark, Cigarettes/day Ever-smoker Current smoker
Germany, Sweden 1-10 1.1(0.9-1.3) 1.1 (0.9-1.5)
and USA 11-20 1.3 (1.1-1.6) 1.3 (1.1-1.6)
1989-92 >20 1.5(1.2-1.9) 2.1(1.6-2.8)
p for trend <0.001 <0.001
Pack—years
Ever-smoker
<9 1.1 (0.9-1.3)
9.1-20.1 1.1(0.9-1.4)
20.2-36.9 1.3 (1.0-1.6)
>37 1.7 (1.4-2.1) p for trend < 0.001
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Table 2.1.3.3 (contd)

Reference Sex Smoking categories Relative risk Comments
Country and (95% CI)
years of study
McLaughlin et al. Current smoker
(1995a) (contd) <16 1.1 (0.8-1.5)
16—<28 1.1 (0.8-1.5)
28-422 1.4(1.1-1.9)
>42.2 2.0 (1.6-2.7) p for trend < 0.001
Years since quitting
>25 0.85 (0.6-1.1) p for trend = 0.09
16-25 0.75 (0.6-1.0)
6-15 0.84 (0.7-1.1)
<5 0.90 (0.7-1.2)
Current 1.0 (reference)
Age at starting
smoking (years)
>24 0.67 (0.3-1.3)
21-24 0.76 (0.4-1.5)
17-20 0.77 (0.4-1.4)
13-16 0.83 (0.4-1.6)
<12 1.0 p for trend = 0.20
Schlehofer et al. Men and women  Pack—years Current smoker Former smoker Adjusted for age
(1995) Men 1.4 (0.8-2.5) 1.1 (0.6-1.9)
Germany <20 1.4 (0.7-3.0) 0.9 (0.5-1.8)
1989-91 20-<40 1.1 (0.5-2.1) 1.0 (0.4-2.2)
>40 2.2 (0.99-4.7) 2.3(0.9-6.2)
Women 0.8 (0.4-1.8) 1.0 (0.4-1.4)
<10 0.5(0.1-1.9) 0.9 (0.3-2.3)
10—<20 0.3 (0.1-1.2) 0.7 (0.1-4.7)
>20 2.2 (0.7-6.8) 3.0(0.3-30.2)
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Table 2.1.3.3 (contd)
Reference Smoking categories Relative risk Comments
Country and (95% CI)
years of study
Yuan et al. (1998)  Men and women Total Adjusted for age, sex and
USA Ever-smoker 1.4 (1.1-1.6) education
1986-94 Former smoker 1.2 (1.02-1.5) No effect of age at starting
Current smoker 1.5(1.2-1.9) smoking [data not shown]. No
Cigarettes/day modifying effect of body-mass
1-19 1.5(1.04-2.1) index, history of hypertension,
20-39 1.5 (1.1-1.9) regular use of analgesics or use of
=40 1.9 (1.3-2.9) amphetamines in stratified analysis
Lifetime exposure or in multivariate conditional
(no. of cigs) analysis
<117 000 1.2 (0.97-1.5)
117 000-283 000 1.3 (0.99-1.6)
=283 000 1.6 (1.3-2.0)
Duration (years)
<20 1.1(0.8-1.4)
20-39 1.1 (0.9-1.5)
=240 1.2(0.9-1.7)
Years since quitting
=220 1.2 (0.9-1.5)
10-19 1.3 (0.9-1.6)
1-9 1.3 (1.02-1.7)
Years since quitting Compared with current smokers;
>20 0.7 (0.5-1.0) adjusted for age, sex, education,
10-19 0.7 (0.5-1.0) body-mass index and number of
<10 0.8 (0.6-1.1) cigarettes/day

p for trend = 0.01
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Table 2.1.3.3 (contd)

Reference Smoking categories Relative risk Comments
Country and (95% CI)
years of study
Yuan et al. (1998) Men Women
(contd) Ever-smoker 1.4 (1.1-1.8) 1.2 (0.9-1.6)
Former smoker 1.3 (1.1-1.7) 1.1 (0.8-1.5)
Current smoker 1.6 (1.2-2.1) 1.5 (1.0-2.1)
Cigarettes/day
1-19 1.6 (0.96-2.6) 1.4 (0.8-2.3)
20-39 1.5 (1.1-2.0) 1.4 (0.9-2.2)
>40 1.9(1.2-3.2) 1.9 (0.9-4.2)
Lifetime exposure
(no. of cigs)
<117 000 1.3 (0.96-1.7) 1.1 (0.8-1.6)
117 000-283 000 1.3 (0.96-1.7) 1.2 (0.8-1.8)
=283 000 1.7 (1.3-2.2) 1.4 (0.9-2.2)
Years since quitting
>20 1.2 (0.9-1.6) 1.2 (0.7-2.0)
10-19 1.3 (0.9-1.8) 1.2 (0.7-2.0)
1-9 1.6 (1.2-2.3) 0.9 (0.6-1.4)

CI, confidence interval
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2.1.4  Upper aerodigestive tract

Evidence relating to cancers of the upper aerodigestive tract obtained from relevant
cohort and case—control studies on specific sites is described in Sections 2.1.4.a to 2.1.4.,
whereas studies that looked at several subsites combined are described in Section 2.1.4.g.

Most of the cohorts in which these studies were conducted have been described in the
introduction to Section 2 and Table 2.1. In addition, in 1975, Tomita et al. (1991) esta-
blished a cohort of 38 621 men, aged 20-55 years, who worked for the East Japan Railway
Company. The response rate was 98% and after exclusions and loss to follow-up, 37 645
men were included in the analysis. The health status of the subjects was followed until
1985 using records of medical examinations, mutual-aid pensions and notices of deaths.

The major confounders for the relationship between smoking and several cancers of
the upper aerodigestive tract are alcohol consumption and use of any form of smokeless
tobacco. In general, the studies examined in the Working Group had adjusted for these two
confounders when appropriate.

Some studies also adjusted for dietary intake, especially of fruits and vegetables,
although few reported stratified relative risks.

(a)  Oral cancer

Tobacco smoking was shown to be causally related to oral cancer by the previous /JARC
Monograph on tobacco smoking (IARC, 1986) and even earlier by other agencies. Since
1986, many more studies have been reported on the relationship between oral cancer and
cigarette smoking. New studies include three cohort studies (Table 2.1.4.1), 16 case—control
studies (Tables 2.1.4.2-2.1.4.5), and two case-series reports (Table 2.1.4.6).

()  Intensity and duration of smoking

Intensity of smoking was measured in almost all cohort and case—control studies
(Tables 2.1.4.1 and 2.1.4.3, respectively). In addition to the number of cigarettes or amount
of tobacco smoked daily, cumulative exposure to cigarette smoke was also measured in
terms of pack—years, tobacco—years or lifetime tobacco consumption. The link between
duration of cigarette consumption and oral cancer was examined in eight case—control
studies. Five case—control studies also considered age at starting smoking.

McLaughlin ef al. (1995) in the US Veterans’ Study divided the number of cigarettes
smoked per day into four categories and reported a positive, statistically significant trend.

Eleven case—control studies also reported a dose-dependent increase in risk with
increasing number of cigarettes smoked daily or increasing daily tobacco consumption
(Franceschi et al., 1990; Nandakumar et al., 1990; Zheng et al., 1990; Choi & Kahyo,
1991; Oreggia et al., 1991; Franceschi et al., 1992; Bundgaard et al., 1995; Zheng et al.,
1997; De Stefani et al., 1998; Franceschi et al., 1999; Hayes et al., 1999). Whenever
analysed, the trend was always statistically significant (Franceschi et al., 1990; Oreggia
et al., 1991; Franceschi et al., 1992; Bundgaard et al., 1995; Hayes et al., 1999).

—357-
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Several case—control studies have reported exposure to tobacco in other ways.
Bundgaard et al. (1995) used lifetime tobacco consumption divided into four categories
and reported a positive, significant trend after adjustment for life-time consumption of
alcohol and other risk factors. A positive trend was also found in all studies that have
analysed consumption in pack—years or tobacco—years (Zheng et al., 1990; Maier et al.,
1992a; Macfarlane et al., 1995; Hung et al., 1997; Zheng et al., 1997; De Stefani et al.,
1998).

Eight studies (Franceschi et al., 1990; Nandakumar et al., 1990; Zheng et al., 1990;
Choi & Kahyo, 1991; Oreggia et al., 1991; Franceschi et al., 1992; Zheng et al., 1997; De
Stefani ef al., 1998) classified the duration of smoking in up to four categories, and all but
one study (Nandakumar et al., 1990) reported increased relative risks and a positive trend.

Two out of five studies (Choi & Kahyo, 1991; Oreggia et al., 1991; Franceschi ef al.,
1990, 1992; Zheng et al., 1997) reported a statistically significant trend of increasing risk
with decreasing age at starting smoking (Franceschi et al., 1990, 1992).

(i)  Cessation of smoking

One cohort study (McLaughlin et al., 1995; Table 2.1.4.1) and eight case—control
studies (Zheng et al., 1990; Choi & Kahyo, 1991; Oreggia ef al., 1991; Franceschi et al.,
1992; Ko et al., 1995; Zheng et al., 1997; De Stefani et al., 1998; Schildt et al., 1998;
Table 2.1.4.3) provided point estimates for former smokers. Relative risks among former
smokers were always lower than those for current smokers and in half of these studies
almost reached unity (Zheng et al., 1990; Choi & Kahyo, 1991; Zheng et al., 1997; Schildt
et al., 1998). Seven case—control studies examined the relative risk by years since quitting
and all reported a negative trend (Table 2.1.4.4). The risk for oral cancer declines rather
rapidly following cessation of smoking, with relative risks compared with those in non-
smokers decreasing to near unity after 10 or more years (Franceschi et al., 1990, 1992;
De Stefani et al., 1998). When calculated, the trend was always statistically significant
(Franceschi ef al., 1990; Oreggia et al., 1991; Franceschi et al., 1992).

(iii))  Dype of cigarette

The effect of the type of cigarette smoked was examined in several case—control
studies. The characteristics of the cigarettes included the presence of a filter, the type of
tobacco, the tar content and whether the product was manufactured or hand-rolled
(Table 2.1.4.5). Two studies reported a statistically significantly higher relative risk for
black than for blond tobacco (Oreggia et al., 1991; De Stefani et al., 1998). Similarly, a
much higher relative risk was found for hand-rolled cigarettes than for manufactured ciga-
rettes, and plain cigarettes had a much higher relative risk than filter-tipped cigarettes (De
Stefani et al., 1998). The differences between black and blond tobacco and between hand-
rolled and manufactured cigarettes persisted after stratification by duration of smoking
(De Stefani et al., 1998). Also smoking cigarettes with a high-tar content led to higher
relative risks than smoking cigarettes with a low-tar content (Franceschi et al., 1992).
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(iv) Sex
Sex-specific effects were examined in two case—control studies (Zheng et al., 1990;

Hayes et al., 1999; Table 2.1.4.3). In both studies, the relative risks for all categories of
intensity, duration of smoking and pack—years were higher for women than for men.

(v)  Case-series reports

Case-series reports are the only data available from Jordan and Myanmar; the results
are given in Table 2.1.4.6. These data are of limited value in assessing causality, but have
been included for the sake of completeness.

(b)  Sinonasal cancer

The Life Span Study in Japan (Akiba, 1994) examined the association of tobacco use
with sinonasal cancer (see introduction to Section 2 for cohort description). A total of 26
cases of sinonasal cancer were identified among 61 505 adults during follow-up. Relative
risks, adjusted for sex, location, population group, atomic bomb exposure, year of birth
and attained age, increased to 2.9 (95% CI, 0.5-) and 4.0 (95% ClI, 1.2-) for former and
current smokers, respectively, when compared with nonsmokers [upper confidence limits
could not be obtained].

A total of nine case—control studies were examined: the study designs and results are
presented in Tables 2.1.4.7 and 2.1.4.8, respectively. When histological types were com-
bined, all studies found an increased relative risk associated with cigarette smoking, but
only one was statistically significant (Caplan et al., 2000).

Seven studies analysed the dose-response in terms of intensity of smoking (ciga-
rettes/day), duration of smoking or pack—years. A positive significant trend was found in
five studies (Brinton et al., 1984; Hayes et al., 1987; Fukuda & Shibata, 1990; Zheng
et al., 1993; Caplan et al., 2000) and was suggested in the other two (Strader et al., 1988;
Zheng et al., 1992a).

One study (Zheng et al., 1993) examined the residual risk after cessation of smoking
and found a significant decrease in risk for sinonasal cancer associated with increasing
number of years since cessation. In a previous study, the same authors had found a nega-
tive, non-significant association (Zheng et al., 1992a).

Five studies analysed squamous-cell carcinomas and adenocarcinomas separately
(Brinton et al., 1984; Hayes et al., 1987; Strader et al., 1988; Zheng et al., 1992b;
‘t Mannetje et al., 1999). In all studies, there was clearly a significantly increased relative
risk for squamous-cell carcinomas, whereas the relative risk was generally not increased
for adenocarcinomas.

The evidence of an association between tobacco smoking and sinonasal cancer is
based on the results from case—control studies, each of which may be subject to different
sources of bias. However, several arguments support the existence of a causal association.
These are: presence of a dose—response relationship in most studies; the decrease in rela-
tive risk associated with time since quitting; the consistently higher relative risks for
squamous-cell carcinoma than for adenocarcinoma; and the lack of potential confounders.
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(c)  Nasopharyngeal carcinoma

(1)  Cohort studies

The risk for nasopharyngeal carcinoma was examined in relation to tobacco use in
two cohort studies (Table 2.1.4.9). One study, conducted in a low-risk area (Chow et al.,
1993), reported a significant increase in risk among smokers and suggested positive
dose-response relationships by duration of smoking and age at starting smoking. The
other study, conducted in China, Province of Taiwan, an area in which nasopharyngeal
cancer area is endemic, reported a similarly increased risk, but it was not statistically
significant (Liaw & Chen, 1998).

(1)  Case—control studies

The study designs and the results of the case—control studies on the association of
nasopharyngeal carcinoma with cigarette smoking are given in Tables 2.1.4.10 and
2.1.4.11, respectively.

The results of nine informative case—control studies were available (Lin ef al., 1973;
Yu et al., 1990; Nam et al., 1992; West et al., 1993; Ye et al., 1995; Zhu et al., 1995;
Vaughan et al., 1996; Cao et al., 2000; Yuan et al., 2000). In all these studies, the risk for
nasopharyngeal carcinoma was higher in smokers than in nonsmokers.

In the three studies conducted in the USA, where the incidence rate for nasopharyngeal
carcinoma is low (Nam et al., 1992; Zhu et al., 1995; Vaughan et al., 1996), the relative
risks for current smokers ranged between 2 and 4. In a study conducted in Shanghai, an
area of China in which nasopharyngeal carcinoma is not endemic (Yuan et al., 2000), the
relative risk was just below 2. One study from the Philippines reported a sevenfold increase
in risk after more than 30 years of smoking (West et al., 1993). The four studies (Lin et al.,
1973; Yu et al., 1990; Ye et al., 1995; Cao et al., 2000 [small sample size]) conducted in
areas of China in which nasopharyngeal carcinoma is endemic (Taiwan, Guangzhou and
Sihui) found relative risks for ever smoking ranging between 2 and 5.

A statistically significant dose-response relationship was detected in six studies that
reported the effects of daily or cumulative exposure to tobacco smoke (Yu et al., 1990;
Nam et al., 1992; Zhu et al., 1995; Vaughan et al., 1996; Cao et al., 2000; Yuan et al.,
2000) and suggested in two others (Lin ef al., 1973; West et al., 1993). Two studies inves-
tigated the effect of quitting smoking and found that the risk of nasopharyngeal carcinoma
decreased with increasing time since quitting (Nam et al., 1992; Vaughan et al., 1996).

In the remaining studies, five from areas in which nasopharyngeal carcinoma is
endemic (Ng, 1986; Yu et al., 1986; Sriamporn et al., 1992; Zheng et al., 1994 [small
sample size]; Cheng et al., 1999) and five from areas in which it was not endemic
(Henderson et al., 1976; Lanier et al., 1980; Mabuchi ef al., 1985; Ning et al., 1990;
Armstrong et al., 2000), the relative risks for nasopharyngeal carcinoma for ever smoking
were not significantly increased (Lanier et al., 1980; Mabuchi et al., 1985; Cheng et al.,
1999; Armstrong et al., 2000) or were similar to those of nonsmokers (Henderson et al.,
1976; Ng, 1986; Yu et al., 1986; Ning et al., 1990; Sriamporn et al., 1992; Zheng et al.,
1994).
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In the two studies that distinguished between different histological types, relative
risks were higher for keratinized (squamous-cell) carcinoma than for unkeratinized carci-
noma (Zhu et al., 1995; Vaughan et al., 1996).

In the three studies in which men and women were analysed separately, the relative
risks were found to increase similarly in both sexes (Lin ef al., 1973; Nam et al., 1992;
Yuan et al., 2000).

Although the interpretation of the results is complicated by small sample sizes, the
different criteria used for the selection of controls and the problem of control groups with
smoking-related diseases, the combined evidence shows an association between tobacco
smoking and nasopharyngeal carcinoma in both endemic and non-endemic areas. Infec-
tion with Epstein—Barr virus (human herpesvirus 4), a major cause of nasopharyngeal
carcinoma worldwide (IARC, 1997), has not been controlled for in any of the available
studies. However, it is unlikely that confounding by infection with Epstein—Barr virus
would explain the observed association between tobacco smoking and risk for naso-
pharyngeal carcinoma. On the other hand, most studies have adjusted for other known and
suspected causes of nasopharyngeal carcinoma including intake of Chinese-style salted
fish, other dietary factors, alcohol drinking and family history of nasopharyngeal carci-
noma, suggesting only a limited confounding effect of these factors.

(d)  Cancer of the pharynx

Tobacco smoking was considered to be an important cause of oropharyngeal and
hypopharyngeal cancers in the previous IJARC Monograph on tobacco smoking (IARC,
1986). Since then more epidemiological studies have yielded results that lend further
support for the association. Many studies, however, combine cancers of the oral cavity
and of the pharynx (see Section 2.1.4.g). This section summarizes the evidence from three
cohort studies (Table 2.1.4.12) and 12 case—control studies (Tables 2.1.4.13 and 2.1.4.14)
that reported results specifically on oropharyngeal and hypopharyngeal cancer, or on
pharyngeal cancer in general; the latter may include data on nasopharyngeal cancer.

The risk for pharyngeal cancer was significantly increased in smokers in one cohort
study (McLaughlin et al., 1995; Table 2.1.4.12) and all but one of the case—control studies
(Rao et al., 1999; Table 2.1.4.14). The trend of increasing risk associated with increasing
daily or cumulative consumption of cigarettes was evident from all these studies, particu-
larly those from Europe (Brugere et al., 1986; Tuyns et al., 1988; Franceschi et al., 1990;
Maier et al., 1994; Franceschi et al., 1999), Uruguay (De Stefani et al., 1998) and the
USA (McLaughlin et al., 1995), and less strongly so in studies from Canada (Elwood
et al., 1984) and the Republic of Korea (Choi & Kahyo, 1991).

Two case—control studies showed that the risk increased with decreasing age at
starting smoking (Table 2.1.4.14; Franceschi et al., 1990; Choi & Kahyo, 1991), but dura-
tion and intensity of smoking were not adjusted for.

The influence of cessation of smoking is also evident in all studies where this aspect
has been investigated. Former smokers had consistently lower relative risks than did
current smokers in both cohort (McLaughlin et al., 1995) and case—control studies (Choi
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& Kahyo, 1991; De Stefani et al., 1998). In comparison with nonsmokers, the relative
risks for former smokers who had quit smoking for more than 10 years were between 2
and 4 (Franceschi ef al., 1990; De Stefani et al., 1998; La Vecchia ef al., 1999a), whereas
the relative risks for current smokers in these studies were 10-14. In one study in Brazil
(Schlecht et al., 1999), relative risks for former smokers who had stopped smoking for
more than 10 years approached 1, whereas that for current smokers was just below 6.
Consumption of black tobacco, hand-rolled cigarettes or plain cigarettes (Table
2.1.4.14) resulted in a higher risk for pharyngeal cancer than consumption of blond
tobacco, manufactured cigarettes or filter-tipped cigarettes (De Stefani et al., 1998).

(e)  Cancer of the oesophagus

Early studies on the association of tobacco smoking and oesophageal cancer usually
examined the risk for cancer of the oesophagus without further specification; sometimes
studies reported on cancer of the oesophagus and gastric cardia combined, or specifically
on squamous-cell carcinoma of the oesophagus, which was at that time the predominant
histological type of oesophageal cancer. Consequently, the results of the early investi-
gations are mainly applicable to squamous-cell carcinoma of the oesophagus. In the
previous I[ARC Monograph on tobacco smoking (IARC, 1986), oesophageal cancer was
considered to be causally related to cigarette smoking. Many more epidemiological
studies have since been conducted, and results of these studies further support this
conclusion.

(1)  Squamous-cell carcinoma and unspecified cancer of the
oesophagus

The 19 cohort and 35 case—control studies summarized in this section are described
in Tables 2.1.4.15 and 2.1.4.16-2.1.4.19, respectively. All but two cohort studies (Doll
etal., 1980; Liaw & Chen, 1998), and all case—control studies, conducted in China,
Iceland, Japan, Sweden, the United Kingdom and the USA (Table 2.1.4.17), showed that
the risk for oesophageal cancer was associated with cigarette smoking. In one study (Li
et al., 1989), the elevated risk was observed only in an area with a relatively low incidence
rate of oesophageal cancer. However, two later studies in the same area, Lin County,
China, found a twofold increase in risk for oesophageal cancer among smokers (Gao
etal., 1994; Lu et al., 2000).

In most positive cohort studies and in most case—control studies with relatively large
sample sizes, the risk for oesophageal cancer was shown to increase with increasing
duration of smoking (one cohort and 12 case—control studies) or number of cigarettes
smoked daily (11 cohort and 21 case—control studies), and to decrease with increasing age
at starting smoking (six case—control studies; Tables 2.1.4.15 and 2.1.4.17). In comparison
with pharyngeal and laryngeal cancers, relative risks for oesophageal cancer estimated by
duration and by intensity of smoking were somewhat lower (see Sections 2.1.4.d and
2.1.4.1, respectively).
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One cohort (Guo et al., 1994; Table 2.1.4.15) and 10 case—control studies (Table
2.1.4.18) investigated the effect of cessation of smoking on risk for oesophageal cancer.
Although not all studies analysed the trend, all found a decreasing risk with increasing
number of years since quitting. In some studies, the risk first started to decrease after 10
years of cessation (Brown ef al., 1988; Rolon et al., 1995; Gammon et al., 1997;
Castellsagué et al., 1999).

Consumption of black tobacco (Table 2.1.4.19) resulted in a higher risk for oeso-
phageal cancer than did consumption of blond tobacco (De Stefani et al., 1990; Rolén
et al., 1995; Castellsagué et al., 1999). Similarly, smoking untipped cigarettes generally
resulted in a higher risk for oesophageal cancer than smoking filter-tipped cigarettes
(Vaughan et al., 1995; Gammon et al., 1997; Castellsagué et al., 1999).

One study from the USA reported relative risks separately for blacks and whites
(Brown et al., 1994a). Relative risks adjusted for alcohol consumption, age and income
were very similar for former and current smokers and for the number of cigarettes smoked
per day and duration of smoking (Table 2.1.4.17).

(i)  Adenocarcinoma of the oesophagus

During recent decades incidence rates for adenocarcinoma of the oesophagus and
gastric cardia have increased steadily in the USA, whereas the incidence rate for
squamous-cell carcinoma of the oesophagus has remained relatively stable (Blot et al.,
1991). An increase in the incidence of adenocarcinoma of the distal oesophagus and
cardia has also been noted in the United Kingdom (Powell & McConkey, 1990). Since
1990, a number of studies have focused on the risk factors for adenocarcinoma of the
oesophagus.

Confounding

The study designs and results of 10 case—control studies on the association of ciga-
rette smoking and adenocarcinoma of the oesophagus are presented in Tables 2.1.4.20 and
2.1.4.21, respectively.

With the exception of two studies (Levi et al., 1990; Wu et al., 2001), all studies
adjusted for alcohol intake as a potential confounder. Most of these studies were
conducted in the USA (Kabat et al., 1993; Brown et al., 1994b; Vaughan et al., 1995;
Zhang et al., 1996; Gammon ef al., 1997) or in the Netherlands (Menke-Pluymers et al.,
1993), where chewing of betel quid with tobacco or use of other forms of smokeless
tobacco are probably not strong confounders. One study conducted in Sweden was
adjusted for snuff use (Lagergren et al., 2000).

Intensity and duration of smoking

Six studies, three that included only cases of adenocarcinoma of the oesophagus
(Menke-Pluymers et al., 1993; Gammon et al., 1997; Wu et al., 2001) and three that
included cases of adenocarcinoma of the oesophagus, gastro-oesophageal junction and
gastric cardia combined (Kabat et al., 1993; Brown et al., 1994b; Vaughan ef al., 1995),
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showed a significant positive association of adenocarcinoma of the oesophagus with ciga-
rette smoking; the relative risks were somewhat lower than those for squamous cell carci-
noma of the oesophagus. Three studies, one in China (Gao ef al., 1994), one in Sweden
(Lagergren et al., 2000) and one in the USA (Zhang et al., 1996), reported similarly
elevated relative risks, but these risks were not statistically significant; in some studies
this was probably because of the relatively small number of cases involved.

Of those studies that reported risks adjusted for alcohol consumption, a positive,
significant dose-response relationship (Table 2.1.4.21) was found with intensity of
smoking (Kabat ef al., 1993; Brown et al., 1994b; Gammon et al., 1997), duration of
smoking (Gammon et al., 1997) and/or pack—years (Vaughan et al., 1995; Zhang et al.,
1996; Gammon et al., 1997).

Cessation of smoking

Six studies provided point estimates for former smokers (Table 2.1.4.21). In five
studies, relative risks were lower in former smokers than in current smokers, although
they remained elevated (Kabat et al., 1993; Gao et al., 1994; Vaughan et al., 1995;
Gammon et al., 1997; Wu et al., 2001), and were increased in the sixth study (Lagergren
et al., 2000). The decrease in relative risk associated with years since cessation was weak,
but a significant trend was found in two out of four studies (Gammon et al., 1997; Wu
etal.,2001).

Sex

Kabat et al. (1993) examined risks for men and women separately and observed
similar patterns in both sexes, although risks among current smokers and heavy smokers
were somewhat higher for women than for men.

Overall, several well-conducted case—control studies, many from the USA, reported a
statistically significantly higher risk for adenocarcinoma of the oesophagus in smokers
than in nonsmokers. Positive dose—response relationships obtained using various
indicators of amount smoked support a causal association, which is further corroborated
by the findings of decreasing risks after smoking cessation. Several of these studies
reported relative risks adjusted for alcohol consumption and other potential confounders.
Further risk factors, such as chewing betel quid with tobacco or use of other forms of
smokeless tobacco, have not been considered, but are not likely to be strong confounders.
Studies from China and Europe also found increased risks for smokers.

(Y  Cancer of the larynx

In the previous IARC Monograph on tobacco smoking (IARC, 1986), laryngeal
cancer was one of the cancers strongly associated with cigarette smoking. Since then,
more epidemiological evidence has become available to strengthen the conclusion.
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(i)  Potential confounders

Other causes of laryngeal cancer include alcohol consumption, some occupational
exposures (e.g. sulfuric acid; IARC, 1992) and possibly some dietary habits. In investi-
gating associations between smoking and laryngeal cancer, potential confounding by
alcohol consumption is a concern. However, the risks associated with smoking are also
modified by alcohol consumption (see Section 2.3). Consequently, the risk should be exa-
mined within strata of alcohol consumption and the joint effects of smoking and alcohol
should be evaluated.

(i1)  Intensity and duration of smoking

In all the cohort studies and case—control studies analysed (Tables 2.1.4.22-2.1.4.24)
that were carried out in Asia, Europe and North and South America, the risk for laryngeal
cancer was consistently higher in smokers, and a positive significant trend was observed
with increasing duration and intensity of smoking.

In most case—control studies, the relative risks for laryngeal cancer were near to or
greater than 10 for smokers who had smoked for longer than 40 years (Falk et al., 1989;
Zheng et al., 1992¢) or had smoked more than 20 cigarettes per day (Tuyns et al., 1988;
Falk et al., 1989; Choi & Kahyo, 1991; Zatonski et al., 1991; Muscat & Wynder, 1992;
Zheng et al., 1992c; Hedberg et al., 1994; Sokic et al., 1994). Cancer of the larynx in
nonsmokers is so rare that several studies used light smokers as the reference category
(Herity et al., 1982; Olsen et al., 1985; De Stefani ef al., 1987; Zatonski et al., 1991;
Lopez-Abente et al., 1992; Maier & Tisch, 1997). Consequently, relative risks were lower
in these studies, although the increases were still statistically significant.

Two case—control studies reported odds ratios for cancer of the larynx that increased
with decreasing age of starting smoking (Franceschi et al., 1990; Zatonski et al., 1991;
Table 2.1.4.24).

(iii)  Cessation of smoking
The risk for cancer of the larynx declines rather rapidly after cessation of smoking
(Table 2.1.4.25). No detectable elevation compared with never-smokers was seen among

subjects who had quit smoking for at least 10 years (Franceschi et al., 1990; Ahrens et al.,
1991; Schlecht et al., 1999).

(iv) Dype of cigarette
Some investigators considered the role of type of tobacco (Table 2.1.4.26) and
reported a 2.5-fold higher risk in smokers of black tobacco than in smokers of blond
tobacco (Tuyns et al., 1988; Lopez-Abente ef al., 1992; De Stefani et al., 1987). Smoking
untipped cigarettes also led to a higher risk than smoking filter-tipped cigarettes (Wynder
& Stellman, 1979; Tuyns et al., 1988; Falk et al., 1989).

(v)  Subsites

Five studies investigated the risk for glottic and supraglottic cancer separately (Olsen
et al., 1985; Tuyns et al., 1988; Lopez-Abente et al., 1992; Maier et al., 1992b; Muscat
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& Wynder, 1992). The cancer risk increased with increasing amount smoked per day and
with cumulative exposure for both subsites (Table 2.1.4.24). In addition, the observed
relative risks were up to 10-fold higher for supraglottic cancer than for glottic cancer
(Maier et al., 1992b).

(vi) Sex
Few studies investigated sex-specific effects. One cohort study (Raitiola & Pukander,
1997) reported similar risks for both men and women (Table 2.1.4.22), whereas in two
case—control studies (Zheng et al., 1992c; Tavani et al., 1994), the relative risks for
women were up to 10-fold higher than for the corresponding categories in men, perhaps
because of the small number of cases involved (Table 2.1.4.24).

(g) Cancer of the upper aerodigestive tract

Cancers of the upper aerodigestive tract traditionally comprise cancers of the oral
cavity, pharynx, larynx and oesophagus. In epidemiological studies, especially in cohort
studies in which there are few cases at some sites, investigators often combine several
cancer sites and term these ‘cancer of the upper aerodigestive tract’. This section sum-
marizes the data from 16 cohort studies (Table 2.1.4.27), 26 case—control studies (Tables
2.1.4.28-2.1.4.31) and one case-series report (Table 2.1.4.32).

(1)  Intensity and duration of smoking

The results from the cohort studies are presented in Table 2.1.4.27. In all but two
cohort studies, both from Japan (Kono et al., 1987, Akiba, 1994), the risk for cancer of
the upper aerodigestive tract was strongly associated with cigarette smoking. Relative
risks increased with increasing daily cigarette consumption (Hammond & Horn, 1958;
Doll et al., 1980; Akiba & Hirayama, 1990; Kuller et al., 1991; Doll et al., 1994; Chyou
etal., 1995; Engeland et al., 1996; Murata et al., 1996; Yuan et al., 1996; Kjaerheim ef al.,
1998; Liaw & Chen, 1998), duration of smoking (Chyou et al., 1995) or pack—years (Liaw
& Chen, 1998).

Details of the case—control studies are presented in Table 2.1.4.28 and their results in
Table 2.1.4.29. Intensity of smoking was measured in most of these studies. In addition
to, or instead of, the number of cigarettes or grams of tobacco smoked per day, exposure
to tobacco smoke was also measured in terms of pack—years, lifetime consumption or
cumulative tar. The link between duration of smoking and cancer of the upper
aerodigestive tract was examined in 10 case—control studies (Blot et al., 1988; Merletti
et al., 1989; Barra et al., 1991; De Stefani et al., 1992; Franceschi et al., 1992; Day et al.,
1993; Mashberg et al., 1993; Kabat et al., 1994; Lewin et al., 1998; Bosetti et al., 2000).
Six case—control studies also considered age at starting smoking (Blot et al., 1988;
Merletti et al., 1989; Barra et al., 1991; Franceschi et al., 1992; Day et al., 1993; Lewin
et al., 1998).

All but one study (Rao et al., 1999) reported an increase in risk for cancer of the upper
aerodigestive tract associated with cigarette smoking. A clear dose-response relationship
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was seen with increasing daily tobacco consumption and duration of smoking as well as
with decreasing age at starting smoking in most of the studies examined.

(i)  Cessation of smoking

Eight cohort studies (Doll ef al., 1980; Tomita et al., 1991; Akiba, 1994; Doll et al.,
1994; Chyou et al., 1995; Engeland et al., 1996; Nordlund et al., 1997; Kjaerheim et al.,
1998) provided point estimates for former smokers (Table 2.1.4.27). The relative risks for
former smokers were always lower than those for current smokers.

Nine case—control studies examined the relative risk by years since quitting and
generally reported a negative trend, which was statistically significant whenever analysed
(Table 2.1.4.30).

(iii)  Dype of cigarette

The type of cigarette was examined in several case—control studies: characteristics
studied included the use of a filter, the type of tobacco, the tar content and whether the
product was manufactured or hand-rolled (Table 2.1.4.31). Consumption of black
tobacco, untipped cigarettes, hand-rolled cigarettes, or cigarettes with a high-tar yield led
to a higher risk than consumption of blond tobacco (Merletti et al., 1989), filter-tipped
cigarettes (Merletti ef al., 1989; Mashberg et al., 1993; Kabat et al., 1994), manufactured
cigarettes (De Stefani et al., 1992) or low-tar cigarettes (Franceschi et al., 1992), respec-
tively, except in one multivariate analysis (Merletti ef al., 1989).

(iv) Sex

Sex-specific effects were analysed in two cohort studies (Hammond & Seidman,
1980; Akiba & Hirayama, 1990; Table 2.1.4.27) and four case—control studies (Table
2.1.4.29). Both cohort studies reported a higher relative risk for male smokers than for
female smokers. One case—control study (Merletti et al., 1989) also reported higher rela-
tive risks for men than for women (Table 2.1.4.31), and the trends were generally in the
same direction for both men and women in all categories. An exception to the pattern was
that for women the relative risk for smoking filter-tipped cigarettes was higher than that
for smoking untipped cigarettes.

Three case—control studies (Blot ef al., 1988; Kabat ef al., 1994; Muscat et al., 1996)
found that the relative risks were higher for women than for men in all categories of inten-
sity of smoking (number of cigarettes per day), cumulative exposure (cumulative tar con-
sumption, pack—years, duration of smoking) and age at starting smoking, as well as for
former smokers. However, the trends were always in the same direction and of the same
order of magnitude.

Overall, the strength of association was generally similar, especially when taking into
account the fact that women generally under-report levels of smoking and that most
studies included many fewer women than men.
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(v)  Ethnicity
Relative risks were reported separately for blacks and whites in a large case—control
study from the USA (Day et al., 1993; Table 2.1.4.29). Relative risks adjusted for alcohol
consumption, sex and other relevant variables were very similar for the number of
cigarettes smoked per day, years of cigarette smoking, age at starting smoking and number
of years since stopping smoking.

(vi)  Case-series report

One case-series report from Saudi Arabia, from where no other information was
available, is presented in Table 2.1.4.32. The data are of limited value in assessing causa-
lity, but have been included for the sake of completeness.

(vil) Second primary tumours

The occurrence of second primary tumours was investigated in three studies (Day
et al., 1994; Barbone et al., 1996; Cianfriglia et al., 1999) and their results are presented
in Table 2.1.4.33. All these studies showed an increased risk of second upper aerodigestive
tract cancer after a previous cancer in the same organs.

The similarity in the association observed between tobacco smoking and cancers of
various upper aerodigestive organs is consistent with the concept of field cancerization,
i.e. the concomitant occurrence of carcinogenic alterations in different areas of the
mucosa of the upper aerodigestive tract.



Table 2.1.4.1. Cohort studies on tobacco smoking and cancer of the oral cavity

Reference Subjects Cancer site Smoking Number Relative  95% CI Comments
Country and ICD code categories of cases risk
years of study
Weir & Dunn  Californian Study Oral cavity 19 Nonsmokers include
(1970) 68 153 men ICD: Ever smoker 2.8 cigar and/or pipe
1954-62 141 tongue Cigarettes/day only smokers.

143 gum 1-14 3.7

144 floor of mouth 15-25 1.2

>25 5.5

McLaughlin US Veterans’ Study Oral cavity 189 Adjusted for attained
et al. (1995) 248 046 men ICD-7: Former smoker 1.5 0.9-2.4 age and calendar-
USA 140 lip Ever-smoker 2.6 1.8-3.9 year time-period at
1954-80 141 tongue Current smoker 34 2.3-5.0 death

142 salivary glands Cigarettes/day

143 gum 1-9 0.6 0.2-2.1

144 floor of mouth 10-20 2.5 1.64.0

31-39 5.4 3.5-84
=40 8.6 4.7-15.7  p for trend < 0.01

Nordlund Swedish Census Oral cavity 46 Adjusted for age and
et al. (1997) Study ICD-7: Current smoker 1.6 0.7-3.5 place of residence
Sweden 26 032 women 140 lip
196489 141 tongue

142 salivary glands

143 gum

144 floor of mouth

CI, confidence interval
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Table 2.1.4.2. Case—control studies on tobacco smoking and oral cancer: main characteristics of study

design

Reference
Country and years
of study

Number of cases and controls

Criteria for eligibility and comments

Franceschi et al. (1990)
Italy
1986-89

Nandakumar et al.
(1990)

India

1982-84

Zheng et al. (1990)
China
1988-89

Choi & Kahyo (1991)
Republic of Korea
198689

Oreggia et al. (1991)
Uruguay
1987-89

Men: 157 cases and 1272
controls

Men: 115 cases and 115
controls; women: 233 cases and
233 controls

Men: 248 cases and 248
controls; women: 156 cases and
156 controls

Men: 113 casess and 339
controls; women: 44 cases and
132 controls

Men: 57 cases and 353 controls

Hospital-based study

Cases of cancer of the oral cavity, histologically confirmed, aged

<75 years; 98% response rate

Controls were inpatients with acute conditions unrelated to tobacco or
alcohol consumption, without malignant tumours, chosen on the basis of
area of residence and age (& 5-year categories); 97% response rate

Hospital-based study

93% cases histologically confirmed

Controls: patients attending the same hospital during the same period, with
no diagnosis of cancer, individually matched on sex, age and residence

Hospital-based study in seven hospitals from the Beijing area

Cases histologically confirmed, mainly squamous-cell carcinoma
Controls randomly selected from non-cancer patients diagnosed within 1
year of interview, individually matched on age and sex

Based on several studies within the Korea Cancer Centre Hospital

Some cases histologically confirmed

Controls selected from patients excluding individuals with cancers at other
sites or tobacco- and alcohol-related diseases, matched 3:1 on age, sex and
admission date

Hospital-based study in the university hospital at Montevideo

Cases histologically confirmed as squamous-cell carcinoma

Controls selected from patients with conditions unrelated to tobacco or
alcohol consumption
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Table 2.1.4.2 (contd)

Reference
Country and years
of study

Number of cases and controls

Criteria for eligibility and comments

Franceschi et al. (1992)
Italy
1986-90

Maier et al. (1992a)
Germany
1987-88

Bundgaard et al. (1995)
Denmark
1986-90

Ko et al. (1995)
China, Province of
Taiwan

1992-93

Macfarlane et al. (1995)
China, 1988-89

Italy, 1975-83

USA, 1982-84

Men: 102 cases and 726
controls

Men: 200 cases and 800
controls

Men: 97 cases and 250
controls; women: 64 cases and
150 controls

Men: 104 cases and 194
controls; women: 3 cases and 6
controls

Men: 549 cases and 834
controls; women, 286 cases and
466 controls

Hospital-based study in the Pordenone province and the greater Milan area
(Lombardy region)

Cases histologically confirmed

Non-cancer controls admitted to the same hospitals for acute illnesses
unrelated to tobacco or alcohol consumption

Hospital-based study in two university clinics in Giessen and Heidelberg
Cases histologically confirmed as squamous-cell carcinoma of the oral
cavity, oropharynx, hypopharynx or larynx

Non-cancer controls, matched 4:1 on age and residential area

Population-based study

Cases histologically confirmed as primary squamous-cell carcinoma and
verrucous carcinoma

Controls drawn from the Danish Central Population Register, matched on
sex and age

Hospital-based study in a dentistry department

Cases histologically confirmed

Controls: non-carcinoma patients treated in the hospital’s ophthalmology
and physical check-up departments, matched on sex and age

Meta-analysis of three studies in Beijing, Turin and New York
Cases histologically confirmed
Population and hospital controls
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Table 2.1.4.2 (contd)

Reference Number of cases and controls Criteria for eligibility and comments

Country and years

of study

Hung et al. (1997) Men: 41 cases and 123 controls  Population-based study

China, Province of Cases histologically confirmed

Taiwan Controls randomly selected from household registration offices in Taipei,
1996 matched 3:1 on age and ethnicity

Zheng et al. (1997) Men: 65 cases and 65 controls;  Hospital-based study in seven hospitals from the Beijing area

China women: 46 cases and 46 Cases histologically confirmed

1988-89 controls Controls randomly selected from non-cancer patients attending the same

De Stefani et al. (1998) Men: 206 cases and 437

Uruguay controls

1992-96

Schildt et al. (1998) Men: 237 cases and 237
Sweden controls; women: 117 cases and
198089 117 controls

hospital for conditions unrelated to smoking or alcohol consumption,
matched on age and sex

Hospital-based study

Cases histologically confirmed as squamous-cell carcinoma of the oral
cavity

Controls with diseases unrelated to smoking or alcohol consumption,
without non-neoplastic lesions of the oral cavity and pharynx, selected
from the same hospital, frequency-matched by age (10-year periods),
residence and urban/rural status

Population-based study

Histologically confirmed cases of squamous-cell oral cancer reported to
Cancer Registry

Living controls drawn from the National Population Registry, deceased
controls from the National Registry for Causes of Death; all controls
matched on age, sex, residence and year of death (for deceased controls)

CLE
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Table 2.1.4.2 (contd)

Reference Number of cases and controls
Country and years
of study

Criteria for eligibility and comments

Franceschi ef al. (1999)  Men: 274 cases and 1254

Italy and Switzerland controls

1992-97

Hayes et al. (1999) Men: 298 cases and 417
Puerto Rico controls; women: 69 cases and
1992-95 104 controls

Multicentre hospital-based study

Cases histologically confirmed

Controls admitted for acute non-neoplastic conditions unrelated to alcohol
abuse or tobacco smoking, frequency-matched by age and area of residence

Population-based study

Cases histologically confirmed, reported to the Central Cancer Registry
Controls younger than 65 years selected from residents of the
neighbourhood; controls aged 65 years and over selected from the rosters
of the Health Care Financing Administration

HIONWS 0DDVdOlL

€LE



Table 2.1.4.3. Case—control studies on tobacco smoking and oral cancer: intensity, duration and age at starting smoking

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Franceschi Oral cavity: 147 967 Current smoker 11.1 3.4-34.8 Adjusted for age, area of
et al. (1990) ICD-9: Cigarettes/day residence, education,
Italy 140 lip 26 313 <14 53 1.5-17.6 occupation and alcohol intake
198689 141 tongue 79 396 1524 143 4.4-46.7
143 gum 42 258 >25 14.3 4.2-48.0 p for trend < 0.01
144 floor of mouth Duration (years)
145 other parts of 34 414 1-29 59 1.8-18.7
mouth 49 255 30-39 14.3 4.3-47.7
69 300 >40 18.0 5.4-60.4 p for trend < 0.01
Age at starting (years)
23 224 225 9.2 2.7-31.7
74 498 1724 10.0 3.1-32.5
54 247 <17 13.6 4.1-44.9 p for trend < 0.01
Nandakumar  Oral cavity: Cigarette smoker 35 1.5-8.2
et al. (1990) lip, anterior tongue, Cigarettes/day
India alveolus and mouth 17 23 1-10 1.2 0.6-2.7
1982-84 37 24 1120 2.5 1.2-54
32 25 >20 2.1 1.0-4.4
Duration (years)
10 6 1-5 2.6 0.8-8.6
9 14 6-15 0.9 0.3-2.7
18 18 16-25 1.5 0.6-3.5
49 34 >25 22 1.1-43
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Zheng et al. Oral cavity: Men Men Adjusted for age, alcohol
(1990) ICD-9: 22 36 Former smoker 1.1 0.6-2.1 consumption and education
China 141 tongue 190 143 Ever-smoker 2.1 1.3-33
1988-89 143 gum 168 107 Current smoker 2.4 1.5-4.0
144 floor of mouth Cigarettes/day
145 other parts of 64 30 <10 1.2 0.6-2.4
mouth 61 49 10-19 2.0 1.2-3.6
61 46 20 2.2 1.14.1
44 18 >20 3.7 1.8-7.9
Duration (years)
44 48 <26 1.4 0.8-2.5
42 36 26-32 1.9 1.0-3.7
49 31 33-41 2.3 1.14.6
55 28 >41 4.5 2.1-9.6
Pack—years
35 49 <15 1.2 0.7-2.3
44 35 1524 2.0 1.1-3.6
49 28 25-34 32 1.6-6.7
62 31 >34 3.7 1.8-74
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Zheng et al. Women  Women
(1990) 52 16 Ever-smoker 2.8 1.5-54
(contd) Current smoker
Cigarettes/day
17 7 <10 2.1 0.8-5.7
22 7 10-19 2.9 1.1-7.4
13 2 >19 59 1.1-31.7
Duration (years)
10 4 <25 2.0 0.6-0.09 [sic]
19 4 25-34 4.7 1.5-15.3
23 8 >34 2.3 0.9-6.2
Pack—years
15 7 <13 2.9 0.7-4.7
17 6 13-23 3.8 1.1-13.4
20 3 >23 9.0 1.5-27.3
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Table 2.1.4.3 (contd)
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Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Choi & Oral cavity 7 48 Former smoker 0.9 0.4-2.2 Analysis for men only; adjusted
Kahyo (1991) ICD-9: 91 201 Current smoker 2.5 1.34.5 for alcohol use
Republic of 140 lip Cigarettes/day Cases in women (44) included
Korea 141 tongue 69 196 1-20 1.9 1.02-3.3 42 nonsmokers and 2 current
1986-89 143 gum 27 50 21-40 3.1 1.5-6.5 smokers. Female controls (131)
144 floor of mouth 2 3 =41 6.1 1.01-37.0 included 112 nonsmokers, 18
145 other parts of Duration (years) current smokers and 1 former
mouth 16 53 1-19 1.9 0.8-4.3 smoker.
45 128 20-39 2.0 1.01-4.0
37 68 >40 3.0 1.6-5.8
Age at starting (years)
12 44 >25 1.8 0.7-4.2
75 170 18-24 24 1.3-44
11 35 <17 1.9 0.84.7
Oreggia et al.  Tongue 11 92 Former smoker 11.8 1.4-100.4 Adjusted for age, county, total
(1991) 45 154 Current smoker 294 3.7-234.2 alcohol consumption, variables
Uruguay Cigarettes/day analysed and type of tobacco
1987-89 8 201 <10 1.0 -
9 61 1120 1.9 0.6-54
13 42 21-30 3.6 1.3-10.2
27 49 >31 52 2.0-13.3 p for trend < 0.001
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Oreggia et al. Duration (years)
(1991) 6 144 <29 1.0 -
(contd) 10 67 30-39 1.5 0.5-5.0
23 83 40-49 3.1 1.1-9.1
18 59 >50 3.6 1.0-12.5 p for trend < 0.01
Age at starting (years)
25 71 <14 1.0 -
23 97 15-19 1.1 0.5-2.3
8 78 =20 0.5 0.2-1.3 p for trend = 0.25
Franceschi Tongue 15 260 Former smoker 2.1 0.6-7.7 Adjusted for age, area of
et al (1992) ICD-9: 141 83 306 Current smoker 10.5 3.2-34.1 residence, occupation and
Italy Cigarettes/day alcohol habits
1986-90 15 206 <14 29 0.8-10.2
52 229 15-24 9.0 2.7-29.8
29 125 >25 9.8 2.8-33.6 p for trend < 0.01
Duration (years)
24 229 <29 3.7 1.1-12.8
29 157 30-39 7.7 2.3-26.2
43 174 >40 124 3.6-43.3 p for trend < 0.01
Age at starting (years)
45 280 >20 6.3 1.9-20.9
54 282 <19 7.6 2.3-25.0 p for trend < 0.01
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Maier et al. Oral cavity 47 188 Pack—years Adjusted for alcohol
(1992a) <5 1.0 - consumption
Germany 5-50 17.1 3.4-85.3 Study included cigar and pipe
198788 >50 77.5 11.0-545.6 smokers (1 pack = 20 cigarettes
or 4 cigars or 5 pipes).
p for trend = 0.0001
Bundgaard Intra-oral sites: 58 128 Daily tobacco Adjusted for alcohol
et al. (1995) buccal mucosa, 52 41 consumption (g) consumption
Denmark upper alveolus and 1-20 2.1 1.3-3.5 1g tobacco equals one cigarette
198690 gingiva, lower =21 5.8 3.1-10.9 p for trend < 0.001
alveolus and Lifetime tobacco
gingiva, hard palate, consumption (kg)
tongue, retromolar 30 116 1-135 1.7 0.9-3.2
area, floor of mouth 32 76 136-235 2.5 1.3-5.0
73 68 2236 6.3 3.1-12.9 p for trend < 0.001
Lifetime tobacco Adjusted for lifetime
consumption (kg) consumption of alcohol, marital
1-135 1.7 0.9-34 status, residence and no. of
136-235 22 1.1-45 teeth
>236 6.1 2.8-13.0 p for trend < 0.001
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Ko et al. Oral cavity 11 30 Former smoker 3.6 0.9-14.6 Adjusted for betel quid
(1995) ICD: 85 98 Current smoker 4.6 1.5-14.0 chewing, alcohol consumption,
China, 140 lip education and occupation
Province 141 tongue
of Taiwan 143 gum
1992-93 144 floor of mouth
145 other parts of
mouth
Macfarlane Oral cavity Men Adjusted for age, study centre,
et al. (1995) 1CD-9: 1-33 pack—years education, alcohol
China, Italy, 141 tongue Tongue 1.6 0.9-2.8 consumption, alcohol-study
USA 143 gum Gum 1.5 0.8-2.7 centre interaction. No cases of
1975-89 144 floor of mouth Floor of mouth - - floor-of-mouth cancer were
145 other parts of Other/unspec. mouth 1.6 0.8-2.9 found among male
mouth > 33 pack—years nonsmokers.
Tongue 29 1.5-5.6
Gum 1.7 0.8-3.8
Floor of mouth - -
Other/unspec. mouth 3.1 1.5-6.3
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Macfarlane Women
et al. (1995) 1-33 pack—years
(contd) Tongue 2.5 1.1-5.3
Gum 0.5 0.1-2.3
Floor of mouth 8.4 1.6-44.7
Other/unspec. mouth 3.6 1.6-8.2
> 33 pack—years
Tongue 4.9 2.1-11.4
Gum 3.8 1.0-14.0
Floor of mouth 14.2 2.4-843
Other/unspec. mouth 7.5 3.2-18.1
Pack—years Analysis restricted to abstainers
88 men 1-33 1.1 0.6-2.2 from alcohol
>33 1.3 0.6-3.1
153 1-18 2.6 1.2-5.6
women > 18 4.6 1.9-10.9
Hung et al. Oral cavity 37 81 Ever-smoker 5.0 1.7-15.1 Adjusted for age and ethnicity;
(1997) ICD-9: Pack—years 30 cases and 15 controls
China, 140 lip 14 41 <225 4.0 1.2-13.5 chewed betel quid, all of whom
Province 141 tongue 23 40 >22.5 5.9 1.9-18.5 smoked cigarettes.
of Taiwan 143 gum p for trend = 0.027
1996 144 floor of mouth

145 other parts of

mouth
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Zheng et al. Tongue 3 10 Former smoker 0.5 0.1-2.2 Adjusted for alcohol
(1997) 63 43 Ever-smoker 2.2 1.1-4.6 consumption and education
China 60 33 Current smoker 2.7 1.3-5.2
1988-89 Cigarette equivalents/day
30 22 <15 1.9 0942
33 21 >15 2.9 1.2-7.2
Duration (years)
25 18 <30 2.1 0.94.9
38 25 =230 24 1.0-5.9
Pack—years
23 23 <20 1.3 0.6-3.0
40 30 >20 5.1 1.8-14.5
Age at starting (years)
29 18 >21 2.6 1.1-6.0
24 25 <21 1.9 0.94.5
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative ~ 95% CI Comments
Country and ICD code cases controls risk
years of study
De Stefani Oral cavity: 36 105 Former smoker 2.2 1.2-39 Adjusted for age, residence,
et al. (1998) mucosal surface of 182 287 Ever-moker 42 2.6-6.8 urban/rural status, birthplace,
Uruguay the lip, tongue, 146 172 Current smoker 5.7 3.4-95 education and total alcohol
1992-96 other parts of mouth Cigarettes/day consumption
27 91 1-14 1.9 1.0-3.5
76 106 1524 5.1 2.9-8.7
79 80 225 6.1 3.5-10.8
Duration (years)
51 99 1-39 35 1.8-6.5
68 98 40-49 43 2.5-7.5
63 80 250 4.5 2.5-7.9
Pack—years
34 100 1-28 22 1.2-4.1
52 61 29-47 55 3.1-9.9
47 70 48-76 44 2.7-7.9
49 46 >77 5.7 3.1-10.6
Schildt et al. Oral cavity 80 95 Former smoker 1.0 0.6-1.6 Adjusted for alcohol
(1998) ICD-9: 202 183 Ever-moker 1.3 0.9-1.9 consumption, oral snuff and
Sweden 140 lip 122 88 Current smoker 1.8 1.1-2.7 chewing tobacco
1980-89 141 tongue Lifetime consumption Never snuff-users only
143 gum (kg)
144 floor of mouth 48 52 <124.8 1.2 0.7-1.9
145 other parts of 79 58 >124.8 1.2 1.1-2.9
mouth
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Table 2.1.4.3 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
Country and ICD code cases controls risk
years of study
Franceschi Oral cavity (lip and Current smoker Adjusted for alcohol
et al. (1999) salivary glands Cigarettes/day consumption
Italy and excluded) 27 1-14 33 1.5-7.2
Switzerland 98 15-24 7.7 3.8-154
1992-97 72 =225 10.7 5.0-22.8
Hayes et al. Oral cavity Men Men Adjusted for age and alcohol
(1999) ICD-9: 259 270 Ever-smoker 39 2.1-7.1 use
Puerto Rico 141 tongue Cigarettes/day
1992-95 143 gum 9 61 1-9 0.9 0.4-2.4
144 floor of mouth 30 53 10-19 2.8 1.3-6.0
145 other parts of 118 89 20-39 6.0 3.1-11.4
mouth 101 65 =40 4.9 2.5-9.7 p for trend < 0.0001
Women  Women
36 30 Ever-smoker 4.9 2.0-11.6
Cigarettes/day
5 9 1-9 22 0.6-8.4
6 7 10-19 43 1.1-16.1
19 12 20-39 6.4 2.1-19.6
6 2 240 282 3.7-216.0 p for trend = 0.0001

CI, confidence interval; unspec., unspecified
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Table 2.1.4.4. Case—control studies on tobacco smoking and oral cancer: smoking cessation

Reference Cancer subsite No. of No. of Years since Relative ~ 95% CI Comments
Country and ICD code cases controls quitting risk
years of study
Franceschi Oral cavity 147 967 Current smoker 11.1 3.4-34.8 Adjusted for age, area of residence,
et al. (1990) ICD-9: 20 203 <10 . 1.6-20.8 education, occupation and alcohol
Italy 140 lip 5 197 >10 1.1 0.3-5.1 intake
198689 141 tongue p for trend < 0.01

143 gum

144 floor of mouth

145 other parts of mouth
Choi & Kahyo  Oral cavity 91 201 Current smoker 1.0 - Analysis for men only; adjusted for
(1991) ICD-9: 2 4 1-4 0.7 0.1-3.9 alcohol use
Republic of 140 lip 3 15 5-9 0.6 0.2-2.2
Korea 141 tongue 2 29 =10 0.2 0.1-0.7
1986-89 143 gum

144 floor of mouth

145 other parts of mouth
Oreggia et al. Tongue 45 154 Current smoker 1.0 - Adjusted for age, county, total alcohol
(1991) 5 28 1-4 0.4 0.1-1.2 intake, intensity and duration of
Uruguay 2 23 5-9 0.3 0.1-1.4 smoking, age at starting smoking and
1987-89 4 41 >10 0.2 0.0-0.6 type of tobacco

p for trend < 0.001
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Table 2.1.4.4 (contd)

Reference Cancer subsite No. of No. of Years since Relative ~ 95% CI Comments
Country and ICD code cases controls quitting risk
years of study
Franceschi Tongue 83 306 Current smoker 10.5 3.2-34.1 Adjusted for age, area of residence,
et al. (1992) ICD-9: 141 12 122 <10 3.8 1.0-14.5 occupation and alcohol habits
Italy 3 138 =10 0.7 0.1-3.8 p for trend < 0.01
1986-90
Macfarlane Oral cavity Current smoker 1.0 - Adjusted for age, sex, study centre,
et al. (1995) ICD-9: <1 1.2 0.7-1.8 education, alcohol consumption,
China, Italy, 141 tongue 1-9 0.7 0.5-1.1 previous tobacco use and interaction
USA 143 gum =9 0.5 0.3-0.7 terms for study centre/education and
1975-89 144 floor of mouth study centre—alcohol use
145 other parts of mouth
De Stefani Oral cavity: 146 172 Current smoker 5.8 3.5-9.6 Adjusted for age, residence,
et al. (1998) mucosal surface of the lip, 20 40 1-4 32 1.6-6.5 urban/rural status, birthplace,
Uruguay tongue, other parts 12 28 5-9 2.7 1.2-6.1 education and total alcohol
1992-96 of mouth 4 37 >10 0.7 0.2-2.1 consumption
Hayes et al. Oral cavity Men Men Adjusted for age and alcohol use
(1999) ICD-9: 259 270 Current smoker 39 2.1-7.1
Puerto Rico 141 tongue 183 103 <2 7.5 3.9-14.4
1992-95 143 gum 37 38 2-9 4.1 1.8-8.9
144 floor of mouth 20 56 10-19 2.0 0.9-4.5
145 other parts of mouth 18 73 >20 1.2 0.5-2.7
Women Women
36 30 Current smoker 4.9 2.0-11.6
23 10 <2 14.1 4.2-472
8 5 2-9 8.7 2.2-352
2 4 10-19 2.1 0.3-13.9
2 10 >20 0.8 0.1-4.2

CI, confidence interval
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Table 2.1.4.5. Case—control studies on tobacco smoking and oral cancer: type of tobacco and/or cigarette

Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
(country and ICD code cases controls risk
years of study)
Oreggia et al. Tongue Type of tobacco Adjusted for age, county, total
(1991) 10 106 Blond 1.0 - alcohol consumption, smoking
Uruguay 6 23 Mixed 1.8 0.5-6.8 intensity and duration, age at
1987-89 40 117 Black 4.0 1.7-9.6 starting smoking
p for trend < 0.25
Franceschi Tongue Tar yield Adjusted for age, area of
et al. (1992) ICD-9: 141 49 364 Low tar (<22 mg) 5.8 1.8-19.1  residence, occupation and
Italy 45 185 High tar (= 22 mg) 9.8 2.9-33.1 alcohol habits
198690 p for trend < 0.01
De Stefani e al.  Oral cavity, Type of tobacco Adjusted for age, residence,
(1998) mucosal surface 91 222 Mainly blond 2.4 1.5-4.1 urban/rural status, birthplace,
Uruguay of the lip, tongue, 91 55 Mainly black 9.4 5.4-16.3  education and total alcohol
1992-96 other parts of consumption
mouth Duration by tobacco type
32 85 Blond 1-39 years 2.3 1.2-4.5
59 137 Blond 2> 40 years 2.5 1.4-4.3
19 13 Black 1-39 years 8.3 3.5-19.7
72 42 Black > 40 years 9.7 54-17.3
Hand-rolling
45 107 Lifelong manufactured 2.9 1.6-5.2
31 69 Mixed 2.6 1.4-49
106 101 Lifelong hand-rolled 6.1 3.6-10.2
Duration by hand-rolling
17 49 Manufactured 1-39 years 2.6 1.2-5.6
28 58 Manufactured > 40 years 3.2 1.7-6.1
34 49 Rolled 1-39 years 4.2 2.1-8.2
103 121 Rolled > 40 years 4.8 2.9-8.1

HIONWS 0DDVdOlL

L8E



Table 2.1.4.5 (contd)
Reference Cancer subsite No. of No. of Smoking categories Relative  95% CI Comments
(country and ICD code cases controls risk
years of study)
De Stefani et al. Filter use
(1998) (contd) 6 25 Lifelong filter 1.7 0.64.8
48 129 Mixed 23 1.3-4.1
128 123 Lifelong plain 6.0 3.6-10.0
Smoking pattern
28 96 Blond + manufactured 1.9 0.9-3.5
63 126 Blond + hand-rolled 2.8 1.6-4.8
17 11 Black + manufactured 10.3 4.2-25.1
74 44 Black + hand-rolled 9.2 5.1-16.3
Hayes et al. Oral cavity Men Men Adjusted for age and alcohol
(1999) ICD-9: 259 270 Cigarettes 39 2.1-7.1 use
Puerto Rico 141 tongue 11 7 Other tobacco only 7.6 2.1-27.7
1992-95 143 gum Women  Women
144 floor of 36 30 Cigarettes + other tobacco 49 2.0-11.6
mouth 6 3 Other tobacco only 7.1 1.4-34.6
145 other parts of
mouth

CI, confidence interval
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Table 2.1.4.6. Case-series on smoking and oral cancer

Reference® Cancer subsite %  No. of Age Histological types Exposures Comments
Country and cases
years of study
Sein et al. (1992)  Alveolar ridge 61  35men 15-85 years 85.7% squamous- Smoking habit % Incident cases
Myanmar Buccal mucosa 15 35 women cell carcinoma Nonsmoker 329 only
1985-88 Occasional 1.4
Regular 65.7
Ma'aita (2000) Tongue 23 89 men 35-90 years;  96% squamous-cell  Smoking habit %
Jordan Buccal mucosa 29 women mean age, carcinoma Nonsmoker 24
1989-98 and sulcus 5 62.5 years Cigarette smoker 55
Gingiva 6 Pipe/cigar 21
Lower alveolar
ridge 19
Upper alveolar
ridge 9
Floor of mouth 34
Palate 4

*Studies from regions where no other analytical epidemiological data are available
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Table 2.1.4.7. Case—control studies on tobacco smoking and sinonasal cancer:
main characteristics of study design

Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility

Brinton et al.
(1984)

USA
1970-80

Ng (1986)
Hong Kong
SAR
1974-81

Hayes et al.
(1987)

The
Netherlands
1978-81

Strader et al.
(1988)

USA
1979-83

Fukuda &
Shibata (1990)
Japan
1982-86

Men: 93 cases and
183 controls;
women, 67 cases
and 1076 controls

Men: 157 cases
and 158 controls;
women: 68 cases
and 68 controls

Men: 92 cases and
195 controls

Men: 33 cases and
327 controls;
women: 20 cases
and 225 controls

Men: 125 cases
and 250 controls;
women: 44 cases
and 88 controls

Hospital-based study in four hospitals in two states

Cases diagnosed as cancer of the nasal cavity (61), maxillary
sinus (71) or other sinuses (28), histologically confirmed as
squamous-cell carcinomas (54%), adenocarcinomas (15%) or
others (31%), aged > 18 years; response rate, 83%

Controls (178 hospital controls for living cases and 112 death
certificate controls for deceased cases), matched on hospital,
admission year, age, sex, race and residence; response rate,
78%; cancers and other conditions of upper aerodigestive
tract were excluded.

Hospital-based study at the Institute of Radiology and
Oncology

Cases of cancers of the nasal fossa (82), maxillary sinus
(110) and other sinuses (33), aged = 18 years

Controls with all other malignancies except nasopharyngeal
cancer, randomly selected and individually matched on
admission year, age (+ 5 years), sex, race and resident status

Population-based study

Cases of cancers of the nasal cavity and sinuses, including
28 deceased cases, histologically confirmed as squamous-cell
carcinomas (54%) or adenocarcinomas (26%), aged 35-79
years; response rate, 79%

Controls included a random sample of residents in the
country and of persons deceased during 1980; response rate,
75%

Population-based study in Washington

Cases identified by the population-based cancer registry,
histologically confirmed as squamous-cell carcinomas
(51%), adenocarcinomas (11%) or other types (38%), aged
20-74 years; response rate, 72%

Controls selected by random-digit dialling and matched by
age and sex; 83% of eligible controls participated

Population-based study in Hokkaido

Incident cases of squamous-cell carcinoma of the maxillary
sinus, aged 40—79 years; response rate, 96.6%

Controls matched by sex, age and area of residence; response
rate, 93.4%
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Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility

Zheng et al.
(1992b)
China
1988-90

Zheng et al.
(1993)
USA

1986

‘t Mannetje
et al. (1999)
France,
Germany,
Italy,
Netherlands
and Sweden
1979-90

Caplan et al.
(2000)

USA
1984-88

Men: 39 cases and
269 controls;
women: 21 cases
and 145 controls

White men: 147
cases and
449 controls

Men: 451 cases
and 1464 controls;
women: 104 cases
and 241 controls

Men: 70 cases and
1910 controls

Population-based study conducted in Shanghai

Cases of cancers of the nasal cavity, paranasal sinuses and
middle ear, including 40% of squamous-cell carcinomas,
aged 20-75 years; response rate, 95.2%

Controls frequency matched on sex and age; response rate,
89.6%

Data from the 1986 US National Mortality Followback
Survey

Deaths from cancer of the maxillary sinus (76), nasal cavity
(11), other sinuses (56) and auditory tube and middle ear (4),
aged > 45 years; response rate, 88%

Controls aged > 45 years who died from causes unrelated to
smoking or alcohol consumption

Pooled analysis of eight studies conducted in five European
countries

Cases of sinonasal cancer, histologically confirmed as
squamous-cell carcinomas (43%), adenocarcinomas (29%),
other types (26%) and of unknown histology (1%)

Population-based study (Selected Cancers Study)

Cases identified from the registries, histologically confirmed
as carcinomas (74%) or non-carcinomas (26%), aged 35-60
years; response rate, 78% of all cases

Controls selected by random-digit dialling, frequency-
matched to another case group by geographical area and age
(5-year groups)




Table 2.1.4.8. Case—control studies on tobacco smoking and cancer of the nasal cavity and sinuses

Reference Cancer subsite Exposure categories Relative  95% CI Comments
Country and ICD code risk
years of study
Brinton et al. Nasal cavity, Squamous-cell carcinomas (n = 86) Adjusted for sex
(1984) sinuses Current smoker 1.8
USA ICD-8: 160.0; Duration (years)
1970-80 160.2-5; <30 1.7
160.8-9 30-39 1.9
40-49 1.9
250 3.0
Adenocarcinomas (n = 24)
Current smoker 0.6
Duration (years)
<30 1.5
30-39 0.4
40-49 0.8
250 1.4
Ng (1986) Nasal cavity, Current smoker 1.4 0.9-2.3 Referent group included large proportions of
Hong Kong SAR  sinuses smoking-associated malignancies; inconsistent
1974-81 ICD-8: 160.0, trend with duration or intensity of smoking;
160.2-5; 160.8— relative risk was not reduced after adjusting for
160.9 confounders.
Hayes et al. (1987) Nasal cavity, Squamous-cell carcinomas (n = 48) Adjusted for age; small sample size
The Netherlands ~ accessory Ever-smoker 3.0 0.9-20.8
1978-81 sinuses Current smoker 3.1 1.2-99
ICD-9: 160.0; Cigarettes/day
160.2-160.5 1-9 1.7
10-19 2.6
20-34 1.8
235 5.1 p for trend < 0.005
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Table 2.1.4.8 (contd)

Reference Cancer subsite Exposure categories Relative  95% CI Comments
Country and ICD code risk
years of study
Hayes et al. (1987) Adenocarcinomas (n = 23)
(contd) Ever-smoker 3.0 0.5-65.5
Current smoker 14 0.5-5.5
Cigarettes/day
1-9 1.8
10-19 1.3
20-34 1.5
>35 0.8 p for trend > 0.005
Strader et al. Nasal cavity, > 40 pack—years vs < 1 pack—year Referent group may not be appropriate.
(1988) sinuses All types (n = 53) 1.7 0.8-3.9 Increased relative risk with increasing levels of
USA ICD-O (1976): Squamous-cell (n =27) 6.6 1.7-29.6  smoking
1979-83 160.0-160.9
Fukuda & Shibata Maxillary Cigarettes/day Analysis for men only; study included only
(1990) sinuses <10 2.7 squamous-cell carcinomas.
Japan ICD-9: 160.2 10-19 25
1982-86 20-39 2.9
> 39 4.6
Pack—years
<25 2.1
25-50 2.9
> 50 4.1
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Table 2.1.4.8 (contd)
Reference Cancer subsite Exposure categories Relative ~ 95% CI Comments
Country and ICD code risk
years of study
Zheng et al. Nasal cavity, All types (n = 60) Adjusted for age (< 63 vs > 63 years)
(1992b) paranasal Ever-smoker 0.7 04-1.2
China sinuses, middle Cigarettes/day
1988-90 ear <20 0.7 0.4-1.2
ICD-9: 160 220 0.7 0.3-1.9
Duration (years)
<30 0.6 0.3-1.3
230 0.7 0.4-1.5
Squamous-cell carcinomas (n = 24)
Ever-smoker 1.7 0.7-3.8
Cigarettes/day
<20 1.7 0.7-4.1
220 1.5 0.4-5.6
Duration (years)
<30 1.5 0.54.1
230 1.8 0.7-4.9
Zheng et al. Nasal cavity, Ever-smoker 1.2 0.7-1.9
(1993) paranasal Cigarettes/day
USA sinuses, middle < 15 or occasional 0.6 0.3-1.2
1986 ear 15-34 1.1 0.7-1.9
ICD-9: 160 >34 2.0 1.1-3.6 p for trend = 0.01
Duration (years)
<25 0.8 04-14
2640 1.2 0.7-2.2
> 40 1.9 1.1-3.5 p for trend = 0.01
Years since quitting
Current smoker 1.0 -
<5 1.3 0.7-2.2
5-9 1.2 0.5-2.8
>10 0.4 0.2-0.7 p for trend < 0.01
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Table 2.1.4.8 (contd)

Reference Cancer subsite Exposure categories Relative  95% CI Comments
Country and years ICD code risk
of study
‘t Mannetje et al.  Nasal cavity and  All Adjusted for age (10-year categories), sex,
(1999) sinuses Former smoker 1.3 1.0-1.8 study centre and smoking status
France, Germany, Current smoker 1.2 0.9-1.6
Italy, Netherlands Women
and Sweden Former smoker 1.5 0.6-3.4
1979-90 Current smoker 0.8 0.3-1.8
Men
Former smoker 1.4 1.03-2.0
Current smoker 1.3 0.97-1.9
Squamous-cell carcinomas
(n=241)
Former smoker 1.2 0.8-1.8
Current smoker 1.7 1.2-2.6
Adenocarcinomas (n = 160)
Former smoker 1.3 0.8-2.2
Current smoker 0.7 0.4-1.2
Caplan et al. Nasal cavity Ever-smoker 24 1.1-52 Adjusted for age, registry area, living or
(2000) Cigarettes/day working on a farm, several other occupations,
USA 1-19 1.5 0.6-3.9 and household income
1984-88 20-39 2.1 1.0-4.7
>40 3.1 1.3-7.4
Pack—years
<15 1.3 0.5-3.3
15-29.9 1.6 0.7-3.9
30449 2.4 1.0-5.7
>45 33 1.3-7.4
Duration (years)
<15 1.4 0.5-3.6
15-24.9 1.9 0.8-4.5
25-34.9 3.1 1.3-7.1
>35 3.1 1.2-8.2

CI, confidence interval
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Table 2.1.4.9. Cohort studies on tobacco smoking and nasopharyngeal cancer

Reference Subjects Smoking categories Number Relative 95% CI Comments
Country and of cases risk
years of study
Chow et al. US Veterans’ Study 48 Adjusted for age
(1993) 248 046 men Former smoker 1.5 0.4-5.1 and calendar year
USA Current smoker 3.9 1.5-10.3
1954-80 Duration (years)
<30 1.5 0.2-10.6
30-39 1.8 0.3-10.3
=40 1.8 0.3-10.2
Age at starting (years)
>24 1.4 0.2-9.2
20-24 1.7 0.3-9.8
15-19 1.8 0.3-9.7
<15 2.5 0.3-18.0
Liaw & Chen Taiwanese Study 16 Adjusted for age
(1998) 11 096 men, Current smoker 39 0.9-17.0
China, 3301 women Cigarettes/day
Province of <10 3.6 0.8-16.3
Taiwan 11-20 33 0.8-14.0
1982-94 >20 3.1 0.3-31.5
Duration (years)
<20 4.4 0.8-23.5
21-30 2.6 0.5-14.4
>30 3.5 0.8-15.1
Pack—years
<20 32 0.7-14.5
20-40 39 0.9-16.7
> 40 2.8 0.4-18.9
Age at starting (years)
>24 33 0.8-14.1
21-24 4.8 1.0-23.5
<20 2.8 0.5-14.8

CI, confidence interval
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Table 2.1.4.10. Case—control studies on tobacco smoking and nasopharyngeal cancer:
main characteristics of study design

Reference Number of cases Criteria for eligibility and comments
Country and years and controls
of study

Lin et al. (1973) Men and women:  Population-based study in eight cities and counties
China, Province 343 cases and 1017 Cases reported by all the medical facilities in the study areas;

of Taiwan controls 93% histologically confirmed; response rate, 79.4%
1969-71 Controls from neighbourhood individually matched by age

(£ 5 years) and sex; response rate, 85%
Henderson et al. Men: 105 cases and Population-based study in California
(1976) 179 controls; Cases: 88 identified by the Los Angeles Cancer Surveillance
USA women: 51 cases  Program in 1971-74, 27 by the California Tumor Registry in
1960-74 and 88 controls 1960-70, and 41 incident cases in 1972—74; mean age, 51.4 years

Controls were in- and outpatients, individually matched on sex,
age, race, area and socioeconomic class; mean age, 52.4 years

Lanier et al. (1980) Men and women:  Population-based study among natives in Alaska
USA 13 cases and 13 Cases identified from pathology files and tumour registries of the
1966-76 controls Alaska Native Medical Center, aged 32—80 years
Controls were apparently healthy, individually matched (1:1) by
sex, age (2.5 years), race and area of residence

Mabuchi et al. Men and women: ~ Hospital-based study in five metropolitan areas
(1985) 39 cases and 39 Cases histologically confirmed; response rate, 64%
USA controls Controls randomly selected from admissions, matched on age
4 years (£ 3 years), sex, race, marital status, hospital and admission
period
Ng (1986) Men: 159 cases and Hospital-based study at the Institute of Radiology and Oncology,
Hong Kong SAR 158 controls; among Chinese
1974-81 women: 65 cases  Cases aged > 18 years; mean age, 57 years
and 68 controls Controls with all other malignancies except cancer of the nasal

cavity and sinuses, selected in random order from patient’s
register, matched on admission year, age (£ 5 years), sex, race and
resident status; mean age, 57 years

Yu et al. (1986) Men: 160 cases and Population-based study in 4 hospitals, among Chinese

Hong Kong SAR 160 controls; Incident cases histologically confirmed, aged < 35 years; response
1981 women: 90 cases rate, 94%
and 90 controls Controls were friends, individually matched by age and sex
Ning et al. (1990) Men: 68 cases and  Population-based study in Tianjin city
China 204 controls; Cases identified from the population-based cancer registry
1981 women: 32 cases  histologically confirmed, aged < 64 years; response rate, 61.3%
and 96 controls Controls individually matched (3:1) on age, sex and race (Han);

97% first chosen controls participated

Yu et al. (1990) Men: 209 cases and Population-based study in Guangzhou city
China 209 controls; Incident cases identified at the Tumor Hospital, histologically
1983-85 women: 97 cases  confirmed, aged < 50 years; response rate, 93%

and 97 controls Controls individually matched by age (+ 5 years) and sex



398

IARC MONOGRAPHS VOLUME 83

Table 2.1.4.10 (contd)

Reference
Country and years
of study

Number of cases
and controls

Criteria for eligibility and comments

Nam et al. (1992)
USA
1986

Sriamporn et al.
(1992)
Thailand
1987-90

West et al. (1993)
Philippines

Zheng et al. (1994)
China
1986

Ye et al. (1995)
China

Zhu et al. (1995,
1997)

USA

1984-88

Vaughan et al.
(1996)

USA

1987-93

Men: 141 cases and
282 controls;
women: 63 cases
and 126 controls

Men: 80 cases and

80 controls: women:

40 cases and 40
controls

Men: 76 cases;
women: 28 cases;
205 controls

Men: 64 cases and
128 controls;
women: 24 cases
and 48 controls

Men: 114 cases and
114 controls;
women: 21 cases
and 21 controls

Men: 113 cases and
1910 controls

Men and women:
231 cases and 244
controls

Population-based mortality study among white Americans

Cases taken from a random sample of all deaths in 1986, aged

> 25 years; response rate, 89%

Controls had died from diseases unrelated to smoking or alcohol
drinking, aged < 65 years, randomly selected from the sex and age
strata, individually matched (2:1)

Hospital-based study in north-eastern Thailand

Cases diagnosed and attending radiation therapy at the hospital
Controls admitted for other diseases excluding any cancers and
respiratory diseases, matched by sex and age (5 years)

Hospital- and population-based study

Incident cases recruited from Philippine General Hospital,
histologically confirmed, < 10% ethnically Chinese, aged 11-83
years; response rate, 100%

Controls: 104 hospital controls matched for sex, age and ward
type; response rate, 100%; 101 community controls matched for
sex, age and neighbourhood; response rate, 77%

Population-based study in Wuzhou and Zangwu

Incident cases, histologically confirmed; mean age, 41.6 years;
response rate, 98%

Controls from neighbourhood, individually matched (2:1) on sex,
age (£ 4 years) and place of residence

Hospital-based study in teaching hospital

Incident cases, histologically confirmed, 82% poorly
differentiated

Controls from the surgical and orthopaedic departments with non-
cancer, non-respiratory diseases, individually matched on sex,
age, admission date and residence or ethnicity

Population-based study in eight cancer registries (Selected
Cancers Study)

Cases histologically confirmed including 73% of squamous-cell
carcinomas, aged 15-39 years in 1968; response rate, 86.3%
Controls selected by random digit dialling, frequency-matched to
another case group; 83.1% of eligible controls

Population-based study

Cases identified by five population-based cancer registries,
histologically confirmed as differentiated squamous-cell
carcinomas (60%) or undifferentiated and nonkeratinizing
carcinomas (28%); aged 18-74 years; response rate, 82%
Controls selected by random-digit dialling and frequency-
matched on sex and age (£ 5 years); response rate, 70%
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Reference
Country and years
of study

Number of cases
and controls

Criteria for eligibility and comments

Cheng et al. (1999)
China, Province

of Taiwan
1991-94

Armstrong et al.
(2000)
Malaysia
1987-92

Cao et al. (2000)
China
1998-99

Yuan et al. (2000)
China
1987-91

Men: 114 cases and
104 controls;
women: 260 cases
and 223 controls

Men: 195 cases and
195 controls;
women: 87 cases
and 87 controls

Men and women:
57 cases and 327
controls

Men: 668 cases and
699 controls;
women: 267 cases
and 333 controls

Population-based study in Taipei

Incident cases identified in two hospitals, histologically
confirmed, aged < 75 years; 99% response rate

Controls with no history of nasopharyngeal cancer, randomly
selected using the National Household Registration System,
individually matched on sex, age (+ 5 years) and area of
residence; response rate, 88%

Population-based study among Malaysian Chinese

Cases (119 prevalent and 163 incident) diagnosed at four study
centres, histologically confirmed, aged 19-74 years; response
rate, 53%

Controls with no history of cancer of the head, neck or respiratory
system, randomly selected and pair-matched by age (£ 3 years)
and sex; response rate, 90%

Population-based study in Sihui city
Incident cases identified in a highly endemic area
Controls were family members of the spouse of case; no matching

Population-based study

Incident cases identified by the Shanghai cancer registry, aged
1574 years; response rate, 84%

Controls randomly selected from general population and
frequency matched by sex and age (5 year groups); response rate,
96.4%




Table 2.1.4.11. Case—control studies on tobacco smoking and nasopharyngeal cancer

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Lin et al. (1973) Men Adjusted for age and area of residence
China, Province Former smoker 0.8
of Taiwan Cigarettes/day
1969-71 <10 0.6
10-19 1.1
20-29 32
>30 3.5
Women
Former smoker 6.6
Cigarettes/day
<10 1.1
10-19 5.0
2029 7.5
Henderson et al. 1.0 p=0.50 Two-sided p value
(1976)
USA
1960-74
Lanier et al. (1980) Discrepant Very small sample size; no detailed results in the text
USA pairs:

1966-76

Mabuchi et al. (1985)
USA
4 years

Case/control Yes/No 3
Case/control No/Yes 1

Ever-smoker 1.9 0.6-5.6 Matched-pair analysis
Cigarettes/day Smokers for > 1 year
1-20 1.4 0.4-4.5
21-39 2.8 0.7-12.0

=40 2.8 0.6-13.0
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Table 2.1.4.11 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Ng (1986) Ever-smoker 0.9 0.6-1.4 Adjusted for sex
Hong Kong SAR The control group included a large proportion of
1974-81 smoking-related cancers.
Yu et al. (1986) Similar cigarette Matched-pair analysis
Hong Kong SAR smoking habits between
1981 cases and controls
Ning et al. (1990) Similar use of cigarettes p=0.88 Matched-pair analysis
China between cases and
1981 controls
Yu et al. (1990) Ever-smoker 1.3 Adjusted for intake of salted fish, mouldy bean curd,
China Cigarettes/day preserved plum and tomato intake at age 10 years
1983-85 1-9 1.3
10-19 1.0
20-29 1.7 p<0.05
>30 43 p<0.05
Pack—years
-14 1.2
15-29 1.6
>30 2.9 p<0.05
Nam et al. (1992) Men Adjusted for sex and alcohol intake
USA Pack—years
1986 <30 0.9 0.5-1.7
31-59 1.8 1.0-3.5
> 60 3.1 1.6-6.1 p for trend < 0.001
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Table 2.1.4.11 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Nam et al. (1992) Years since quitting
(contd) Current smoker 1.0 -
<5 1.2 0.7-2.2
=25 0.6 0.3-1.1
Women
Pack—years
<30 1.3 0.6-2.8
31-59 35 1.3-9.2
=60 4.9 1.2-20.9 p for trend < 0.001
Years since quitting
Current smoker 1.0 -
<5 1.3 0.5-34
=25 0.3 0.1-1.3
Sriamporn et al. Manufactured cigarette 0.8 0.3-2.1 Adjusted for education, area of residence, intake of
(1992) Hand-made cigarette 0.9 0.3-2.5 alcohol and salted fish
Thailand
1987-90
West et al. (1993) All controls Adjusted for education, occupational exposure,
Philippines Duration (years) intake of fresh fish and processed meats, use of anti-
1-20 0.5 0.2-1.5 mosquito coils and herbal medicines
21-30 0.9 0.3-3.0 Hospital controls included patients with smoking-
>31 2.3 0.7-7.3 related diseases.
Community controls
Duration (years)
1-20 0.8 0.144
21-30 2.9 0.5-18.2
231 7.2 1.5-34.4

(4014
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Table 2.1.4.11 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Zheng et al. (1994) No significant association between cigarette smoking
China and nasopharyngeal cancer
1986
Ye et al. (1995) Cigarettes/month Adjusted for exposure to fumes during cooking, intake
China >5vs<5 1.9 1.1-34 of various vegetables and salted fish, family history of
Duration (years) cancer and passive smoking during childhood and
>10vs <10 1.8 1.01-3.2 adulthood
Smoking index 1 Smoking index 1: duration (years) X intensity
>25vs<25 2.1 1.3-3.5 (cigarettes/month)/age at starting smoking
Smoking index 2 Smoking index 2: duration (years)/age at starting
>0.5vs<0.5 1.9 1.1-33 smoking
Zhu et al. (1995, 1997)  Former smoker 2.3 1.3-4.0 Adjusted for year of birth, cancer registry, existence of
USA Current smoker 1.4 0.8-2.6 home phone, education, ethnic background, growing
1984-88 Cigarettes/day up in urban/suburban environment, medical history,
1-19 1.3 0.7-2.6 exposure to asbestos or woodwork, and alcohol
20-39 1.8 1.0-33 consumption. The association was stronger for
=40 3.8 2.0-7.3 squamous-cell carcinoma.
Duration (years)
<14 1.7 0.9-32
1524 1.5 0.8-2.8
25-34 3.0 1.6-5.6
=235 2.3 1.0-5.1
Pack—years
<15 1.3 0.7-2.5
15-29.9 1.8 0.9-34
30-44.9 2.5 1.3-5.0
>45 3.9 2.0-7.8

HIONWS 0DDVdOlL

1304



Table 2.1.4.11 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Zhu et al. (1995, 1997)  Age at starting smoking Further adjusted for pack—years
(contd) (years)
>22 1.0 -
18-21 0.4 0.2-0.9
<17 0.8 0.4-1.5
Vaughan et al. (1996) Former smoker 1.3 0.7-2.2 Adjusted for age, sex, registry, education and alcohol
USA Current smoker 2.6 1.4-4.6 use. The association was much stronger for
1987-93 Pack—years differentiated squamous-cell carcinoma.
1-34 1.9 0.9-4.0
35-59 3.0 1.3-6.8
> 60 43 1.5-13.4 p for trend < 0.001
Years since quitting The association was much stronger for differentiated
Current smoker 1.0 - squamous-cell carcinoma.
<5 0.1 0.0-0.6
5-14 0.2 0.1-0.7
>15 0.2 0.0-0.8 p for trend = 0.003
Cheng et al. (1999) Former smoker 1.1 0.6-2.1 Adjusted for age, sex, race, education, family history
China, Province Current smoker 1.4 0.9-2.1 of nasopharyngeal carcinoma and alcohol use
of Taiwan Cigarettes/day
1991-94 <20 1.4 0.9-2.1
>20 1.4 0.9-2.2 p for trend = 0.2
Duration (years)
<25 1.1 0.7-1.8
>25 1.7 1.1-2.9 p for trend = 0.03
Pack—years
<20 1.3 0.8-2.0
>20 1.5 0.9-2.4 p for trend = 0.1

14014
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Table 2.1.4.11 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Cheng et al. (1999) Age at starting smoking
(contd) (years)
220 1.4 0.9-22
<20 1.3 0.8-2.0 p for trend = 0.1
Armstrong et al. Ever-smoker 1.8 0.8-4.2 Adjusted for parental smoking and dietary index.
(2000) (> 6 months) Response rate for cases was too low; control group
Malaysia might be biased.
1987-92
Cao et al. (2000) Current smoker 5.6 3.3-9.6 No mention of adjustment for age and sex; adjusted
China Cigarettes/day for family history of nasopharyngeal carcinoma and
1998-99 <10 1.0 - separate kitchen
>10 6.4 3.8-10.5
Yuan et al. (2000) Men Adjusted for age, education, intake of preserved
China Former smoker 1.2 0.8-1.8 foods and oranges/tangerines, exposure to smoke
1987-91 Ever-smoker 1.3 1.01-1.6 from heated rapeseed oil and burning coal during
Current smoker 1.3 1.01-1.7 cooking, occupational exposure to chemical fumes,
Cigarettes/day history of chronic ear and nose condition and family
<10 1.1 0.8-1.7 history of nasopharyngeal carcinoma
10-19 1.2 0.8-1.6
20-29 1.4 1.1-2.0
=30 1.8 1.1-32
Pack—years
<20 1.2 0.9-1.6
20-39 1.3 0.96-1.8
240 1.6 1.03-2.6
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Table 2.1.4.11 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Yuan et al. (2000) Women
(contd) Former smoker 1.2 0.4-3.5
Ever-smoker 1.3 0.7-2.5
Current smoker 1.4 0.6-2.8
Cigarettes/day
<10 1.4 0.5-3.8
10-19 2.3 0.5-11.7
20-29 0.5 0.1-3.0
=230 2.9 0.2-47.8
Pack—years
<20 1.3 0.7-2.7
20-39 0.9 0.2-4.2
>40 22 0.1-38.2

CI, confidence interval
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€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.4.12. Cohort studies on tobacco smoking and pharyngeal cancer

Reference Subjects Organ subsite Smoking Number Relative 95% CI Comments
Country and ICD code categories of cases  risk
years of study
Weir & Dunn  Californian Study Pharynx 13 Nonsmokers include
(1970) 68 153 men ICD: 145-148 Ever-smoker 0.8 cigar and/or pipe only
USA Cigarettes/day smokers.
1954-62 1-14 -

15-25 1.2

>25 0.5
McLaughlin US Veterans’ Study Pharynx 143 Adjusted for attained
et al. (1995) 248 046 men (ICD-1957) Former smoker 2.6 1.1-6.2 age and calendar-year
USA Ever-smoker 9.5 4.6-19.4 time-period at death
1954-80 Current smoker 14.1 6.9-28.9

Cigarettes/day

1-9 52 1.8-15.0

10-20 12.6 6.0-26.6

31-39 [sic] 18.1 8.5-38.7

>40 37.3 15.9-87.5 p for trend < 0.01
Nordlund Swedish Census Study ~ Pharynx 17 Adjusted for age and
etal. (1997) 26 032 women ICD-7: 145-148  Current smoker 29 0.9-9.7 place of residence
Sweden
1963-89

CI, confidence interval
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Table 2.1.4.13. Case—control studies on tobacco smoking and pharyngeal cancer: main
characteristics of study design

Reference Number of Criteria for eligibility and comments

Country and years cases and

of study controls

Jussawalla & Men and Retrospective study at the Cancer Registry in Mumbai

Deshpande (1971) women: 223 Cases of the oropharynx (185) and hypopharynx (38), histologically
India cases and 1647  confirmed

1968 controls Controls selected among residents from the registered voters’ list,

Elwood et al.
(1984)
Canada
1977-80

Brugere et al.
(1986)
France
1975-82

Tuyns et al. (1988)
France, Italy, Spain
and Switzerland
1973-80

Franceschi et al.
(1990)

Italy

198689

Choi & Kahyo
(1991)

Republic of Korea
1986-89

Maier et al. (1994)
Germany
1990-91

Men: 68 cases
and 68
controls;
women: 19
cases and 19
controls

Men: 1000
cases

Men: 281
cases and 3057
controls

Men: 134
cases and 1272
controls

Men: 133
cases and 399
controls;
women: 19
cases and 57
controls

Men: 105
cases and 420
controls

matched for age, sex and religion

Hospital-based study at a cancer referral centre in Vancouver
Incident cases of pharyngeal cancer; 95% of identified cases
participated.

Controls were patients with cancers unrelated to smoking, alcohol
use or occupational exposure, individually matched on date of
diagnosis, sex and age (% 2 years).

Population-based study in Paris

Cases of oropharyngeal (634) and hypopharyngeal (366) cancer
admitted to the head and neck department of the Institut Curie; non-
squamous carcinomas and secondary cancers excluded

Controls were a random subsample from a large national survey
stratified by age.

Population-based study in six study areas

Cases of cancer of the hypopharynx, histologically confirmed;
oropharynx excluded; response rate > 80%

Controls drawn from the general population within a sample
stratified by age and sex; response rate, 56-75%

Hospital-based study

Cases of pharyngeal cancer, including the junction between
hypopharynx and larynx, histologically confirmed, aged < 75 years;
response rate, 98%

Controls were inpatients with acute conditions unrelated to tobacco
or alcohol consumption, without malignant tumours, chosen on the
basis of area of residence and age (+ 5-year categories); response
rate, 97%

Hospital-based study at the Cancer Center Hospital in Seoul

Cases of pharyngeal cancer, confirmed histologically or
cytologically

Controls excluded patients with other cancers or tobacco- and
alcohol-related diseases, individually matched (3:1) on year of birth
(£ 5 years) and admission date (= 3 months).

Hospital-based study at the Department of Otorhinolaryngology,
Head and Neck Surgery of the University of Heidelberg

Cases of squamous-cell carcinoma of the oropharynx (40),
hypopharynx (44) or both (21), histologically confirmed
Controls were outpatients without known cancer, individually
matched (4:1) for age and residential area.



Table 2.1.4.13 (contd)
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Reference Number of Criteria for eligibility and comments

Country and years cases and

of study controls

De Stefani et al. Men: 219 Hospital-based study in four hospitals of Montevideo

(1998) cases and 427 Cases of squamous-cell carcinoma of the oropharynx (111),

Uruguay controls hypopharynx (97) or unspecified (11), aged 25-84 years; response

1992-96 rate, 93.8%
Controls without diseases related to tobacco and alcohol use or non-
neoplastic lesions of the oral cavity and pharynx, aged 2584 years;
frequency-matched on age, area of residence and urban/rural status;
response rate, 91.0%

Franceschi et al. Men: 364 Hospital-based study in major hospitals in three areas

(1999) cases and 1254  Cases of oro- or hypopharyngeal cancer, histologically confirmed,

Italy & Switzerland  controls aged 32-74 years

1992-97 Controls were patients with acute non-cancerous illnesses unrelated
to tobacco smoking or alcohol abuse, frequency-matched by age
and area of residence.

La Vecchia et al. Men and Hospital-based study in a network of hospitals in the study areas

(1999a) women: 642 Incident cases of pharyngeal cancer, aged < 75 years, histologically

Italy & Switzerland  cases; men: confirmed

1984-97

Rao et al. (1999)
India
1980-84

Schlecht et al.
(1999)

Brazil
198689

3068 controls;
women: 1111
controls

Men: 593
cases and 635
controls

Men and
women: 217
cases and 1578
controls

Controls with acute, non-neoplastic conditions unrelated to alcohol
or tobacco consumption

Hospital-based study in Mumbai

Cases of cancer of the hypopharynx

Controls with infectious diseases and benign tumours, free from
cancer, admitted during the same period as controls; no matching

Hospital-based study in three metropolitan areas

Incident cases of pharyngeal cancer, histologically confirmed
Controls without diagnosis of cancer or mental disorder,
individually matched for sex, age and trimester of admission




Table 2.1.4.14. Case—control studies on tobacco smoking and pharyngeal cancer

Reference Cancer subsite ~ Smoking categories Relative 95% CI Comments
Country and years ICD code risk
of study
Jussawalla & Oro- and Current smoker
Deshpande (1971) hypopharynx Oropharynx 23 p <0.001
India Hypopharynx 0.4 p>0.05
1968
Elwood et al. (1984)  Oro- and Cigarettes/day Adjusted for alcohol, socio-economic
Canada hypopharynx 1-9 0.5 group, marital status, dental care and
1977-80 ICD-O: 146, 10-19 1.2 history of tuberculosis
148, 149 20-29 1.3

>30 1.5 p for trend > 0.05
Brugere ef al. (1986)  Oro- and Oropharynx Adjusted for alcohol use
France hypopharynx Tobacco/day (g) Light smokers were included in reference
1975-82 ICD-8: 146, 0-9 1.0 - group.

148 10-19 4.0 24-6.5
20-29 7.6 4.8-12.1
230 15.2 9.3-24.9
Hypopharynx
Tobacco/day (g)

0-9 1.0 -

10-19 7.1 3.1-15.8

20-29 12.6 5.8-27.4

=30 35.1 16.2-75.9
Tuyns et al. (1988) Hypopharynx Cigarettes/day Adjusted for age, place, age/place
France, Italy, Spain 1CD-9: 148.0, 1-7 5.5 2.0-15.1 interaction and alcohol use
and Switzerland 148.1, 148.3, 8-15 13.7 5.4-34.5
1973-80 149.8 16-25 18.0 7.2-44.8

=26 20.0 7.9-51.0

ory
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Table 2.1.4.14 (contd)

Reference Cancer subsite ~ Smoking categories Relative 95% CI Comments
Country and years ICD code risk
of study
Franceschi et al. Pharynx, Current smoker 12.9 3.1-52.9 Adjusted for age, area of residence, years
(1990) junction Cigarettes/day of education, occupation and alcohol use
Italy between <14 8.0 1.9-34.5
1986-89 hypopharynx 1524 14.2 3.4-59.3
and larynx =25 17.6 4.1-74.7 p for trend < 0.01
ICD-9: 146, Duration (years)
148, 161.1 1-29 6.4 1.5-27.4
30-39 15.5 3.6-66.7
>40 255 6.0-109.9  p for trend < 0.01
Age at starting smoking
(years)
>25 7.9 1.7-36.1
17-24 12.8 3.1-53.2
<17 16.0 3.8-67.5 p for trend < 0.01
Years since quitting
<10 11.3 2.649.4
>10 3.7 0.8-18.0 p for trend < 0.01
Choi & Kahyo Pharynx Men Adjusted for alcohol use
(1991) ICD-0: 146— Former smoker 0.9 0.3-2.1
Republic of Korea 149 Current smoker 1.6 0.9-3.1
1986-89 Cigarettes/day
1-20 13 0.7-2.5
21-40 24 1.1-4.9
>41 2.9 1.0-9.3
Duration (years)
1-19 1.2 0.5-2.7
20-39 1.2 0.8-2.8
>40 24 1.2-4.8
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Table 2.1.4.14 (contd)

Reference Cancer subsite ~ Smoking categories Relative  95% CI Comments
Country and years ICD code risk
of study
Choi & Kahyo Age at starting smoking
(1991) (years)
(contd) =225 1.03 0524
18-24 1.7 0.9-3.1
<17 2.6 1.2-5.9
Years since quitting
Current smoker 1.0 -
1-4 0.1 0.0-0.7
5-9 1.1 0.4-2.9
>10 0.5 0.1-1.6
Women
Current smoker 0.98 0.2-4.1
Cigarettes/day
1-20 1.2 0.3-5.0
21-40 0.7 0.1-7.9
Duration (years)
1-19 0.9 0.2-5.3
20-39 0.9 0.1-6.1
Age at starting smoking
(years)
=25 0.98 0.24.1
Maier et al. (1994) Oro- and Tobacco—years Adjusted for alcohol use
Germany hypopharynx <5 1.0 Daily consumption of 20 cigarettes or
1990-91 5—=<20 4.5 1.2-17.3 4 cigars or 5 pipes for 1 year
20-<40 6.1 1.9-18.7
40-60 9.5 2.5-354 p for trend = 0.0001

(454
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Table 2.1.4.14 (contd)

Reference Cancer subsite  Smoking categories Relative  95% CI Comments
Country and years ICD code risk
of study
De Stefani et al. Oro- and Former smoker 43 2.2-83 Adjusted for age, residence, urban/rural
(1998) hypopharynx, Ever-smoker 7.5 4.1-13.6 status, birthplace, education and total
Uruguay pharynx Current smoker 10.2 5.5-18.8 alcohol consumption
1992-96 unspecified Cigarettes/day
1-14 3.6 1.8-7.1
15-24 7.8 4.1-14.9
=25 122 6.4-233
Duration (years)
1-39 6.2 29-12.8
40-49 8.3 4.3-15.9
250 7.5 3.9-14.4
Pack—years
1-28 3.5 1.7-7.0
29-47 8.9 4.5-17.6
48-76 6.7 3.4-13.2
>77 133 6.7-26.2
Years since quitting
1-4 59 2.7-12.8
5-9 5.1 2.2-12.0
210 2.1 0.8-5.5
Type of tobacco
Mainly blond 44 2.4-8.1
Mainly black 17.8 9.2-34.1
Hand-rolling
Only manufactured 43 2.2-8.5
Mixed 2.7 1.3-5.8
Only rolled 13.7 7.3-25.5
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Table 2.1.4.14 (contd)
Reference Cancer subsite ~ Smoking categories Relative ~ 95% CI Comments
Country and years ICD code risk
of study
De Stefani et al. Filter use
(1998) Only filter 1.3 0.3-5.2
(contd) Mixed 4.0 2.1-7.8

Only plain 11.3 6.1-20.8

Smoking pattern

Blond + manufactured 34 1.7-6.8

Blond + hand-rolled 5.1 2.7-9.6

Black + manufactured 9.2 3.4-25.0

Black + hand-rolled 20.6 10.5-40.6
Franceschi et al. Pharynx Cigarettes/day Adjusted for area of residence,
(1999) 1-14 7.3 3.3-16.3 interviewer, age, education, vegetable
Italy & Switzerland 15-24 14.7 7.0-30.8 and fruit intake, total energy intake
1992-97 >25" 19.3 8.8-42.4 and alcohol drinking

fSmokers of cigars and/or pipes were
included.

La Vecchia et al. Pharynx Current smoker 13.5 9.1-19.8 Adjusted for age, sex, study centre,
(1999a) Years since quitting education and alcohol drinking
Italy & Switzerland 1-2 9.9 5.6-17.5
1984-97 3-5 6.3 3.6-11.0

6-9 4.8 2.7-8.4

10-14 32 1.8-5.7

>15 2.9 1.7-4.8

1484
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Table 2.1.4.14 (contd)

Reference Cancer subsite ~ Smoking categories Relative  95% CI Comments
Country and years  ICD code risk
of study
Rao et al. (1999) Hypopharynx Cigarette smoker 0.8 0.5-1.4 Adjusted for age and residence
India ICD-9: 148.0, In the study area, cigarette smoking is
1980-84 148.1, 148.9 not as common as bidi smoking.
Schlecht et al. Pharynx Current smoker 59 2.2-15.3 Adjusted for sex, study location,
(1999) ICD-9: 146— Pack—years admission period and alcohol
Brazil 149 1-20 54 1.9-15.5 consumption
198689 21-40 5.7 1.9-16.9

> 40 7.5 2.4-23.6

Years since quitting

<5 2.6 0.8-8.5

6-10 1.2 0.2-7.0

11-15 1.4 0.2-9.8

>15 0.9 0.1-5.5

CI, confidence interval
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Table 2.1.4.15. Cohort studies on tobacco smoking and oesophageal cancer (unspecified)

Reference Subjects Smoking categories Number  Relative risk 95% CI Comments
Country and of cases
years of study
Weir & Dunn  Californian Study 32 Nonsmokers include cigar
(1970) 68153 men Ever-smoker 1.8 and/or pipe only smokers.
USA Cigarettes/day
1954-62 1-14 1.3
15-25 1.7
>25 1.8
Doll et al. British Doctors’ Study 2 Mortality rate Annual mortality rate for
(1980) 6194 women Nonsmoker 0 100 000 women
UK Former smoker 8
1951-73 Cigarettes/day
(see also Doll 1-14 4
et al., 1994) 15-24 0
>25 0
Hammond & Cancer Prevention Mortality ratio
Seidman Study I Regular smoker 4.0
(1980) 1 051 038 adults
USA
1959-72
Kono et al. Japanese Physicians Cigarettes/day Adjusted for age and
(1987) Study 1-19 0.5 0.1-3.2 alcohol drinking
Japan 5477 men >20 2.1 0.5-9.2

1965-83

9y
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Table 2.1.4.15 (contd)

Reference Subjects Smoking categories Number  Relative risk 95% CI Comments
Country and of cases
years of study
Akiba & Six-prefecture Study Current smoker 314 2.2 1.6-3.0 Data stratified by
Hirayama 265118 (122261 men  Cigarettes/day prefecture, occupation,
(1990) and 142 857 women) 1-4 3 0.9 0.2-2.5 attained age and
Japan 5-14 127 2.0 1428 observation period
1965-81 1524 164 2.4 1.7-3.3
(see Kinjo 25-34 13 2.1 1.1-3.8
et al., 1998) =35 7 2.5 1.0-5.2
Kuller et al. MRFIT Study Mortality rate Annual mortality rate per
(1991) 12 866 men Non- and former smoker 73 3.1 10 000 men
USA Cigarettes/day Relative risk adjusted for
1975-85 1-15 15 5.6 age, diastolic blood
16-25 29 6.7 pressure, serum cholesterol
26-35 17 6.3 level, race (black/non-
3645 18 8.2 black)
246 12 159
Relative risk
Current smoker 24 » <0.0001
Tomita et al. 37 646 men Mortality rate Annual mortality rate per
(1991) Nonsmoker 1 0.2 100 000 men. The authors
Japan Cigarettes/day did not state whether the
1975-85 1-14 1 0.5 mortality rates had been
15-24 10 1.1 adjusted for age.
25-34 4 1.1
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Table 2.1.4.15 (contd)
Reference Subjects Smoking categories Number  Relative risk 95% CI Comments
Country and of cases
years of study
Akiba (1994)  Life Span Study 103 f[Upper limit could not be
Japan 61 505 survivors Former smoker 2.8 1.3-6.3 obtained.]
1968-87 Current smoker 33 1.7-
Doll et al. British Doctors’ Study 172 Mortality rate Annual mortality rate for
(1994) 30 440 men Nonsmoker 4 100 000 men
UK Former smoker 19
1951-91 Current smoker 30
(see also Doll Cigarettes/day
etal., 1980) 1-14 17
1524 33
=225 45
Guo et al. Linxian Intervention Ever-smoker 150 1.6 1.2-22 Adjusted for cancer history
(1994) Trial Study Cigarettes/day’ in first-degree relatives
China 29 584 residents <10 85 1.8 1.3-2.6 "Tobacco smoked in pipe
1985-91 10-19 96 1.8 1.3-2.5 was converted to cigarette
>20 60 1.9 1.3-2.8 equivalent (1 g tobacco =
Duration (years) 0.8 cigarette).
<20 24 1.2 0.7-2.0
20-39 145 1.8 1.3-2.5
>40 73 2.1 1.4-3.1 p for trend < 0.01
Pack—years'
<10 54 1.5 1.0-2.2
10-19 84 2.1 1.5-3.1
20-29 43 1.6 1.0-24
=30 60 2.0 1.4-3.0
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Table 2.1.4.15 (contd)

Reference Subjects Smoking categories Number  Relative risk 95% CI Comments
Country and of cases
years of study
Guo et al. Years since quitting
(1994) (contd) Current smoker 1.0 -
<3 1.1 0.6-2.2
>3 0.5 0.2-1.2
McLaughlin US Veterans’ Study 318 Adjusted for attained age
et al. (1995) 248 046 men Former smoker 1.5 1.0-2.2 and calendar-year time-
USA Ever-smoker 3.0 2.3-4.1 period at death
1954-80 Current smoker 4.1 3.0-5.6
Cigarettes/day
1-9 1.4 0.7-2.7
1020 33 2.4-4.7
31-39 [sic] 6.7 4.7-9.4
>40 6.1 3.5-10.7 p for trend < 0.01
Yuan et al. Shanghai Men’s Study = Ever-smoker 24 1.4 p>0.05 Adjusted for age and
(1996) 18 244 men Cigarettes/day alcohol consumption
China <20 1.0 p>0.05
1986-96 220 1.7 p>0.05
Chen et al. Shanghai Factory 29 Adjusted for age, systolic
(1997) Study Ever-smoker 3.6 p<0.05 blood pressure, serum
China 6494 men Cigarettes/day cholesterol level and
1972-93 1-19 2.8 p>0.05 regular alcohol drinking
=20 4.6 p<0.01 (yes/no)

p for trend = 0.009
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Table 2.1.4.15 (contd)
Reference Subjects Smoking categories Number  Relative risk 95% CI Comments
Country and of cases
years of study
Lam et al. Xi’an Factory Study Ever-smoker 12 43 0.9-19.9 Adjusted for age, marital
(1997) 1124 men status, occupation,
China education, diastolic blood
1976-96 pressure and triglyceride
and total cholesterol levels
Nordlund Swedish Census Study 25 Adjusted for age and place
et al. (1997) 26 032 women Former smoker 3.6 0.8-16.0 of residence
Sweden Current smoker 1.7 0.5-5.3
1963-89
Tulinius ez al.  Reykjavik Study Former smoker 2.0 0.6-6.6 Adjusted for age
(1997) 11 366 men Cigarettes/day
Iceland 1-14 3.6 1.01-12.8
1968-95 15-24 4.1 1.2-14.1
>25 1.5 0.2-13.2
Kinjo et al. Six-prefecture Study Men 328 Adjusted for age, area of
(1998) 220 272 adults Former smoker 12 1.9 0.9-3.6 residence and occupation
Japan (100 840 men and Cigarettes/day
196681 119 432 women) 1-14 117 2.3 1.5-33
(see also 215 163 2.7 1.8-3.8 p for trend < 0.001
Akiba & Women 112
Hirayama, 1-14 cigarettes/day 19 1.8 1.1-3.0
1990) Men and women Further adjusted for sex,
Former smoker 1.5 0.8-2.8 green and yellow vegetable
Cigarettes/day intake, consumption of hot
1-14 1.8 1.3-2.5 tea and alcohol
215 1.9 1.4-2.7
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Table 2.1.4.15 (contd)

Reference Subjects Smoking categories Number  Relative risk 95% CI Comments
Country and of cases
years of study
Liaw & Chen  Taiwanese Study 26 Adjusted for age and
(1998) 11 096 men, Current smoker 1.0 0.4-2.6 alcohol drinking
China, 3301 women Duration (years)
Province of 21-30 24 0.7-8.9
Taiwan >30 1.3 0.5-3.4
1982-94 Pack—years

<20 0.4 0.1-2.1

20-40 2.1 0.8-5.9

> 40 1.2 0.4-4.1

Age at starting smoking
(years)

>24 1.1 0.3-4.0

21-24 1.5 0.4-5.3

<20 1.3 0.5-3.6
Gao et al. Shanghai Residential Ever-smoker Adjusted for age
(1999) Study Urban men 2.6 p<0.05 Significant linear trend
China 213 800 residents Suburban men 3.3 p<0.05 (» <0.05) for:
1983-94 Rural men 1.8 p<0.05 T, intensity of smoking

Urban women 1.9 p>0.05 i age at starting smoking

CI, confidence interval
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Table 2.1.4.16. Case—control studies on tobacco smoking and oesophageal cancer (un-
specified) or squamous-cell carcinoma of the oesophagus: main characteristics of study

design

Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Victora et al.
(1987)
Brazil
1985-86

Brown et al.
(1988)
USA
1977-84

Nakachi et al.
(1988)

Japan
1973-85

Yuetal.
(1988)
USA
1975-81

Ferraroni et al.
(1989)

Italy

1983-88

Li et al. (1989)
China
1984-85

Men: 135 cases and
270 controls;
women: 36 cases
and 72 controls

Men: 74 cases and
157 controls

Men: 133 deaths and
265 controls

Men: 257 cases and
257 controls;
women: 86 cases
and 86 controls

Men: 187 cases and
187 controls;
women: 88 cases
and 88 controls

Men: 162 cases and
1334 controls;
women: 47 cases
and 610 controls

Men: 758 cases and
789 controls;
women: 486 cases
and 525 controls

Hospital-based study in eight main hospitals in southern Brazil

Cases of histologically confirmed squamous-cell carcinoma of the
oesophagus aged < 80 years; 90% of eligible cases

Controls without disease related to alcohol or tobacco use, or upper
gastrointestinal tract diseases, individually matched (2:1) by hospital, age
(% 5 years) and sex

Hospital-based incidence study combined with mortality study

Incident cases of oesophageal cancer (NOS) identified at four hospitals
in Charleston (85% squamous-cell carcinoma), aged < 79 years; 85% of
eligible cases participated

Controls individually matched (2:1) on race, age (+ 5 years), hospital and
admission period; response rate, 95%; only controls without alcohol- or
diet-related conditions or diagnosis of mental disorder were included.
Mortality series: deaths from oesophageal cancer (NOS) at age

<79 years

Controls randomly selected and individually matched (2:1) by race, age,
area of residence and year of death

Cases with diagnoses and deaths with causes related to alcohol and/or
diet excluded; response rate for deaths and controls combined, 94%

Population-based study in the Saitama prefecture using interviews
Cases were deaths from oesophageal cancer (NOS); participation rate,
54%

Controls selected from electoral roll and individually matched on sex,
age (£ 2 years) and neighbourhood; about 60% of first chosen controls
participated.

Population-based study in Los Angeles County

Incident cases of histologically confirmed oesophageal cancer (88%
squamous-cell carcinoma), identified through the local Cancer
Surveillance Program, aged 20—64 years, mean, 56.5 years; 56% of
eligible cases

Neighbourhood controls individually matched on sex, age and race; 87%
of controls were the first or the second eligible neighbour.

Hospital-based study in four hospitals in Milan

Cases of oesophageal cancer (NOS), confirmed histologically, aged
<75 years

Controls with traumatic, non-traumatic orthopaedic and acute surgical
conditions and ear, nose, throat, skin and dental disorders; malignant
tumours, digestive tract disorders or coffee-, alcohol- or tobacco-related
conditions were excluded; median age, 56 years

Population-based study among residents of Linxian County using
interviews

Cases of cancer of the oesophageal—gastric junction (mostly squamous-
cell carcinoma) or gastric cardia (mostly adenocarcinoma), aged 35-64
years, identified from all hospitals in the county; 98% of eligible cases
Controls without cancer, randomly selected from population and roughly
matched on age and sex; aged 35-64 years; participation rate, 100%
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Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Rao et al.
(1989)
India
1980-84

De Stefani
et al. (1990)
Uruguay
1985-88

Franceschi
et al. (1990)
Italy
1986-89

Sankaranaray-
anan et al.
(1991)

India

1983-84

Cheng et al.
(1992)
Hong Kong
SAR
1989-90

Negri et al.
(1992)
Italy
1984-90

Wang et al.
(1992)
China
1988-89

Men: 503 cases and
634 controls

Men: 199 cases and
398 controls;
women: 62 cases
and 124 controls

Men: 288 cases and
1272 controls

267 cases (207 men
and 60 women) and
895 controls (546
men and 349
women)

Men: 345 cases and
1378 controls;
women: 55 cases
and 220 controls

Men: 244 cases and
901 controls;
women: 56 cases
and 302 controls

Men: 204 cases and
241 controls;
women: 122 cases
and 155 controls

Hospital-based study at the Tata Memorial Hospital
Cases with oesophageal cancer (NOS)
Controls without cancer or infectious diseases

Hospital-based study in four main hospitals in Montevideo

Cases of squamous-cell carcinoma of the oesophagus; response rate, 92%
Controls without diagnosis of tobacco and/or alcohol-related diseases
and individually matched (2:1) by age (+ 5 years), sex and hospital

Hospital-based study in two areas of northern Italy

Cases of histologically confirmed oesophageal cancer (NOS), aged
<75 years; response rate, 98%

Controls with traumatic or non-traumatic orthopaedic conditions, acute
conditions, eye disorders and other illnesses unrelated to tobacco and
alcohol consumption, matched by area of residence, hospital and age;
response rate, 97%

Hospital-based study at the Regional Cancer Centre of Trivandrum
Cases of oesophageal cancer (NOS) confirmed by histology (67%) or
radiology (33%); 100% of eligible cases participated.

Controls included 271 patients diagnosed with conditions other than
cancer or precancerous lesions and 624 patients selected from those
attending a teaching hospital with diagnoses of acute respiratory,
gastrointestinal and genitourinary infections [no matching]

Hospital-based study in four general hospitals in Hong Kong using
interviews

Cases of histologically confirmed oesophageal cancer (85% squamous-
cell carcinoma); 86.8% of all cases participated.

Controls individually matched (4:1) by sex and age: 2 controls admitted
to the same surgical departments; patients with tobacco- or alcohol-
related cancers were excluded; 2 controls selected from private or general
practice clinics in the area where case was originally referred to the
physician; response rate, 95%

Hospital-based study in several major hospitals in the greater Milan area
Cases of histologically confirmed oesophageal cancer (NOS), aged 29—
74 years; median, 60 years

Controls admitted for traumatic or non-traumatic orthopaedic conditions,
acute surgical diseases and various other diseases; patients with cancer or
digestive diseases, and diseases related to alcohol or tobacco
consumption excluded; aged 2574 years; median, 55 years

Population-based study in two major cancer hospitals in two areas

Cases of oesophageal cancer (mostly squamous-cell carcinomas), aged
30-87 years (15-20% of all cases); response rate > 90%

Controls selected from the population and frequency-matched on gender,
age (5-year categories) and residence; response rate > 90%
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Table 2.1.4.16 (contd)

Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Kabat et al.
(1993)
USA
1981-90

Brown et al.
(1994a)
USA
1986-89

Gao et al.
(1994)
China
1990-93

Hanaoka et al.

(1994)
Japan
1989-91

Hu et al.
(1994) China
1985-89

Chen et al.
(1995)
China
1990-92

Cheng et al.
(1995)
Hong Kong
SAR
1989-90

Rolén et al.
(1995)
Paraguay
1988-91

Men: 136 cases and
4544 controls;
women: 78 cases
and 2228 controls

Men: 124 white and
249 black cases, and
750 white and 614
black controls

Men: 624 cases;
women: 278 cases;
1552 controls

Men: 141 cases and
141 controls

Men: 170 cases and
340 controls;
women: 26 cases
and 52 controls

Men: 117 cases and
234 controls;
women: 31 cases
and 62 controls

Men: 30 cases and
279 controls;
women: 23 cases
and 128 controls

Men: 110 cases and
318 controls;
women: 21 cases
and 63 controls

Hospital-based study in 28 hospitals in 8 US cities

Cases of histologically confirmed squamous-cell carcinoma of the
oesophagus

Controls included patients with cancers of breast, endometrium, ovary,
prostate and skin, leukaemias, lymphomas and sarcomas and non-cancer
diagnosis, individually matched on age (+ 5 years), sex, race and hospital

Population-based study in three areas

Cases of histologically confirmed squamous-cell carcinoma of the
oesophagus, aged 30-79 years; response rate, 68%

Controls selected by random digit dialling and random sampling from
Medicare recipients, frequency-matched on race and age; response rates,
78% and 82% for whites and blacks, respectively

Population-based study in permanent residents of urban Shanghai
Cases of oesophageal cancer (NOS), aged 30-74 years

Controls randomly selected from the general population and frequency-
matched on sex and age (5-year categories) within a larger case—control
study

Hospital-based study in seven university clinics

Cases of histologically confirmed oesophageal cancer (NOS), aged

< 85 years

Controls selected from patients with diseases supposedly unrelated to
alcohol or tobacco use; 54% cancer of the stomach, colon or rectum, and
18% benign gastrointestinal conditions, individually matched (1:1) by
age (£ 3 years), sex, hospital and area of residence

Hospital-based study at five major hospitals in north-eastern China
Cases of histologically confirmed oesophageal cancer (NOS); 100% of
eligible cases

Controls without cancer or oesophageal diseases, individually matched
(2:1) by sex, age (£ 5 years), hospital and area of residence

Population-based study in Shichuan Province

Incident cases of oesophageal cancer (NOS) registered in Jintang county,
aged 2688 years (mean, 61.5 years)

Healthy controls from neighbourhood, individually matched (2:1) by age
(£ 5 years), sex and residence

Hospital-based study in four general hospitals; cases and controls were
abstainers from alcohol.

Cases of histologically confirmed oesophageal cancer (NOS)

Controls not matched to cases; patients with diabetes mellitus and
alcohol- and tobacco-related conditions excluded

Hospital-based study in all medical facilities of Ascuncion

Cases of oesophageal cancer (NOS) diagnosed by cytology, histology
and radiology, aged < 75 years; 100% of eligible cases

Controls with cancers thought not to be associated with smoking or
alcohol (skin, prostate, leukaemia, lymphomas) and benign conditions,
individually matched (3:1) by sex and age (+ 5 years), hospital and
admission period; 97% participation rate
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Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Siemiatycki
et al. (1995)
Canada
1979-85

Vaughan et al.
(1995)

USA

1983-90

Vizcaino et al.
(1995)
Zimbabwe
1963-77

Tavani et al.
(1996)

Italy
1984-92

Gammon et al.
(1997)

USA

1993-95

Launoy et al.
(1997)
France
1991-94

Castellsagué &
Muioz (1999)
Argentina,
Brazil,
Paraguay &
Uruguay
1985-92

Men: 99 cases and
2238 controls

Men: 64 cases and
506 controls;
women: 42 cases
and 218 controls

Men: 826 cases and
3007 controls;
women: 55 cases
and 2231 controls

Men: 22 cases and

79 controls; women:

18 cases and 72
controls

Men: 176 cases and
555 controls;
women: 45 cases
and 140 controls

Men: 208 cases and
399 controls

Men (76-84%) and
women: 179 cases
and 776 controls

Hospital- and population-based study in Montreal

Cases of cancers of the oesophagus (NOS), confirmed histologically,
aged 35-70 years

Controls: 533 population-based, selected from electoral list stratified by
age; participation rate, 72%; 1705 patients with all other cancers

Population-based study in western Washington State

Cases of histologically confirmed squamous-cell carcinoma of the
oesophagus, identified by the local Cancer Surveillance System; response
rate, 83%

Controls identified by random-digit dialling and frequency-matched on
age and sex; response rate, 80%

Hospital-based study in Bulawayo using interviews

Incident cases of oesophageal cancer registered by the local cancer
registry; 86% confirmed histologically, of whom 90% had squamous-cell
carcinoma; mean age, 55.7 years; 73% of all cases participated.

Controls with all other cancers unrelated to alcohol or tobacco
consumption; response rate, 71%

Hospital-based study in major hospitals in Milan, restricted to abstainers
from alcohol

Incident cases of oesophageal cancer (NOS), aged 2674 years; 97% of
eligible cases

Controls without malignant, digestive or metabolic diseases or diseases
known or suspected to be related to alcohol or tobacco consumption;
97% of eligible controls

Population-based study in three areas

Cases of histologically confirmed squamous-cell carcinoma of the
oesophagus, identified through population-based tumour registries, aged
30-79 years; 74% of eligible cases

Controls identified by random-digit dialling or random sampling of
Health Care Financing Administration rosters, frequency matched by
area, age, sex and/or race, depending on study centre; response rate, 70%

Hospital-based study in three university hospitals

Cases of histologically confirmed squamous-cell carcinoma of the
oesophagus, aged < 85 years

Controls with osteoarthritis, lumbago, sciatica or eye conditions; trauma
patients excluded; matched on age and hospital

Pooled analysis of five hospital-based studies in over 30 hospitals and
clinics; study restricted to abstainers from alcohol

Cases of squamous-cell carcinoma of the oesophagus; response rates,
90-99%

Controls with diseases unrelated to alcohol or tobacco use, individually
matched (2:1 or 3:1) on age (£ 5 years), sex, hospital and residence



426

IARC MONOGRAPHS VOLUME 83

Table 2.1.4.16 (contd)

Reference Number of cases Criteria for eligibility and comments

Country and and controls

years of study

Castellsagué Men (76-84%) and Pooled analysis of five hospital-based studies in over 30 hospitals and

et al. (1999) women: 830 cases clinics

Argentina, and 1779 controls Cases of squamous-cell carcinoma of the oesophagus; response rates,

Brazil, 90-99%

Paraguay, Controls with diseases unrelated to alcohol or tobacco, individually

Uruguay matched (2:1 or 3:1) by age (£ 5 years), sex, hospital, admission period

1985-92 and residence

La Vecchia Men: 22 cases and Pooled analysis of two hospital-based studies in two regions in northern

et al. (1999b) 79 controls; women:  Italy; study restricted to abstainers from alcohol

Ttaly 18 cases and 72 Incident cases of histologically confirmed oesophageal cancer (NOS)

1984-92 controls Controls with acute, non-neoplastic conditions; diseases related to
tobacco use or alcohol abuse excluded

Shen et al. Men: 307 cases and Population-based study

(1999) 307 controls; Incident cases of oesophageal cancer (NOS) confirmed by X-rays or

China women: 242 cases computerized tomography scan (53%) or by histology (47%); 71% of

1994-95 and 242 controls squamous-cell carcinomas; aged 3074 years; response rate, 90.3%
Controls with no history of digestive cancer, individually matched on age
(£ 3 years), sex and village

Lagergren Men: 120 cases; Population-based study in the entire population of Sweden using

et al. (2000) women: 47 cases; interviews

Sweden 820 controls Cases of squamous-cell carcinoma of the oesophagus, born in Sweden on

1995-97 even dates; median age, 67 years; response rate, 73%
Controls randomly selected and frequency-matched to total cases of
squamous-cell carcinoma and adenocarcinoma of the oesophagus, and
adenocarcinoma of the gastric cardia; participation rate, 73%

Luetal Men: 198 cases and Population-based study in Lin County

(2000) 198 controls; Cases of oesophageal cancer (NOS), confirmed by histology or cytology

China women: 154 cases (87%) or X-rays or surgery (13%)

1995-96 and 154 controls Neighbourhood controls individually matched (1:1) on age (£ 3 years)

Zambon et al.
(2000)

Italy

1992-97

Pacella-
Norman et al.
(2002)

South Africa
1995-99

Men: 275 cases and
593 controls

Men: 267 cases and
804 controls;
women: 138 cases
and 1370 controls

and sex

Hospital-based study in three areas of northern Italy using interviews
Incident cases of histologically confirmed squamous-cell carcinoma of
the oesophagus, aged 3979 years; 95% of eligible cases

Controls admitted for acute illnesses unrelated to tobacco and alcohol use
to major hospitals in the same areas, frequency-matched by age

(% 5 years) and area of residence; malignant lesions excluded; 95% of
eligible controls participated.

Hospital-based study at 3 major hospitals in greater Johannesburg
Incident cases of oesophageal cancer (NOS), 90% confirmed by
histology, haematology or cytology, aged 18—74 years

Controls with cancers thought to be unrelated to tobacco and alcohol use:
breast, prostate, leukaemia, lymphoma, myelomas, ovary, endometrium,
vulva, skin, colon, penis and others; aged 18-74 years




Table 2.1.4.17. Case—control studies on tobacco smoking and oesophageal cancer (unspecified) or squamous-

cell carcinoma of the oesophagus

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Victora et al. Squamous- Former smoker 1.3 0.6-2.7 Adjusted for cachaga (local beverage)
(1987) cell Current smoker 39 1.9-8.0 consumption, place of residence, intake of fruit
Brazil carcinoma and meat
1985-86
Brown et al. Oesophagus Current smoker 1.8 1.0-3.0 Cases and controls from the incidence and
(1988) (unspecified)  Cigarettes/day mortality series were combined for the analysis.
USA 1-19 0.8 0.4-1.5 Adjusted for study series (incidence or
1977-84 20-29 2.0 1.1-34 mortality), use of local beverage and other

=30 2.6 1.4-4.7 alcoholic beverages

Duration (years)

1-24 1.4 0.6-2.9

25-44 1.6 1.0-2.8

=45 1.8 1.0-3.3
Nakachi et al. Oesophagus Men Participation rates for both cases and controls
(1988) (unspecified) >400 000 vs <400 000 2.4 0.99-5.7 were low. Relevant factors were not fully
Japan cigarettes smoked adjusted for except variables for matching.
1973-85 Women

Ever-smoker vs never 2.3 1.02-5.2
Yu et al. (1988) Oesophagus Packs/day Analysis restricted to directly interviewed pairs
USA (unspecified) <1 6.6 2.3-19.3 (n = 129); relevant factors were not adjusted for
1975-81 2 9.1 2.9-29.0 except variables for matching (age, sex and

>3 5.1 1.5-16.9 race).
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Ferraroni et al. Oesophagus Former smoker 2.9 Adjusted for age, sex, education, social class,
(1989) (unspecified)  Cigarettes/day marital status, smoking, coffee and alcohol
Italy <15 4.2 consumption
198388 15-24 4.2 p <0.01 for all current smokers combined
>25 7.2
Li et al. (1989) Oesophagus High-risk area Analysis included only men because of the very
China (unspecified) Current smoker 0.9 0.6-1.2 small number of women who smoked; cancers
1984-85 Cigarettes/day of the oesophagus and gastric cardia were
1-9 1.0 0.6-1.6 combined in the analysis; adjusted for age
10-19 0.8 0.5-12
>20 0.9 0.6-14
Age at starting smoking
(years)
=235 1.0 0.6-1.7
25-34 1.1 0.7-1.7
2024 0.8 0.5-1.3
<20 0.7 0.4-1.1
Low-risk area
Current smoker 1.5 1.1-2.0
Cigarettes/day
1-9 1.4 0.4-2.1
10-19 1.3 0.9-2.0
>20 1.7 1.2-2.6
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Li et al. (1989) Age at starting smoking
(contd) (years)
=235 1.3 0.7-2.3
25-34 22 1.5-34
2024 2.1 1.3-33
<20 0.8 0.5-12
Rao et al. (1989) Oesophagus Smoker Adjusted for age and residence. Both bidi and
India (unspecified) All 1.7 1.1-2.7 cigarette smokers were included as smokers.
1980-84 Vegetarian 1.2 0.4-3.7
Non-vegetarian 2.3 1.3-4.0
De Stefani et al. Squamous- Men Adjusted for age, residence and alcohol intake
(1990) cell Cigarettes/day
Uruguay carcinoma 1-7 1.9 0.7-5.4
1985-88 8-14 2.7 1.1-6.8
15-24 43 1.7-10.4
>24 4.6 1.9-11.1
Women
Cigarettes/day
1-7 23 0.9-6.0
>8 3.2 1.1-9.3
Franceschi et al. Oesophagus Cigarette smoker 3.8 2.2-6.6 Adjusted for age, residence, education,
(1990) (unspecified)  Cigarettes/day occupation and alcohol intake
Italy <14 3.0 1.7-5.5
1986-89 15-24 3.8 2.1-6.7
>25 4.7 2.6-8.4 p for trend < 0.01
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Franceschi et al. Duration (years)
(1990) (contd) 1-29 24 1.3-4.4
30-39 4.0 2.2-7.2
>40 5.6 3.1-10.0 p for trend < 0.01
Age at starting smoking
(years)
=225 3.7 2.0-6.8
1724 4.5 2.5-7.8
<17 2.5 1.4-4.8 p for trend < 0.01
Sankaranarayanan  Oesophagus Cigarette smoker 0.6 0.3-1.2 Only 9 cases were cigarette smokers.
etal (1991) (unspecified)  Duration (years)
India <20 0.5 0.1-2.1
1983-84 >21 0.6 0.3-1.4 p for trend > 0.05
Cheng et al. Oesophagus Tobacco/day (g) Adjusted for age, education, birthplace, alcohol
(1992) (unspecified) <5 1.7 0.8-3.9 use, consumption of pickled vegetables, green
Hong Kong SAR 5—<10 1.8 1.0-3.2 leafy vegetables and citrus fruits, preference for
198990 10-<15 2.2 1.3-3.6 hot drinks or soups, meals taken at home or
15-<20 1.8 1.1-3.1 eaten out
20-<25 2.5 1.5-4.1
25-<30 2.3 1.0-5.7
30—<40 39 1.9-7.8
>40 1.7 0.6-5.1
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Negri et al. (1992)  Oesophagus Men Adjusted for age, education, alcohol use and 3-
Italy (unspecified) Former smoker and 3.5 1.9-6.3 carotene intake
1984-90 <15 cigarettes/day
> 15 cigarettes/day 5.1 2.9-9.0 p for trend < 0.001
Women
Former smoker and 1.8 0.8-4.0
< 15 cigarettes/day
> 15 cigarettes/day 4.8 2.1-10.7 p for trend < 0.001
Wang et al. (1992) Oesophagus High-risk area Analysis for men only; adjusted for age and
China (unspecified) Ever-smoker 0.6 0.3-1.2 occupation; alcohol consumption was a
1988-89 > 20 cigarettes/month 32 0.8-12.6 significant risk factor in the high-risk area but
Low-risk area was not adjusted for; amount of tobacco
Ever-smoker 1.5 0.7-3.4 consumption too low to show a clear result
> 20 cigarettes/month 2.2 0.6-7.6
Kabat et al. (1993) Squamous- Men Adjusted for age, education, hospital, time
USA cell Former smoker 1.3 0.7-2.4 period and alcohol use
1981-90 carcinoma Current smoker 4.5 2.5-8.1
Cigarettes/day
1-20 1.9 1.1-3.5
21-30 2.7 1.3-54
231 2.7 1.5-5.0
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Kabat et al. (1993) Women
(contd) Former smoker 2.2 1.1-4.3
Current smoker 6.8 3.7-12.1
Cigarettes/day
1-20 3.7 2.0-6.7
221 4.8 2495
Brown et al. Squamous- Whites Adjusted for age, geographical area, alcohol
(1994a) cell Former smoker 2.4 0.9-6.5 consumption and income
USA carcinoma Ever-smoker 3.7 1.4-9.7
198689 Current smoker 5.5 2.0-14.9
Cigarettes/day
1-19 2.9 0.9-8.8
20-39 3.8 1.4-10.4
=40 3.9 1.4-11.2 p for trend = 0.078
Duration (years)
1-29 2.0 0.7-6.0
30-39 3.6 1.3-10.6
240 5.9 2.1-16.3 p for trend < 0.001
Blacks
Former smoker 1.5 0.7-3.6
Ever-smoker 3.2 1.5-7.0
Current smoker 4.2 1.9-9.2
Cigarettes/day
1-19 2.2 0.9-4.9
20-39 4.0 1.8-8.9
=40 34 1.3-8.5 p for trend < 0.001
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Brown et al. Duration (years)
(1994a) (contd) 1-29 1.7 0.7-4.1
30-39 3.0 1.3-6.9
240 5.1 2.3-11.6 p for trend < 0.001
Gao et al. (1994) Oesophagus Men Adjusted for age, education, birth place, tea
China (unspecified) Former smoker 1.7 1.1-2.6 drinking, dietary factors and alcohol intake (for
1990-93 Current smoker 2.1 1.6-3.0 men only)
Cigarettes/day
1-9 1.4 0.8-2.3
10-19 1.7 1.1-2.6
20-29 2.5 1.7-3.6
=230 6.0 3.2-11.1 p for trend < 0.001
Duration (years)
0.5-19 1.0 0.5-1.8
20-29 1.1 0.7-2.0
30-39 2.3 1.5-3.6
240 29 2042 p for trend < 0.001
Pack—years
<15 1.0 0.6-1.7
15-34 1.8 1.2-2.7
>35 3.8 2.5-5.6 p for trend < 0.001
Age at starting smoking
(years)
=230 1.3 0.8-2.1
20-29 2.6 1.8-3.7
<20 2.5 1.6-3.9 p for trend < 0.001
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Gao et al. (1994) Women
(contd) Former smoker 4.0 1.9-8.3
Current smoker 1.6 1.0-2.4
Cigarettes/day
1-9 1.1 0.5-2.2
10-19 2.1 1.1-4.0
>20 1.9 0.8-4.6 p for trend < 0.05
Duration (years)
0.5-19 0.5 0.2-1.5
20-29 2.4 1.1-5.2
30-39 1.2 0.5-3.0
>40 2.4 1.2-4.9 p for trend < 0.01
Pack—years
<10 0.8 0.4-1.7
210 24 1.4-4.1 p for trend < 0.01
Age at starting smoking
(years)
>25 1.4 0.8-2.3
<25 2.4 1.1-5.2 p for trend < 0.05
Hanaoka ef al. Oesophagus Cigarettes/day Adjusted for alcohol intake; controls include
(1994) (unspecified) 1-4 1.27 0.6-2.6" patients with tobacco-related diseases.
Japan 5-14 1.4 0.6-3.2 TAlso includes former smokers
1989-91 1524 1.5 0.8-3.0
>25 1.0 0.5-2.2 p for trend = 0.55
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Hu et al. (1994) Oesophagus Cigarettes/day’ Adjusted for consumption of spirits
China (unspecified) 1-10 1.7 1.0-2.9 "Former smokers were included in
1985-89 11-20 2.2 1.3-3.7 corresponding categories.
21-30 1.7 0.8-3.7
>31 33 1.5-7.4 p for trend = 0.005
Duration (years)
1-10 1.5 0.5-5.2
1120 2.1 1.143
21-30 2.8 1.6-5.0
>31 33 2.0-5.3 p for trend < 0.0001
Age at starting smoking
(years)
231 2.5 1.3-5.1
26-30 2.1 1.143
21-25 2.7 1.5-4.8
16-20 3.1 1.8-5.3
<15 34 1.7-6.6 p for trend = 0.03
Chen et al. (1995)  Oesophagus Ever-smoker 1.3 0.8-2.1 Adjusted for age, sex, residence, alcohol use,

China (unspecified)
1990-92

relevant food items and eating habits.
Smoking could not enter into the multivariate
analysis. The risk was not significantly
associated with daily tobacco consumption,
years of smoking, age at starting smoking and
type of tobacco smoking.
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Cheng et al. Oesophagus Former smoker 24 0.95-6.1 Analysis restricted to abstainers from alcohol;
(1995) (unspecified)  Current smoker adjusted for sex, age, education, place of birth,
Hong Kong SAR Tobacco/day (g) preference for hot drinks or soups, consumption
1989-90 <15 3.0 1.1-8.4 of green leafy vegetables, citrus fruits and

15-24.99 2.6 0.9-8.1 pickled vegetables

=25 10.3 1.8-57.6 p for trend = 0.019
Rolén et al. Oesophagus Former smoker 3.6 1.6-7.9 Adjusted for age, sex, hospital group, lifetime
(1995) (unspecified)  Current smoker 4.5 2.2-9.1 alcohol consumption
Paraguay Cigarettes/day
1988-91 1-14 3.2 1.6-6.5

15-39 8.4 3.6-19.3

>40 6.1 1.8-20.8 p for trend = 0.01

Lifetime no. of cigarettes

1-49 999 1.8 0.7-4.2

50 00099 999 34 1.4-8.5

100 000299 999 9.1 4.0-21.0

=300 000 10.0 3.9-25.8 p for trend < 0.00001

Duration (years)

1-29 1.5 0.6-3.7

30-39 4.4 1.9-10.0

>40 7.3 3.3-16.3 p for trend = 0.00001
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Siemiatycki et al. Oesophagus Ever-smoker 24 1.0-5.7
(1995) (unspecified)  Pack—years
Canada <25 1.7 0.6-4.7
1979-85 25-49 2.3 0.9-5.8

50-74 3.1 1.2-7.9

=75 2.8 1.1-7.6 p for trend < 0.01
Vaughan et al. Squamous- Pack—years Adjusted for alcohol intake, body mass index,
(1995) cell 1-39 5.2 1.7-16.2 age, sex, race and education
USA carcinoma 40-79 7.9 2.8-22.1
1983-90 >80 16.9 4.1-69.1 p for trend < 0.001
Vizcaino et al. Oesophagus Former smoker 3.1 1.7-5.6 Analysis for men only because of low
(1995) (unspecified)  Cigarettes/day prevalence of women who smoked; adjusted for
Zimbabwe <15 3.1 2.4-4.0 age, province, occupation and total alcohol
1963-77 215 43 2.8-6.7 consumption

p for trend < 0.001

Tavani et al. Oesophagus Former smoker 0.8 0.2-3.4 Adjusted for age, sex and education
(1996) (unspecified)  Current smoker 34 1.5-8.1
Italy Cigarettes/day
1984-92 <20 1.3 0442

>20 7.5 2.7-20.4 p for trend < 0.01

Duration (years)
<30 2.0 0.7-5.3
>30 4.9 1.8-13.6 p for trend < 0.01
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Tavani et al. Age at starting smoking
(1996) (contd) (years)
>25 1.7 0.64.7
<25 3.9 1.5-10.5
Gammon et al. Squamous- Former smoker 2.8 1.5-4.9 Adjusted for age, sex, area, race, body mass
(1997) cell Current smoker 5.1 2.8-9.2 index, income and use of alcohol
USA carcinoma Cigarettes/day
1993-95 <16 2.7 1.4-5.1
16-20 3.9 2.1-7.2
21-30 53 2.6-10.7
>30 3.9 2.0-7.6 p for trend < 0.05
Duration (years)
<20 1.8 0.9-3.7
20-31 2.0 1.04.0
32-42 33 1.8-6.1
>42 5.9 3.2-10.7 p for trend < 0.05
Pack—years
<14 2.0 1.0-4.0
14-31 2.8 1.4-5.5
32-54 4.5 2.4-85
> 54 5.8 3.1-11.0 p for trend < 0.05
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Launoy et al. Squamous- Duration (years) Nonsmokers and abstainers from alcohol were
(1997) cell 1-14 1.0 - excluded from the analysis, hence the reference
France carcinoma 15-29 1.7 0.7-4.1 group included smokers who had smoked for 1—-
1991-94 3044 33 1.3-83 14 years; adjusted for interviewer, age, place of
>45 3.2 1.1-10.0 residence, occupation, education, lifestyle and
weekly alcohol consumption
p for trend < 0.0001

Castellsagué & Squamous- Ever-smoker 2.2 1.5-3.4 Adjusted for hospital, age group, sex and years
Muiioz (1999) cell Cigarettes/day of schooling
Argentina, Brazil,  carcinoma 1-7 1.5 0.8-2.6
Paraguay & 8-14 2.6 1.2-5.4
Uruguay 1524 34 1.9-6.1
1985-92 225 2.5 1.2-54 p for trend < 0.001
Castellsagué et al.  Squamous- Men Adjusted for age, hospital, education and
(1999) cell Former smoker 2.8 1.8-4.3 alcohol intake
Argentina, Brazil,  carcinoma Ever-smoker 4.1 2.7-6.0
Paraguay & Current smoker 5.1 3.4-7.6
Uruguay Cigarettes/day
1985-92 1-7 22 1.3-35

8-14 4.1 2.6-6.4

15-24 53 3.4-8.1

>25 5.0 3.2-7.7 p for trend < 0.00001
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Castellsagué et al. Duration (years)
(1999) (contd) 1-29 2.6 1.7-4.2
30-39 3.6 2.3-5.6
40-49 4.7 3.0-72
=50 6.0 3.895 p for trend < 0.00001
Age at starting smoking
(years)
<13 1.0 -
14-16 0.7 0.5-0.96
17-20 0.8 0.6-1.0
>21 0.6 0.4-0.9 p for trend = 0.02
Women
Former smoker 1.6 0.8-3.1
Ever-smoker 2.4 1.5-3.7
Current smoker 3.1 1.8-5.3
Cigarettes/day
1-14 2.1 1.2-3.7
>15 2.8 1.4-54 p for trend = 0.0003
Duration (years)
1-29 1.5 0.8-2.9
30-39 2.0 0.9-4.4
=40 4.4 2.2-9.0 p for trend < 0.00001

(1124

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Castellsagué et al. Age at starting smoking
(1999) (contd) (years)

<13 1.0 -

14-16 1.6 0.3-7.5

17-20 0.6 0224

>21 0.2 0.1-0.7 p for trend = 0.003
La Vecchia et al. Oesophagus Cigarettes/day Analysis restricted to abstainers from alcohol
(1999b) (unspecified) <20 1.3 0.4-4.2
Italy 220 7.5 2.7-20.4 p for trend < 0.001
1984-92
Shen et al. (1999)  Oesophagus Men Adjusted for age, education, salted food
China (unspecified) Ever-smoker 1.9 0.9-4.0 consumption and fruit intake
1994-95 Current smoker 2.5 1.6-3.8

Cigarettes/day

1-9 1.5 0.8-3.1

10-19 1.9 1.1-3.1

20-29 2.5 1.6-4.0

>30 7.7 2.8-20.8 p for trend < 0.001

Duration (years)

0.5-19 1.8 0.9-3.4

20-29 2.4 1.4-43

30-39 2.5 1.5-4.2

>40 2.7 1.5-4.9 p for trend < 0.001
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Shen et al. (1999) Pack—years
(contd) 0.5-13 1.3 0.7-2.4
14-29 2.1 1.3-3.5
>29 33 2.0-5.5 p for trend < 0.001
Age at starting smoking
(years)
>29 2.0 1.2-35
20-29 24 1.5-3.8
<20 2.8 1.6-5.1 p for trend < 0.01
Women
Ever-smoker 33 0.6-17.6
Current smoker 1.2 0.8-1.8
Cigarettes/day
1-9 1.8 1.0-34
10-19 0.9 0.6-1.6
>20 1.4 0.7-2.8 p for trend > 0.05
Duration (years)
0.5-19 0.9 0.5-1.5
20-29 1.3 0.7-2.4
>30 2.4 1.1-5.1 p for trend < 0.05
Pack—years
0.5-13 0.9 0.7-1.6
> 14 1.9 1.0-3.4 p for trend > 0.05
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Table 2.1.4.17 (contd)

Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Shen et al. (1999) Age at starting smoking
(contd) (years)
>30 1.1 0.7-1.7
<30 2.1 1.14.1 p for trend > 0.05

Lagergren et al. Squamous- Former smoker 2.5 1.4-4.7 Adjusted for age, sex, alcohol use, education,
(2000) cell Current smoker 9.3 5.1-17.0 body mass index, reflux symptoms, intake of
Sweden carcinoma Cigarettes/day’ fruit and vegetables, energy intake and physical
1995-97 1-9 2.8 1.5-5.2 activity

10-19 3.9 2.2-6.9 TAlso adjusted for pipe smoking and snuff use

=220 4.9 2.7-9.0
Lu et al. (2000) Oesophagus Ever-smoker 2.0 1.1-34 Adjusted for age, sex, occupation, body mass
China (unspecified) index, dietary factors and habits, depression and
1995-96 hyperplasia
Zambon et al. Squamous- Cigarettes/day
(2000) cell 1-14 32 1.6-6.4
Italy carcinoma 1524 5.4 2.8-10.1
1992-97 >25 7.0 3.2-15.1 p for trend < 0.001

Duration (years)

1-24 1.5 0.4-6.2

25-34 2.6 1.2-5.6

>35 6.4 3.5-12.0 p for trend < 0.001
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Table 2.1.4.17 (contd)
Reference Cancer Smoking categories Relative 95% CI Comments
Country and years  subsite risk
of study
Zambon et al. Age at starting smoking
(2000) (contd) (years)
>20 43 2.2-8.3
17-19 3.6 1.8-7.5
<17 6.3 3.3-12.3 p for trend = 0.15
Pacella-Norman Oesophagus Men Adjusted for age, place of birth, education, work
et al. (2002) (unspecified) Former smoker 3.8 2.3-6.3 category, heating fuel, snuff use and alcohol
South Africa Current smoker 3.8 2.3-6.1 consumption
1995-99 Tobacco (g/day)
1-14 33 2.0-5.5
215 6.0 3.2-11.0
Women
Former smoker 2.6 1.54.5
Current smoker 3.1 1.7-5.4
Tobacco (g/day)
1-14 2.8 1.5-5.2
=215 6.2 1.9-20.2

CI, confidence interval
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Table 2.1.4.18. Case—control studies on tobacco smoking and oesophageal cancer (unspecified) or squamous-
cell carcinoma of the oesophagus: smoking cessation

Reference Cancer subsite Years since Relative  95% CI Comments
(country and years quitting risk
of study)
Brown et al. Oesophagus Current smoker 1.8 1.0-3.0 Cases and controls from the incidence and mortality
(1988) (unspecified) 1-9 2.0 1.0-3.7 series were combined for the analysis. Adjusted for
USA =10 1.0 0.5-2.1 study series (incidence or mortality), use of local
1977-84 beverage and other alcoholic beverages
Yu et al. (1988) Oesophagus <5 4.1 0.6-28.6 Analysis restricted to directly interviewed pairs
USA (unspecified) 5-9 33 0.8-12.8 (n = 129); relevant factors were not adjusted for,
1975-81 10-19 2.0 0.6-7.2 except variables for matching (age, sex and race).
=20 1.9 0.5-6.6
Nonsmoker 1.0 -
Franceschi ef al. Oesophagus Current smoker 3.8 2.2-6.6 Adjusted for age, residence, education, occupation and
(1990) (unspecified) <10 2.5 1.3-4.8 alcohol intake
Italy 210 2.2 1.1-43 p for trend < 0.01
198689
Kabat et al. (1993) Squamous-cell Men Adjusted for age, education, hospital, time period and
USA carcinoma Current smoker 1.0 - alcohol use
1981-90 1-5 0.5 0.3-1.0
6-10 0.4 0.2-0.8
11-20 0.3 0.2-0.6
221 0.2 0.1-0.3
Women
Current smoker 1.0 -
1-10 0.4 0.2-0.9
=11 0.3 0.1-0.5
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Table 2.1.4.18 (contd)
Reference Cancer subsite Years since Relative  95% CI Comments
(country and years quitting risk
of study)
Rolén et al. Oesophagus Current smoker 4.5 2.2-9.1 Adjusted for age, sex, hospital group, lifetime alcohol
(1995) (unspecified) 1-7 5.2 2.2-12.4 consumption
Paraguay 8-19 2.0 0.6-6.7
1988-91 >20 2.0 0.5-7.9 p for trend = 0.06
Gammon et al. Squamous-cell Current smoker 5.1 2.8-9.2 Adjusted for age, sex, area, race, body mass index,
(1997) carcinoma <11 5.6 2.9-10.8 income and use of alcohol
USA 11-20 2.3 1.1-4.8
1993-95 21-30 1.0 0.4-2.7
>30 1.8 0.8-4.2 p for trend < 0.05

Launoy et al. Squamous-cell Current smoker 1.0 - Adjusted for interviewer, age, place of residence,
(1997) carcinoma 1-5 14 0.7-2.6 occupation, education, lifestyle and weekly alcohol
France 6-10 0.9 0.4-1.9 consumption
1991-94 >11 0.5 0.3-1.03 p for trend = 0.06
Castellsagué et al.  Squamous-cell Men Adjusted for age, hospital, education, alcohol intake
(1999) carcinoma Current smoker 1.0 -
Argentina, Brazil, 1-4 0.7 0.5-1.0
Paraguay & 5-9 0.5 0.3-0.8 p for trend < 0.00001
Uruguay >10 0.5 0.4-0.7
1985-92 Women

Current smoker 1.0 -

1-9 1.0 0.3-3.1

>10 0.4 0.1-1.2 p for trend = 0.14
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Table 2.1.4.18 (contd)

Reference Cancer subsite Years since Relative  95% CI Comments
(country and years quitting risk
of study)
Lagergren et al. Squamous-cell Current smoker 9.3 5.1-17.0 Adjusted for age, sex, alcohol use, education, body
(2000) carcinoma <2 10.3 5.6-19.1 mass index, reflux symptoms, intake of fruit and
Sweden 3-10 5.2 2.4-11.3 vegetables, energy intake and physical activity
1995-97 11-25 2.1 1.0-4.7 p for trend < 0.0001
>25 1.9 0.8-4.0
Zambon et al. Squamous-cell <5 7.7 3.2-18.5
(2000) carcinoma 5-9 4.1 1.8-9.1
Italy =10 1.5 0.8-3.0
1992-97 Nonsmoker 1.0 - p for trend < 0.001

CI, confidence interval
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Table 2.1.4.19. Case—control studies on tobacco smoking and oesophageal cancer (unspecified) or squamous-

cell carcinoma of the oesophagus: type of tobacco and/or cigarette

Reference Cancer subsite  Cigarette exposure Relative  95% CI Comments
(country and years risk
of study)
De Stefani et al. Squamous-cell  Type of tobacco Adjusted for age, residence, alcohol intake and
(1990) carcinoma Mainly blond 1.0 - duration of smoking
Uruguay Mainly black 2.6 1.7-3.9
1985-88
Rolén et al. Oesophagus Type of tobacco Adjusted for age, sex, hospital group and
(1995) (unspecified) Mainly black 1.0 - lifetime ethanol consumption
Paraguay Mixed 1.0 0.3-34
1988-91 Mainly blond 0.5 0.2-1.1
Vaughan et al. Squamous-cell ~ Type of cigarettes Adjusted for alcohol intake, body mass index,
(1995) carcinoma Filter 1.0 - age, sex, race and education
USA Mixed 0.6 0.2-1.9
1983-90 Untipped
vs filter only 1.1 0.3-3.5
vs filter and mixed 1.6 0.8-3.3
Gammon et al. Squamous-cell  Filter status Adjusted for age, sex, area, race, body mass
(1997) carcinoma Filter only 2.9 1.7-5.0 index, income and use of alcohol
USA Filter + no filter 2.7 1.4-5.6
1993-95 No filter only 3.6 2.0-6.4
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Table 2.1.4.19 (contd)

Reference Cancer subsite ~ Cigarette exposure Relative  95% CI Comments
(country and years risk
of study)
Castellsagué et al.  Squamous-cell  Men Adjusted for age, hospital, education, alcohol
(1999) carcinoma Type of tobacco intake
Argentina, Brazil, Only blond 1.0 -
Paraguay & Mixed 1.3 0.8-1.9
Uruguay Only black 2.0 1.5-2.7 p for trend < 0.00001
1985-92 Use of filter
Never 1.0 -
Ever 0.8 0.6-0.98
Women
Type of tobacco
Blond or mixed 1.0 -
Only black 34 0.9-13.0
Use of filter
Never 1.0 —
Ever 1.5 0.5-4.4

CI, confidence interval
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Table 2.1.4.20. Case—control studies on tobacco smoking and adenocarcinoma
of the oesophagus: main characteristics of study design

Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Levi et al.
(1990)
Switzerland
1963-85

Kabat et al.
(1993)
USA
1981-90

Menke-

Pluymers et al.

(1993)
Netherlands
1978-85

Brown et al.
(1994b)
USA
198689

Gao et al.
(1994)
China
1990-93

Vaughan et al.
(1995)

USA

1983-90

Men: 21 cases

and 85 controls;
women: 9 cases
and 55 controls

Men: 173 cases
and 4544
controls; women:
21 cases and 2228
controls

Men: 47 cases
and 53 controls;
women: 15 cases
and 43 controls

Men: 174 cases
and 750 controls

Men and women:
51 cases and
1552 controls

Men and women:
298 cases and
724 controls

Hospital-based study

Cases histologically confirmed as adenocarcinoma in
Barrett’s oesophagus, aged 37—86 years

Controls with Barrett’s oesophagus without any malignant
features

Hospital-based study in 28 hospitals in eight cities

Cases histologically confirmed as adenocarcinoma of the
distal oesophagus, gastro—oesophageal junction or cardia
Controls included cancers of the breast, endometrium, ovary,
prostate and skin, leukaemia, lymphomas and sarcomas and
non-cancer diagnoses; individually matched on age

(£ 5 years), sex, race and hospital

Hospital-based study

Cases histologically confirmed as adenocarcinoma in
Barrett’s oesophagus; mean age, 62 years

Controls with cancer-free Barrett’s oesophagus; mean age,
61 years

Population-based study in three areas

Cases histologically confirmed as adenocarcinoma of the
oesophagus or gastro—oesophageal junction, identified
through cancer registries, aged 30-79 years

Controls selected from general population by random-digit
dialling and random sampling of Medicare recipients,
frequency-matched on age and race

Population-based study in the urban area of Shanghai

Cases histologically confirmed as adenocarcinomas of the
oesophagus, identified through Shanghai Cancer Registry,
aged 30-74 years

Controls randomly selected from Resident Registry, matched
on age and sex

Population-based study in western Washington State
Cases histologically confirmed as adenocarcinomas of the
oesophagus (133) or gastric cardia/gastro—oesophageal
junction (165), identified through the Cancer Surveillance
System of the Fred Hutchinson Cancer Research Center
Controls identified by random-digit dialling, frequency-
matched by age and sex
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Table 2.1.4.20 (contd)

Reference Number of cases Criteria for eligibility and comments

Country and and controls

years of study

Zhang et al. Men: 79 cases Hospital-based study

(1996) and 62 controls; Cases histologically confirmed as adenocarcinomas of the
USA women: 16 cases  oesophagus (28) or gastro—oesophageal junction and gastric
1992-94 and 70 controls cardia (67)

Gammon et al.
(1997)

USA

1993-95

Lagergren et al.
(2000)

Sweden
1995-97

Wu et al. (2001)
USA
1992-97

Men: 245 cases

and 555 controls;
women: 48 cases
and 140 controls

Men: 164 cases

and 681 controls;
women: 25 cases
and 139 controls

Men: 202 cases

and 999 controls;
women: 20 cases
and 357 controls

Controls were patients who had undergone gastrointestinal
endoscopy.

Population-based study in three areas

Cases histologically confirmed as adenocarcinomas of the
oesophagus, identified through population-based tumour
registries, aged 30—79 years; 81% of eligible cases
participated.

Controls identified by random-digit dialling or random
sampling of Health Care Financing Administration rosters,
frequency-matched by geographical area, age, sex and/or
race, depending on study centre; response rate, 70%

Population-based study

Cases histologically confirmed as adenocarcinomas of the
oesophagus from the entire population of Sweden; median
age, 69 years; 87% of eligible cases participated.

Controls randomly selected in general population, from age
and sex strata (frequency-matched); participation rate, 73%

Population-based study in Los Angeles County

Cases histologically confirmed as adenocarcinomas of the
oesophagus, identified by the Los Angeles County Cancer
Surveillance Program; 77% of those approached participated.
Controls from neighbourhood, matched on gender, race and
age (£ 5 years); diagnosis of oesophageal or stomach cancer
excluded




Table 2.1.4.21. Case—control studies on tobacco smoking and adenocarcinoma of the oesophagus

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Levi et al. (1990) Cigarettes/day Adjusted for age and sex; the control group used have
Switzerland <15 1.0 0.34.1 been inappropriate.
1963-85 15-24 0.6 0.2-1.9
=225 0.9 0.3-2.9
Kabat et al. (1993) Men Adjusted for age, education, hospital, time period and
USA Former smoker 1.9 1.2-3.0 alcohol use; adenocarcinomas of the distal oesophagus
1981-90 Current smoker 2.3 1.4-3.9 and gastric cardia were combined.
Cigarettes/day
1-20 1.8 1.1-2.9
21-30 2.1 1.1-3.9
>31 24 1.5-4.0
Years since quitting
Current smoker 1.0 -
1-5 0.5 0.2-1.1
6-10 1.1 0.6-1.9
11-20 1.2 0.8-1.9
>21 0.5 0.3-0.9
Women
Former smoker 1.4 0.44.4
Current smoker 4.8 1.7-14.0
Cigarettes/day
1-20 1.9 0.7-5.4
>21 4.5 1.4-14.2
Years since quitting
Current smoker 1.0 -
1-10 0.3 0.1-1.7
>11 0.3 0.1-1.1
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Table 2.1.4.21 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Menke-Pluymers et al. Current smoker 2.3 p<0.05 Adjusted for age, sex, alcohol intake and length of
(1993) Barrett’s oesophagus; controls may be inappropriate.
Netherlands
1978-85
Brown et al. (1994b) Current smoker 2.1 1.2-3.8 Adjusted for age, area, intake of spirits and income
USA Cigarettes/day
198689 <20 1.1 0.5-2.4
20-39 24 1.3-4.4
>40 2.6 1.3-5.0 p for trend < 0.01
Duration (years)
<30 2.5 1.3-4.7
30-39 2.5 1.3-4.9
>40 1.6 0.8-3.2 p for trend > 0.05
Age at starting smoking
(years)
>21 2.4 0.5-3.2
16-20 1.9 0.9-3.2
<16 2.5 0.9-3.6 p for trend > 0.05
Years since quitting
1-9 2.0 1.04.1
10-19 24 1.2-49
20-29 2.2 1.04.7
>30 3.1 1.5-6.6 p for trend > 0.05
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Table 2.1.4.21 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Gao et al. (1994) Former smoker 1.8 Adjusted for age, sex, education, birthplace, tea
China Current smoker 2.1 drinking, dietary factors and alcohol intake (for men
1990-93 Cigarettes/day only); for separated histological types, odds ratios
1-9 2.0 were not statistically significant at p < 0.05 (numbers
10-19 1.1 too small).
20-29 2.0
=30 3.5 p for trend > 0.05
Duration (years)
0.5-19 1.8
20-29 1.0
30-39 2.0
=40 2.0 p for trend > 0.05
Pack—years
<15 1.7
15-34 1.4
>35 2.4 p for trend > 0.05
Age at starting smoking
(years)
>30 2.0
20-29 1.6
<20 1.8 p for trend > 0.05
Vaughan et al. (1995) Former smoker 1.5 1.0-2.3 Adjusted for age, gender, race, education, alcohol
USA Pack—years intake and body mass index; cases of adenocarcinoma
1983-90 1-39 1.4 0.7-2.7 of the oesophagus, gastro—oesophageal junction and
40-79 2.4 1.4-4.1 gastric cardia were combined.
>80 34 1.4-8.0 p for trend = 0.03
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Table 2.1.4.21 (contd)

Reference Smoking categories Relative risk 95% C1 Comments
Country and years
of study
Vaughan et al. (1995) Type of cigarette Among ever smokers, further adjusted for pack—years
(contd) Filter 1.0 - of smoking
Mixed 0.8 0.4-1.6
Untipped
vs filter only 1.4 0.7-3.0
vs filter and mixed 1.7 1.1-2.7
Zhang et al. (1996) Cigarettes/day Adjusted for age, sex, race, education, alcohol
USA 1-20 1.1 0.5-2.4 consumption, body-mass index and daily total calories
1992-94 21-40 2.8 1.1-7.2 p for trend = 0.07
> 40 1.3 0.1-11.3
Duration (years)
1-20 0.9 03-2.4
21-40 22 0.99-4.9
> 40 1.3 0.4-3.8 p for trend = 0.17
Pack—years
1-29 1.5 0.7-3.4
30-59 1.6 0.6-3.9
> 60 2.4 0.7-7.9 p for trend = 0.18
continuous variable p for trend = 0.034
Age at starting smoking
(years)
>20 1.8 0.7-4.7
17-20 2.0 0.84.9
<16 1.0 0.4-2.5 p for trend = 0.79
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Table 2.1.4.21 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Gammon et al. (1997) Former smoker 2.0 1.4-29 Adjusted for age, sex, area, race, body-mass index,
USA Current smoker 2.2 1.4-33 income and use of alcohol
1993-95 Cigarettes/day
<16 1.5 1.0-2.4
16-20 2.2 1.4-3.4
21-30 3.1 1.9-5.1
>30 2.1 1.3-33 p for trend < 0.05
Duration (years)
<20 1.4 0.9-2.2
20-31 1.7 1.0-2.8
32-42 2.9 1.8-4.4
>42 24 1.5-3.7 p for trend < 0.05
Pack—years
<14 1.4 0.8-2.2
14-31 1.6 1.0-2.6
32-54 29 1.84.5
> 54 2.8 1.8-4.4 p for trend < 0.05
Years since quitting
<11 2.7 1.6-4.4
11-20 2.3 1.4-3.8
21-30 1.9 1.1-3.2
>30 1.2 0.7-2.2 p for trend < 0.05
Filter status
Filter only 2.0 1.4-2.9
Filter + no filter 1.7 1.0-3.0

No filter only 1.9 1.2-2.9
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Table 2.1.4.21 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Lagergren et al. (2000) Former smoker 1.9 1.2-2.9 Adjusted for age, sex, alcohol use, education, body-
Sweden Current smoker 1.6 0.9-2.7 mass index, reflux symptoms, intake of fruit and
1995-97 Cigarettes/day vegetables, energy intake, physical activity, pipe
1-9 1.2 0.7-2.2 smoking and snuff use
10-19 1.7 1.0-2.9
>19 1.1 0.6-2.0
Duration (years)' "Includes cigar and pipe smoking.
1-20 1.8 1.1-3.1
21-35 1.5 0.9-2.6
>35 2.0 1.2-33
Years since quitting
0-2 1.7 1.0-3.0
3-10 24 1.2-4.8
11-25 1.6 0.9-2.5
>25 1.6 0.9-2.8 p for trend = 0.02
Wu et al. (2001) Former smoker 1.5 1.0-2.2 Adjusted for age, sex, race, birthplace and education
USA Current smoker 2.8 1.84.3
1992-97 Cigarettes/day
1-19 1.6 0.7-3.3
20-39 29 1.84.8 p for trend < 0.0001
>40 4.5 2.3-8.7
Duration (years)
<20 1.4 0.9-2.2
21-40 2.1 1.4-3.1
>41 2.2 1.3-3.5 p for trend = 0.0001
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Table 2.1.4.21 (contd)

Reference Smoking categories Relative risk 95% CI Comments
Country and years
of study
Wu et al. (2001) (contd) Age at starting smoking
(years)
=21 1.9 1.2-3.0
17-20 1.8 1.2-2.7
<16 1.8 1.2-2.8 p for trend = 0.003
Years since quitting
1-5 22 1.2-3.9
6-10 1.1 0.5-2.3
11-19 1.7 1.1-2.9
>20 1.3 0.8-2.1 p for trend = 0.01

CI, confidence interval
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Table 2.1.4.22. Cohort studies on tobacco smoking and laryngeal cancer

Reference Subjects Smoking categories Number  Relative 95% CI Comments
Country and of cases risk
years of study
Weir & Dunn Californian Study 11 Light smokers were used as the reference
(1970) 68 153 men Cigarettes/day group as none of the cases were nonsmokers.
USA 1-14 1.0
1954-62 15-25 6.0

>25 5.8
Hirayama Six-prefecture Study Current smoker 72 23.8 5.3-420 Data stratified by prefecture, occupation,
(1985); Akiba 265 118 adults (122 261  Cigarettes/day attained age and observation period
& Hirayama men and 142 857 1-4 1 13.7 0.5-346
(1990) women) 5-14 23 17.0 3.6-304
Japan 15-24 35 25.7 5.5-458
1965-81 25-34 9 76.9 14-1427

>35 4 73.4 11-1444

Cigarettes/day SMR' TStandardized mortality ratio

1-24 31

>25 98.5 p for trend < 0.0001
Akiba (1994) Life Span Study 46
Japan 61 505 atomic bomb Former smoker > 100
1968-87 survivors Current smoker >100
McLaughlin US Veterans’ Study 167
et al. (1995) 293 958 men Former smoker 5.0 2.4-10.5
USA Ever-smoker 10.2 5.2-20.0
1954-80 Current smoker 13.7 7.0-27.1
Raitiola & Data from files of Current smoker Adjusted for age
Pukander Tampere University Men 244 15.9 10.0-25.4 No description of collection of information
(1997) Hospital and Finnish Women 14 12.4 3.9-39.5 on smoking status among reference
Finland Cancer Registry population; significantly higher proportion of
1962-91 smokers in supra-glottic than in glottic cases

(p =0.025)

CI, confidence interval
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Table 2.1.4.23. Case—control studies on tobacco smoking and laryngeal cancer:
main characteristics of study design

Reference
Country and years of
study

Number of cases and
controls

Criteria for eligibility

Wynder & Stellman
(1979)

USA

1969-76

Burch et al. (1981)
Canada
1977-79

Graham ef al. (1981)
USA
1957-65

Herity et al. (1982)
Ireland

Olsen et al. (1985)
Denmark
1980-82

Brownson (1987)
USA
1984-85

De Stefani et al.
(1987)
Uruguay
1985-86

Tuyns et al. (1988)
France, Italy, Spain
and Switzerland
1973-80

Men: 286 cases and

4835 controls; women,

64 cases and 4712
controls

Men: 184 cases and
184 controls; women:
20 cases and 20
controls

White men: 374 cases
and 381 controls

Men only: 68 cases
and 68 controls

326 cases (276 men
and 50 women) and
1134 controls

White men: 63 cases
and 200 controls

Men: 107 cases and
290 controls

Men: 696 cases and
3057 controls

Retrospective study conducted in six cities

Cases histologically confirmed

Controls with cancers not related to tobacco consumption,
benign neoplasms and other non-neoplastic conditions

Population-based study

Cases histologically confirmed, ascertained by two
Ontario hospitals; response rate, 79%

Neighbourhood controls individually matched (1:1) on
sex, age (£ 5 years) and area of residence; response rate,
78%

Hospital-based study in a major cancer institution
Cases histologically confirmed

Controls without cancer or respiratory or digestive tract
diseases, randomly selected by 5-year age groups

Hospital-based study

Controls with cancers and premalignant skin conditions
considered not to be related to tobacco or alcohol
consumption

Population-based study

Cases of cancer of the glottis (58%) and supraglottis
(34%); aged < 75 years, 91% histologically confirmed;
response rate, 96%

Controls matched about 4:1 on sex and date of birth;
response rate, 78%

Hospital-based study

Cases ascertained through the Missouri Cancer Registry,
histologically confirmed

Controls with colon cancer, matched about 3:1 by area and
admission time period

Hospital-based study in the University Hospital in
Montevideo

Cases histologically confirmed, aged 30-89 years
Controls with diseases not related to tobacco or alcohol
consumption, admitted to the same hospital in the same
time period

Population-based study in six areas in four countries
Cases of cancer of the endolarynx (61% supraglottic, 39%
glottic and subglottic); response rate > 80%

Controls drawn from the local population as a stratified
sample by sex and 10-year age group; response rate, 56—
75%
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Table 2.1.4.23 (contd)
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Reference
Country and years of
study

Number of cases and
controls

Criteria for eligibility

Falk et al. (1989)
USA
1975-80

Franceschi et al.
(1990)

Italy

1986-89

Sankaranarayanan
et al. (1990)

India

1983-84

Abhrens et al. (1991)
Germany
1986-87

Choi & Kahyo
(1991)

Republic of Korea
198689

Zatonski et al.
(1991)
Poland
1986-87

Freudenheim et al.
(1992)

USA

1975-85

Lopez-Abente et al.
(1992)

Spain

1982-85

Whie men: 151 cases
and 235 controls

Men: 162 cases and
1272 controls

Men: 191 cases and
546 controls

Men: 85 cases and 100
controls

Men: 94 cases and 282
controls; women: 6
cases and 18 controls

Men: 249 cases and
965 controls

Men: 250 cases and
250 controls

Men: 50 cases and 103
controls

Population-based study

Cases aged 30—79 years, ascertained from 56 hospitals in
six counties

Controls frequency-matched by area of residence, 5-year
age group and ethnicity

Hospital-based study in two hospitals

Cases histologically confirmed, aged < 75 years

Controls with acute conditions unrelated to tobacco or
alcohol consumption from the same hospital, matched by
area of residence and age (£ 5 years)

Hospital-based study in two major hospitals

Cases histologically confirmed

Controls with diagnosis of respiratory, genitourinary and
gastrointestinal infections without cancer

Hospital-based study in a hospital in Bremen

Cases histologically confirmed (55 incident and 30
prevalent)

Controls without cancer and with diseases not related to
smoking, matched on age

Hospital-based study in a Cancer Center Hospital in Seoul
Cases histologically confirmed

Controls without cancer and tobacco- or alcohol-related
diseases, matched on sex, year of birth (£ 5 years) and
admission time period

Population-based study

Cases identified in Lower Silesia, histologically
confirmed, aged < 65 years; response rate, 88%
Controls from the same region, aged 25-64 years;
response rate, 94%

Population-based study in three counties in New York
Cases identified from pathology records of the hospitals,
Caucasians only; response rate, 30%

Neighbourhood controls matched on sex, race and age;
response rate, 48%

Hospital- and population-based study in Madrid

Cases of cancer of the glottis (30%) and supraglottis
(54%); aged < 80 years; response rate, 51%

Controls matched on sex and age (£ 5 years): 45 hospital
controls with diseases considered not to be related to
tobacco or alcohol consumption, 58 population controls
from the general population selected from the electoral
roll; response rate, 49%
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Table 2.1.4.23 (contd)

Reference
Country and years of
study

Number of cases and
controls

Criteria for eligibility

Maier et al. (1992b)
Germany
1988-89

Muscat & Wynder
(1992)

USA

1985-90

Zheng et al. (1992c)
China
1988-90

Hedberg et al.
(1994)

USA

1983-87

Sokic et al. (1994)
Yugoslavia
1991-92

Tavani et al. (1994)
Italy
1986-92

Dosemeci et al.
(1997)

Turkey
1979-84

Men: 164 cases and
656 controls

White men: 194 cases
and 184 controls

Men: 177 cases and
269 controls; women:
24 cases and 145
controls

Men: 185 cases and
356 controls; women:
50 cases and 191
controls

Men: 93 cases and 93
controls; women: 7
cases and 7 controls

Men: 350 cases and

1373 controls; women:

17 cases and 558
controls

Men: 832 cases and
829 controls

Hospital-based study in Heidelberg

Cases of cancer of the glottis and supraglottis,
histologically confirmed; mean age, 58.1 years

Controls with no known tumorous diseases, selected
randomly from outpatient clinics, matched 4:1 by age and
residential area

Hospital-based study in eight hospitals in four states
Cases of cancer of the glottis (48%) and supraglottis
(47%), histologically confirmed

Controls with conditions unrelated to tobacco-induced
diseases, individually matched on hospital, age ( 5 years)
and year of interview

Population-based study among residents of urban
Shanghai

Cases aged 20-75 years; response rate, 76%

Controls randomly selected and frequency-matched by sex
and age (5-year groups); response rate, 88%

Population-based study

Cases had response rate of 81%.

Controls randomly selected from the population of same
area by random-digit dialling and frequency-matched on
sex and age (5-year groups); response rate, 75%

Hospital-based study in University Clinical Center in
Belgrade

Cases histologically confirmed

Controls with minor injuries, matched on sex, age (5-year
groups) and residence

Hospital-based study in the greater Milan area

Cases histologically confirmed, aged < 80 years
Controls without cancer and with diseases or conditions
unrelated to smoking, alcohol consumption or long-term
dietary modifications, matched by hospital

Hospital-based study in an oncology treatment centre in
Istanbul

Cases histologically confirmed

Controls with selected cancers not reported to be related to
smoking or alcohol drinking (97%) or without cancer (3%)
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Table 2.1.4.23 (contd)

Reference

Country and years of

study

Number of cases and
controls

Criteria for eligibility

Maier & Tisch
(1997)
Germany
1988-89

Rao et al. (1999)
India
1980-84

Schlecht et al.
(1999)
Brazil
1986-89

Men: 164 cases and
656 controls

Men: 427 cases and
635 controls

Men and women: 194
cases and 1578
controls

Hospital-based study in two clinical departments of the
University of Heidelberg

Cases histologically confirmed

Controls without cancer, randomly selected from
outpatients, individually matched (4:1) on age and
residential area

Hospital-based study in Mumbai

Cases histologically confirmed

Controls free from cancer, infectious diseases or benign
tumours, admitted at the same hospital during the same
period

Hospital-based study in three metropolitan areas in
southern Brazil

Cases histologically confirmed

Controls without cancer or mental disorders, selected from
the same or nearby hospitals, matched on sex, age (+ 5
years) and admission period




Table 2.1.4.24. Case—control studies on tobacco smoking and laryngeal cancer

Reference Smoking categories Relative 95% Cl Comments
Country and years risk
of study
Burch et al. (1981) Cigarettes/day Adjusted for lifetime alcohol consumption
Canada 1-14 3.0 1.4-6.3
1977-79 15-24 34 1.7-6.8
>25 4.5 2292
Graham ez al. (1981)  Cigarettes/day Adjusted for alcohol consumption. Possible selection bias in
USA 1-10 2.1 p <0.05 controls
195765 11-20 4.8 p <0.005
21-39 8.8 p <0.005
>40 8.5 p <0.005 p for trend < 0.005
Herity et al. (1982) Tobacco consumption Analysis restricted to abstainers from alcohol and light drinkers.
Ireland None or light 1.0 - Consumption of tobacco in pipes and cigars converted into the
Heavy 4.9 2.6-9.0 equivalent of cigarettes/day (1 oz tobacco = 25 cigarettes, 1 cigar =
7 cigarettes, 1 cheroot = 2.5 cigarettes). Smokers whose
consumption was at or below the median are referred to as light
smokers; those above the median consumption as heavy smokers.
Possible selection bias in controls
Olsen et al. (1985) Tobacco/day (g) Adjusted for age, sex and alcohol consumption. One cigarette equals
Denmark 0-10 1.0 1 g; one cigar, 3 g, and a pipeful, 2.5 g of tobacco. Effects of
1980-82 11-20 1.7 smoking cigarettes, cigars and pipe could not be separated. The
>21 23 association was similar for the glottis and supraglottis.
Brownson (1987) Cigarettes/day Adjusted for age and alcohol consumption. Former smokers were
USA 1-19 2.6 1.1-6.1 classified as 1-19 cigarettes/day, cigar and pipe smokers as 20—40
1984-85 20-40 3.7 1.5-9.2 cigarettes/day. Possible selection bias in controls. Effects of
> 40 7.0 1.3-37.9 cigarette, cigar and pipe smoking could not be separated.

p for trend < 0.01
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Table 2.1.4.24 (contd)

Reference Smoking categories Relative 95% CI Comments
Country and years risk
of study
De Stefani et al. Cigarettes/day Adjusted for age and alcohol consumption. Reference group might
(1987) 0-15 1.0 not have been appropriate. Controls included patients with diseases
Uruguay >16 10.9 possibly related to smoking.
1985-86
Tuyns et al. (1988) Ever-smoker 9.9 6.4-15.4 Adjusted for alcohol intake, age, place and their interaction.
France, Italy, Spain Cigarettes/day The association was stronger (2—3-fold) for the supraglottis than for
and Switzerland 1-7 2.4 1.343 the glottis.
1973-80 8-15 6.7 4.2-10.7
16-25 13.7 8.7-21.6
226 16.4 10.1-26.6
Falk et al. (1989) Cigarettes/day Adjusted for age, residence, fruit and vegetable consumption, high-
USA 1-10 54 1.1-27.1 risk occupations and usual alcohol intake
1975-80 11-20 7.0 2.8-18.0
21-30 6.0 2.0-17.9
31-40 20.8 6.3-68.1
> 40 19.2 5.0-734 p for trend < 0.002
Duration (years)
For < 20 cigarettes/day
<35 34 0.9-13.2
35-44 7.4 2.4-23.0
>45 9.6 3.2-29.1 p for trend < 0.001
For > 20 cigarettes/day
<35 11.1 3.1-39.2
35-44 11.3 3.9-333
>45 11.3 3.6-35.0 p for trend < 0.001
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Table 2.1.4.24 (contd)
Reference Smoking categories Relative 95% CI Comments
Country and years risk
of study
Franceschi et al. Cigarettes/day Adjusted for age, area of residence, years of education, occupation
(1990) <14 2.2 1.0-5.2 and alcohol intake
Italy 15-24 4.8 2.3-10.4
198689 >25 7.1 3.3-154 p for trend < 0.01
Duration (years)
1-29 1.9 0.84.4
30-39 5.2 24-115
>40 7.2 3.3-15.6 p for trend < 0.01
Age at starting smoking
(years)
>25 24 1.0-5.7
17-24 5.1 2.4-10.9
<17 6.5 3.3-14.3 p for trend < 0.01
Sankaranarayanan et  Current smoker 1.4 0.8-2.4 Adjusted for age and religion
al. (1990) Duration (years)' "Further adjusted for duration of alcohol and bidi consumption and
India <20 1.6 0.3-7.7 daily consumption of cigarettes and bidis
1983-84 >20 5.2 2.2-12.0 p for trend < 0.005
Ahrens et al. (1991)  Current smoker 3.8 0.96-14.7 Adjusted for age; possible selection bias; only 3 cases and 9 controls
Germany Pack—years' were nonsmokers, 20 cases and 18 controls smoked both cigarettes
1986-87 6-29 2.6 1.0-6.6 and pipe/cigars.
>30 3.0 1.1-7.9 Further adjusted for alcohol intake
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Table 2.1.4.24 (contd)

Reference Smoking categories Relative 95% Cl Comments
Country and years risk
of study
Choi & Kahyo Former smoker 2.2 0.6-8.4 Selection bias could not be excluded.
(1991) Current smoker 54 2.1-143
Republic of Korea Cigarettes/day
198689 1-20 3.7 1.3-10.0
21-40 10.6 3.8-29.9
=241 27.3 5.3-141.9
Duration (years)
1-19 3.8 1.3-23.6
20-39 4.8 2.0-15.7
=240 5.6 1.8-12.9
Age at starting smoking
(years)
=225 6.6 2.1-21.1
18-24 52 2.0-13.9
<17 3.8 1.2-12.1
Zatonski et al. Cigarettes/day Adjusted for age, residence and education
(1991) 0-5 1.0 -
Poland 6-10 8.4 1.5-46.0
198687 11-15 18.1 3.9-83.2
16-20 29.9 7.0-128.0
21-30 33.7 7.6-150.0
>30 59.7 13.0-274.0
Age at starting smoking
(years)
>22 0.6 0.3-1.2
16-22 1.0 -
<16 1.3 0.7-2.23
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Table 2.1.4.24 (contd)
Reference Smoking categories Relative 95% CI Comments
Country and years risk
of study
Freudenheim et al. Pack—years Adjusted for alcohol consumption and education. Response rates too
(1992) 1-12 2.0 0.7-5.9 low; possibility of selection bias
USA 13-29 2.0 0.8-5.3
1975-85 30-45 5.1 1.9-13.6

>46 12.6 5.0-31.5 p for trend < 0.001
Lopez-Abente et al. Cigarettes/day Adjusted for age, alcohol intake and occupation. Low response rates,
(1992) 0-9 1.0 - small sample size; reference groups may have been inappropriate.
Spain 10-19 1.9 0.6-6.0 The association was stronger for the supraglottis than for the glottis.
1982-85 20-29 22 0.6-8.0

>30 43 1.2-154 p for trend = 0.02

Duration (years)

0-20 1.0 -

21-40 3.6 0.7-19.6

>41 13.7 2.3-82.6 p for trend = 0.001

Pack—years

<19 1.0 -

>19-41 33 0.98-10.8

> 41 4.5 1.4-14.9 p for trend = 0.02
Maier et al. (1992b)  Pack—years Adjusted for alcohol consumption. Smokers in case and control
Germany 5-50 5.6 2.9-10.9 groups included 3.5% and 9.5% of cigar or pipe smokers,
1988-89 > 50 9.1 4.5-18.7 respectively. The association was much stronger (10-fold) for the

supraglottis than for the glottis.

Muscat & Wynder Former smoker 4.8 1.7-13.0 Adjusted for age, education, alcohol and Quetelet index.
(1992) Current smoker 13.8 2.3-27.1 The association was stronger (3—4-fold) for the supraglottis than for
USA Cigarettes/day the glottis.
1985-90 1-20 10.3 3.6-29.4

21-40 38.5 12.1-122
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Table 2.1.4.24 (contd)

Reference Smoking categories Relative 95% CI Comments
Country and years risk
of study
Zheng et al. (1992¢)  Men Adjusted for age and education
China Ever-smoker 8.7 3.8-19.6
1988-90 Cigarettes/day
<10 1.6 0.54.9
10-19 7.1 3.1-16.6
20 124 4.6-33.2
>20 25.1 9.9-63.2 p for trend < 0.01
Pack—years
<10 1.4 0.4-4.5
10-19 29 1.1-7.9
20-29 3.1 1.1-8.6
30-39 154 6.0-39.6
=40 25.1 10.3-61.2 p for trend < 0.01
Duration (years)
<20 1.4 0.4-4.6
20-29 4.1 1.6-11.1
30-39 12.0 4.8-30.1
=40 13.2 5.6-31.2 p for trend < 0.01
Women
Pack—years
1-9 9.4 24-372
>10 20.2 5.3-76.9
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Table 2.1.4.24 (contd)
Reference Smoking categories Relative 95% CI Comments
Country and years risk
of study
Hedberg et al. Never-smoker + quit Adjusted for age, sex, alcohol consumption and score in alcoholism
(1994) 2> 15 years 1.0 - screening test
USA Former smoker
1983-87 (< 15 years) 2.5 1443
Cigarettes/day

<20 6.3 3.1-11.8

20-39 10.6 6.5-18.7

=40 23.1 9.4-52.6
Sokic et al. (1994) > 10 years 55 0.6-51.6 Multivariate regression model with 25 variables including coffee,
Yugoslavia > 10 cigarettes/day 18.2 2.0-169.8 alcohol consumption, dietary factors, working conditions, exposure
1991-92 to secondhand smoke and health status; relatively small sample size;

referent group not specified
Tavani et al. (1994) Men Adjusted for centre, age, education, alcohol intake and B-carotene
Italy Moderate smoker 33 1.9-5.5 index. Moderate smokers included former smokers, pipe and/or
1986-92 Heavy smoker 8.8 52-14.8 cigar smokers and current smokers of < 15 cigarettes/day.
Women Estimates in women based on a small number of cases
Current smoker 239 5.2-110.9 p for trend in men < 0.001
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Table 2.1.4.24 (contd)

Reference Smoking categories Relative 95% CI Comments
Country and years risk
of study
Dosemeci et al. Ever-smoker 3.5 2.64.4 Adjusted for age and alcohol
(1997) Cigarettes/day
Turkey 1-10 1.6 0.9-2.6
1979-84 11-20 3.5 2.64.8

=21 6.6 4.2-10.3 p for trend < 0.001

Pack—years

1-10 1.9 1.3-3.0

11-20 44 2.9-6.7

>21 6.0 3.8-9.5 p for trend < 0.001

Duration (years)

1-10 1.1 0.6-1.9

11-20 4.8 3.1-7.4

221 4.1 2.8-6.0 p for trend < 0.001
Maier & Tisch Tobacco—years Adjusted for alcohol. Tobacco—year defined as 20 cigarettes or
(1997) <5 1.0 4 cigars or 5 pipes/day for 1 year. Reference group included light
Germany 5-19 4.0 1.7-9.2 smokers; effects of cigarettes, cigars and pipes could not be
1988-89 50-74 [sic] 6.3 3.0-13.3 separated. The categories of tobacco—years are not continuous and

75-99 7.8 3.6-16.7 appear surprisingly high.

>100 9.5 4.6-19.6
Rao et al. (1999) Current smoker 1.5 0.9-2.4 Adjusted for age and area of residence. Bidi smoking was more
India common than cigarette smoking in the study area.
1980-84
Schlecht ez al. Current smoker 11.7 4.4-315 Adjusted for age, sex, study location, admission period, alcohol
(1999) Pack—years consumption, race, beverage temperature, religion, wood stove use
Brazil 1-20 8.2 3.0-22.6 and consumption of spicy food. One pack = 20 manufactured
1986-89 21-40 9.4 3.3-26.7 cigarettes = 4 hand-rolled, black tobacco cigarettes = 4 cigars =

> 40 16.3 5.3-49.8 5 pipefuls with regular pipe tobacco. Possible selection bias in

controls

CI, confidence interval
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Table 2.1.4.25. Case—control studies on tobacco smoking and laryngeal cancer: smoking cessation

Reference Subjects No. of years since quitting ~ Relative 95% CI Comments
Country and years of risk
study
Tuyns et al. (1988) Men with Current smoker 1.0 Adjusted for alcohol intake, daily cigarette
France, Italy, Spain cancer of the 1-4 1.5 1.2-2.0 consumption, use of filter, type of tobacco
and Switzerland endolarynx 5-9 0.5 0.3-0.8 and degree of inhalation
1973-80 =10 0.3 0.2-0.4
Falk et al. (1989) Men 3-9 years’ cessation Adjusted for age, area of residence, fruit and
USA Cigarettes/day vegetable consumption, high-risk
1975-80 1-10 3.0 0.2-40.2 occupations and usual alcohol intake

11-20 3.6 0.8-15.8

21-30 4.0 0.6-29.5

3140 72 1.0-54.3

> 40 10.9 1.8-68.5 p for trend < 0.002

=10 years’ cessation
Cigarettes/day

1-10 2.8 0.7-10.7

11-20 1.2 0.4-4.0

21-30 1.0 0.2-6.4

3140 3.1 0.4-22.4

> 40 35 0.6-19.1 p for trend = 0.088
Franceschi Men <10 4.6 2.0-104 Adjusted for age, area of residence, years of
et al. (1990) >10 1.2 0.4-3.3 education, occupation and alcohol intake
Italy Nonsmoker 1.0 -

1986-89

Ly
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Table 2.1.4.25 (contd)

Reference Subjects No. of years since quitting  Relative 95% CI Comments
Country and years of risk
study
Abhrens et al. (1991) Men Current smoker 3.8 0.96-14.7 Adjusted for age; only 3 cases and 9
Germany 1-5 2.4 0.5-12.9 controls were nonsmokers.
198687 6-15 1.4 0.3-7.4

> 16 0.9 0.2-4.3 p for trend < 0.001
Choi & Kahyo (1991)  Men Current smoker 1.0 - Selection bias could not be excluded.
Republic of Korea 1-4 0.7 0.2-2.2
198689 5-9 0.4 0.1-3.0

>10 0.2 0.03-1.02
Zatonski et al. (1991) Men Current smoker’ 1.0 - Adjusted for age, area of residence and
Poland 5-10 0.8 0.3-1.8 education
198687 >10 0.3 0.1-0.6 fincluding former smokers who had quit

Nonsmoking period of within the preceding 4 years

> 6 months
No 1.0 -
Yes 0.2 0.1-0.5

Lopez-Abente et al. Men Current smoker 1.0 - Adjusted for age, packs of cigarettes
(1992) 1 1.2 0.3-5.5 smoked over lifetime, alcohol consumption
Spain 2-5 0.7 0.2-2.9 and occupation; low response rate, small
1982-85 6-15 0.8 0.2-3.0 sample size

> 15 0.5 0.1-3.2 p for trend = 0.43
Zheng et al. (1992c¢) Men < 2 or current smoker 1.0 - Adjusted for age and education
China 2-4 1.8 0.64.9
1988-90 5-9 0.6 0.2-1.5

>10 0.6 0.3-1.2
Schlecht et al. (1999) Men Current smoker 10.2 3.7-279 Conditional logistic regression (matching
Brazil <5 11.8 3.7-38.0 variables: age, sex, location and admission
1986-89 6-10 5.0 1.3-19.1 period) adjusted for alcohol and tobacco

11-15 6.6 1.042.1 consumption

>15 1.3 0.3-6.0

CI, confidence interval
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Table 2.1.4.26. Case—control studies on tobacco smoking and laryngeal cancer: type of tobacco and/or

cigarette
Reference Subjects Type of tobacco Relative 95% CI Comments
Country and risk
years of study
Wynder & Untipped vs filter Adjusted for duration, intensity and alcohol
Stellman (1979) Men 1.5 1.1-2.1 consumption
USA Women 4.0 2.0-7.7
1969-76
De Stefani et al. Men Dark tobacco Adjusted for age; controls included patients
(1987) All smokers 354 20.8-60.3 with diseases possibly related to smoking.
Uruguay Cigarettes/day
1985-86 1-10 1.0 -
11-20 24.6 9.0-67.4
>21 59.2 25.5-137.3
Age at starting smoking
(years)
>15 12.3 4.6-32.4
<15 100.1 49.6-202.4
Light tobacco
All smokers 14.7 7.8-27.6
Cigarettes/day
1-10 1.0 -
11-20 14.5 5.3-394
>21 247 7.8-78.4
Age at starting smoking
(years)
>15 5.0 1.5-16.2
<15 51.4 22.4-117.9
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Table 2.1.4.26 (contd)

Reference Subjects Type of tobacco Relative 95% CI Comments
Country and risk
years of study
Tuyns et al. Men Use of filter Adjusted for alcohol intake, daily cigarette
(1988) Only plain 1.0 - consumption and variables analysed
France, Italy, Plain > filter 0.9 0.7-1.2
Spain and Plain < filter 1.03 0.8-1.4
Switzerland Only filter 0.5 0.3-0.8
1973-80 Type of tobacco

Only blond 1.0 -

Blond > black 1.6 0.9-2.7

Blond < black 1.7 1.0-2.7

Inhaler 1.0 -

Non-inhaler 0.7 0.5-0.9
Falk et al. (1989) Men Hand-rolled 20.1 5.4-74.6 Adjusted for age, residence, fruit and
USA Filter + untipped 13.9 5.1-38.1 vegetable consumption, high-risk occupation
1975-80 Untipped only 9.0 3.2-25.1 and usual alcohol intake

Filter only 59 2.4-14.4

Lopez-Abente Men Type of tobacco Adjusted for age, packs of cigarettes smoked
et al. (1992) Blond 1.0 - over lifetime, alcohol consumption and
Spain Mixed 24 0.4-14.9 occupation, low response rate, small sample
1982-85 Black 2.6 0.4-15.2 size
Schlecht ef al. Men Never-smoker 1.0 - Conditional logistic regression (matching
(1999) Filter-tipped cigarettes 8.4 3.1-22.8 variables: age, sex, study location and
Brazil Untipped cigarettes 122 4.1-359 admission period) adjusted for cumulative
198689 Black tobacco (pack—years) alcohol and tobacco consumption, race,

1-20 7.3 2.4-22.4 beverage temperature, religion, wood stove

21-40 8.9 2.9-27.2 use and consumption of spicy food

> 40 8.5 3.0-23.9

CI, confidence interval
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Table 2.1.4.27. Cohort studies on tobacco smoking and cancers of the upper aerodigestive tract

Reference Subjects Cancer site Smoking categories Number of Relative risk 95% CI Comments
Country and ICD code cases
years of study
Hammond & American Cancer  Lip, tongue, Mortality ratio
Horn (1958) Society Study oral cavity, Current smoker 84 7.0
USA 187 783 men pharynx, Cigarettes/day
1952-55 larynx, 1-9 7 7.8
oesophagus 10-20 21 7.0

>21 21 10.5
Doll et al. British Doctors’ Upper 4 Mortality rate Annual mortality rate per
(1980) Study respiratory Nonsmoker 2 100 000 women
UK 6194 women sites Former smoker 3
1951-73 Cigarettes/day

1-14 0

15-24 8

>25 13 p for trend < 0.05
Hammond & Cancer Prevention  Oral cavity, Regular smoker Mortality ratio
Seidman Study I pharynx, Men 6.5
(1980) 358 422 men and larynx Women 33
USA 483 519 women
1967-71
Kono et al. Japanese Oral cavity, Cigarettes/day 18 Adjusted for age and alcohol
(1987) Physicians’ nasal cavity, 1-19 1.2 0.3-4.5 drinking
Japan Study pharynx, >20 3.0 0.9-10.4
1965-83 5477 men larynx

ICD-8: 140—

150, 161
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Table 2.1.4.27 (contd)

HIONWS 0DDVdOlL

Reference Subjects Cancer site Smoking categories Number of Relative risk 95% CI Comments
Country and ICD code cases
years of study
Akiba & Six-prefecture Oral cavity Men Adjusted for age, prefecture of
Hirayama Study ICD-7: 140- Current smoker 64 2.5 1.3-5.7 residence, occupation and
(1990) 122 261 men and 149 Cigarettes/day observation period
Japan 142 857 women 1-14 25 2.2 1.0-5.2
1966-81 15-24 32 2.7 1.3-6.3
25-34 5 4.2 1.3-12.8
>35 2 4.0 0.6-16.2 p for trend = 0.002
Women

Current smoker 5 1.3 0.5-3.2
Tomita et al. 37 646 men Lip, oral 888 Mortality rate Annual mortality rates per
(1991) cavity, Nonsmoker 0.19 10 000 persons
Japan pharynx Former smoker 0.38 Average 6.7 years of follow-up
1975-85 Cigarettes/day

15-24 0.41

25-34 1.34

>35 0.59
Kuller et al. MRFIT Study Mouth and Mortality rate Annual mortality rates per
(1991) 361 662 men larynx Nonsmoker 35 1.5 10 000 persons
USA ICD-9: 140-  Cigarettes/day Reference group includes
1972-82 149; 161 1-15 9 34 former smokers at first screen.

16-25 30 7.0 Relative risk adjusted for age,

26-35 24 9.5 diastolic blood pressure, serum

3645 39 17.3 cholesterol level and race

>46 16 21.1 (black/non-black)

Relative risk
Current smoker 6.6 » <0.0001
Akiba (1994) Life Span Study Oral cavity, 69 f[Upper limit not obtained]
Japan 61 505 survivors pharynx Former smoker 0. 0.1-1.2
1968-87 ICD-9: 140—  Current smoker 1.1 0.6-"
49
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Table 2.1.4.27 (contd)
Reference Subjects Cancer site Smoking categories Number of Relative risk 95% CI Comments
Country and ICD code cases
years of study
Doll et al. British Doctors’ Upper 98 Mortality rate Annual mortality rate per
(1994) Study respiratory Nonsmoker 1 100 000 men
UK 34 439 men sites Former smoker 3
1957-91 Current smoker 24
Cigarettes/day
1-14 12
15-24 18
>25 48 p for trend < 0.05
Chyou et al. American Men of  Upper aero- Former smoker 21 1.7 0.8-3.5 Adjusted for age and alcohol
(1995) Japanese Ancestry  digestive Current smoker 59 3.2 1.7-5.9 intake
USA Study tract Cigarettes/day
(Hawaii) 7995 men ICD-8: 140— 1-20 13 2.2 0.99-4.8
1965-68 149; 150; 21-29 31 2.4 1.2-4.7
161 =230 35 3.0 1.5-5.8 p for trend = 0.002
Duration (years)
1-24 18 2.1 0.97-4.3
25-34 35 2.7 1.4-5.3
=235 25 3.0 1.5-59 p for trend = 0.0006
Murata et al. Chiba Center Oral cavity, Cigarettes/day
(1996) Association Study ~ pharynx, 1-10 1.3
Japan 17 200 male oesophagus, 11-20 1.8
1984-93 participants larynx >21 3.3 p<0.05 p for trend < 0.05
ICD-9: 140—
150; 161
Yuan et al. Shanghai Men’s Head and Ever-smoker 43 5.2 p<0.05 Adjusted for age and alcohol
(1996) Study neck ICD-9: Current smoker consumption
China 18 244 men 140-149; Cigarettes/day
1986-1993 161 <20 32 3.8 p<0.05
220 53 6.7 p<0.05
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Table 2.1.4.27 (contd)

Reference Subjects Cancer site Smoking categories Number of Relative risk 95% CI Comments
Country and ICD code cases
years of study
Engeland et al.  Norwegian Cohort ~ Upper aero- Former smoker 15 0.5 0.3-1.1 Analysis for men only because
(1996) Study digestive Current smoker of the small number of cases in
Norway 26 132 men and tract ICD-7: Cigarettes/day women
1966-93 women 141; 143— 1-4 12 1.2 0.6-2.7
148; 150; 5-9 9 1.1 0.5-2.7
161 10-14 16 1.8 0.9-3.8
215 16 5.4 2.5-12.0
Nordlund et al.  Swedish Census Upper aero- 94 Adjusted for age and place of
(1997) Study digestive Former smoker 0.9 0.2-3.8 residence
Sweden 26 000 women tract Current smoker 2.1 1.3-3.6
1964-89 ICD-7: 141, Cigarettes/day
143-148; 1-7 1.6 0.8-3.3
150; 161 8-15 3.2 1.6-6.6
216 1.9 0.5-7.9
Age at starting smoking
(years) Further adjusted for amount
>23 1.0 - smoked daily
20-23 0.4 0.1-2.0
<19 1.0 0.3-2.8 p for trend = 0.777
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Table 2.1.4.27 (contd)
Reference Subjects Cancer site Smoking categories Number of Relative risk 95% CI Comments
Country and ICD code cases
years of study
Kjaerheim 10 960 men Upper aero- Never/occasional 5 1.0 Adjusted for age and alcohol
et al. (1998) digestive smoker 0.64.8 consumption
Norway tract Former smoker 11 1.7 All categories include smokers
1968-92 ICD-7: 141; Current smoker (g/day) of cigarettes or pipes.
143; 144; <15 34 2.6 1.0-6.8 p for trend < 0.002
145, 215 15 4.7 1.7-13.2
147, 148, N . . .
ever/occasional 4 1.0 - Further adjusted for diet
150, 161 -
smoker (consumption of oranges and
Former smoker 11 2.0 0.6-6.4 bread)
Current smoker (g/day)
<15 30 2.7 1.0-7.7
>15 15 4.4 1.4-13.5 p for trend = 0.005
Similar results were obtained
for cigarettes and pipes
analysed separately.
Liaw & Chen Taiwanese Study Lip, oral Current smoker 13 men 4.2 0.5-32.9 ICD-9 was used, but no codes
(1998) 11 096 men and cavity and 0 women were reported.
China, 3301 women pharynx Cigarettes/day Adjusted for age and alcohol
Province of <10 2.3 0.2-25.5 consumption
Taiwan 11-20 4.7 0.6-38.8
1982-94 >20 7.5 0.7-86.7  p for trend = 0.05
Duration (years)
21-30 6.0 0.6-55.2
>30 4.5 0.5-38.4  p for trend = 0.08
Age at starting smoking
(years)
<20 5.7 0.7-46.1
>24 4.5 0.5-43.5 p for trend =0.11
Pack—years
<20 1.9 0.2-21.2
2040 39 0.4-34.4
>41 11.6 1.2-109.1  p for trend = 0.01

CI, confidence interval

081

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.4.28. Case—control studies on tobacco smoking and cancers of the upper aerodigestive tract: main characteristics

of study design

Reference
Country and years
of study

Number of cases and controls

Criteria for eligibility and comments

Blot et al. (1988)
USA
1984-85

Ferraroni et al. (1989)
Italy
1983-88

Merletti et al. (1989)
Italy
1982-84

Talamini et al. (1990)
Italy
1986-89

Barra et al. (1991)
Italy
1985-90

Men: 762 cases and 837
controls; women: 352 cases and
431 controls

Men: 43 cases and 1334
controls; women: 7 cases and
710 controls

Men: 86 cases and 385 controls;
women: 36 cases and 221
controls

Men: 291 cases and 1272
controls; women: 45 cases and
380 controls

Men: 236 cases, 577 cancer
controls and 1122 non-cancer
controls; women: 36 cases, 446
cancer controls and 762 non-
cancer controls

Population-based study in four regions

Incident cases of pathologically confirmed oral and pharyngeal cancer identified through
local cancer registries; aged 18—79 years; 75% of all incident cases

Controls selected by random-digit dialling (aged 18—64 years) and from Health Care
Financing Administration rosters (aged 65—79 years), frequency-matched by age, sex and
race

Hospital-based study in four hospitals in Milan

Cases confirmed histologically, aged < 75 years

Controls with traumatic, non-traumatic orthopaedic and acute surgical conditions and ear,
nose, throat, skin and dental disorders included; malignant tumours, digestive tract
disorders and coffee-, alcohol- or tobacco-related conditions excluded; median age, 56
years

Population-based study

Cases histologically confirmed as squamous invasive carcinoma

Controls selected from random samples of files of residents of Turin stratified by sex and
age

Hospital-based study in two areas of northern Italy; study restricted to abstainers from
alcohol

Cases histologically confirmed as cancer of oral cavity (183) or pharynx (153)

Controls: patients from the same hospitals admitted for acute illnesses, without malignant
tumours or conditions related to tobacco or alcohol consumption

Hospital-based study in the Pordenone province

Cases histologically confirmed

Cancer controls with cancers not related to tobacco or alcohol consumption: colorectal,
renal cell, prostate, thyroid, and haematological.

Non-cancer controls admitted for acute illnesses, without malignant tumours or conditions
related to tobacco or alcohol consumption
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Table 2.1.4.28 (contd)

Reference
Country and years
of study

Number of cases and controls

Criteria for eligibility and comments

La Vecchia ef al. (1991)
Italy
1987-89

De Stefani et al. (1992)
Uruguay
1988-90

Franceschi et al. (1992)
Italy
1986-90

Marshall et al. (1992)
USA
1975-83

Zheng et al. (1992a)
China
1988-90

Day et al. (1993)
USA
1984-85

Men: 89 cases and 875 controls;
women: 16 cases and 294
controls

Men: 109 cases and 273 controls

Men: 104 cases and 726 controls

Men: 201 cases and 201
controls; women: 89 cases and
89 controls

Men: 115 cases and 269
controls; women: 89 cases and
145 controls

Men: 729 cases and 785
controls; women: 336 cases and
397 controls

Hospital-based study in five hospitals in Milan

Incident cases of histologically confirmed oral (35) or oropharyngeal (70) cancer, aged
<75 years

Controls admitted for acute, non-neoplastic or digestive diseases unrelated to alcohol or
tobacco consumption; aged 21-74 years

Hospital-based study in a cancer institute

Cases of cancer of the mouth and pharynx

Controls with diseases unrelated to tobacco or alcohol use, admitted to the same hospital
during the same time period

Hospital-based study in the Pordenone province and the greater Milan area (Lombardy
region)

Cases histologically confirmed

Non-cancer controls admitted to the same hospitals for acute illnesses unrelated to
tobacco or alcohol consumption

Population-based study

Cases from 20 major hospitals in three New York counties, histologically confirmed (90%
squamous-cell carcinoma)

Controls selected by sampling dwellings, individually matched on neighbourhood, age
and sex

Population-based study in the urban Shanghai area, linked to the Shanghai Cancer
Registry
Controls randomly selected from the Shanghai Resident Registry

Population-based study in four regions

Incident cases of histologically confirmed oral and pharyngeal cancer identified through
local cancer registries

Controls selected by random-digit dialling (aged 18—64 years) and Health Care
Administration rosters (aged 65-79 years), frequency-matched by age, sex and race

[4:14

€8 HNNTOA SHdVIDONOW DdVI



Table 2.1.4.28 (contd)

Reference
Country and years
of study

Number of cases and controls

Criteria for eligibility and comments

Kune et al. (1993)
Germany
1982

Mashberg et al. (1993)
USA
1972-83

Negri et al. (1993)
Italy
1984-92

Spitz et al. (1993)
USA
1987-91

De Stefani et al. (1994)
Uruguay
1988-92

Kabat et al. (1994)
USA
1977-90

Men: 41 cases and 398 controls

Men: 359 cases and 2280
controls

Men: 372 cases and 1575
controls; women: 67 cases and
531 controls

Men: 70 cases and 70 controls;
women: 38 cases and 38
controls

Men: 246 cases and 253 controls

Men: 1097 cases and 2075
controls; women: 463 cases and
873 controls

Population-based study

Incident cases of histologically confirmed squamous-cell oral and pharyngeal cancer at a
general hospital in Heidelberg; mean age, 64 years

Community controls from Melbourne Colorectal Cancer Study; mean age, 65 years

Hospital-based study in a veterans’ medical centre in New Jersey

Cases histologically confirmed as invasive squamous-cell carcinoma or carcinoma in situ
Controls without evidence of cancer or dysplasia of the pharynx, larynx, lung or
oesophagus

Hospital-based study

Cases histologically confirmed

Controls: patients admitted to the same network of hospitals for acute, non-neoplastic,
non-digestive conditions

Population-based study in Texas
Cases histologically confirmed as squamous-cell carcinoma
Controls selected from blood and platelet donors, matched on age, sex and ethnicity

Hospital-based study in a cancer institute

Incident cases of histologically confirmed squamous-cell carcinoma of the oral cavity and
pharynx, aged 4089 years; participation rate, 100%

Controls free of benign oral tumours, non-neoplastic conditions of the mouth and
pharynx, digestive diseases, or diseases related to tobacco and alcohol consumption;
frequency-matched by age; participation rate, 100%

Hospital-based study in 28 hospitals in eight cities

Cases histologically confirmed

Controls: patients with diseases unrelated to tobacco or alcohol consumption, and without
history of tobacco-related cancer, matched on age, sex, race, hospital and date of
interview

HIONWS 0DDVdOlL

€8y



Table 2.1.4.28 (contd)

Reference
Country and years
of study

Number of cases and controls

Criteria for eligibility and comments

Muscat et al. (1996)
USA
1981-90

Sanderson et al. (1997)
Netherlands
1980-90

Lewin et al. (1998)
Sweden
1988-91

Talamini et al. (1998)
Italy and Switzerland
1992-97

Rao et al. (1999)
India
1980-84

Bosetti et al. (2000)
Italy and Switzerland
1984-97

Men: 687 cases and 619
controls; women: 322 cases and
304 controls

Women: 303 cases

Men: 545 cases and 641 controls

Men: 10 cases and 79 controls;
women: 22 cases and 145
controls

678 cases and 635 controls
(men only)

Women: 195 cases and 1113
controls

Hospital-based study

Cases histologically confirmed

Controls with conditions unrelated to tobacco use, identified from daily hospital
admission logs, matched on sex, age, race and date of admission

Population-based study

Cases of squamous-cell carcinoma of the oral cavity and oropharynx

Controls: data from a large national survey on public health conducted by the National
Central Bureau of Statistics; matched on sex and age

Population-based study in two areas

Cases identified at weekly conferences at all ear, nose and throat departments in the study
area (90%) and from regional cancer registers (10%); aged 40-79 years; 90% eligible
cases

Controls selected by random sampling from a population register stratified by region and
age; response rate, 85%

Multicentre hospital-based study; analysis restricted to abstainers from alcohol

Cases histologically confirmed

Controls admitted for acute non-neoplastic conditions unrelated to alcohol consumption
or tobacco use

Hospital-based study in Mumbai

Cases of cancer of the oral cavity and pharynx

Controls with infectious diseases and benign tumours, free from cancer, admitted during
the same period as controls [no matching]

Two multicentre hospital-based studies

Cases histologically confirmed

Controls admitted for acute non-neoplastic conditions, frequency-matched by age and
residence
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Table 2.1.4.28 (contd)

Reference Number of cases and controls Criteria for eligibility and comments

Country and years

of study

Dikshit & Kanhere Men: 247 cases and 260 controls ~ Population-based study in Bhopal

(2000) Cases of oropharyngeal cancer collected by a population-based cancer registry

India Controls randomly selected from a group of 2500 men surveyed for tobacco habits in the
1986-92 general population, stratified by age

Moreno-Lopez et al. Men: 63 cases; women: 12 cases;  Hospital-based study in three hospitals in the Madrid community

(2000) 150 controls Cases histologically confirmed

Spain Controls selected from healthy subjects with no history of cancer or oral disease, in health

Zavras et al. (2001)
Greece
1995-98

Men: 68 cases and 69 controls;
women: 42 cases and 46 controls

care centres corresponding to the hospitals

Hospital-based study in three university hospitals in Athens
Cases histologically confirmed
Controls hospitalized for conditions unrelated to cancer, matched on age and sex
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Table 2.1.4.29. Case—control studies on tobacco smoking and cancers of the upper aerodigestive tract

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Blot et al. Oral cavity and Men Adjusted for age, race, study location,
(1988) pharynx 659 593 Ever-smoker 1.9 1.3-2.9 alcohol consumption and respondent
USA ICD-9: 485 239 Current smoker 34 23-5.1 status
1984-85 141 tongue Cigarettes/day
143 gum 80 173 1-19 1.2 0.7-1.8
144 floor of mouth 312 288 20-39 2.1 1.4-3.1
145 other 262 130 240 2.8 2844
146 oropharynx Duration (years)
148 hypopharynx 45 138 1-19 0.8 0.5-1.3
149 other sites 286 281 20-39 1.9 1.2-2.8
within lip, oral 313 171 =40 3.6 2.3-5.6
cavity and pharynx Age at starting
smoking (years)
38 47 225 1.8 0.9-33
279 285 17-24 1.8 1.2-2.7
325 258 <17 2.1 1.4-3.2
Women
298 229 Ever-smoker 3.0 2.04.5
258 129 Current smoker 4.7 3.0-7.3
Cigarettes/day
60 104 1-19 1.8 1.1-2.9
145 94 20-39 3.6 23-58
93 31 240 6.2 3.6-11.3
Duration (years)
15 59 1-19 1.0 0.5-1.9
127 105 20-39 29 1.8-4.6
153 64 240 5.0 3.0-8.3
Age at starting
smoking (years)
54 54 225 2.8 1.64.8
153 116 17-24 3.1 2.0-4.9
89 59 <17 29 1.74.9
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study

Ferraroni etal. ~ Mouth and pharynx 2 380 Former smoker 0.9 Adjusted for age, sex, education,
(1989) Cigarettes/day marital status, social class, coffee and
Italy 5 267 <15 3.6 alcohol consumption
1983-88 25 332 15-24 11.1 p <0.01 for all current cigarette
12 159 =25 11.0 smokers combined
Merletti et al. Oral cavity and Men Men Tobacco/day (g) Adjusted for age
(1989) oropharynx 3 58 1-7 0.9 0.2-3.9
Italy ICD-9: 27 91 815 4.6 1.8-11.9
1982-84 140.3 upper lip 37 106 16-25 5.2 2.1-133
140.4 lower lip 14 45 >25 52 1.9-14.6
141 tongue Duration (years)
143 gum 4 54 1-20 1.0 0.2-5.1
144 floor of mouth 5 52 21-30 1.7 0.4-6.9
145 other parts of 29 79 31-40 5.0 1.6-16.2
mouth 26 77 41-50 5.0 1.8-13.8
146 oropharynx 17 38 >50 7.1 1.9-26.0
Age at starting smoking
(years)
9 42 >20 3.4 1.1-10.6
24 119 18-20 3.1 1.2-84
27 91 15-17 4.6 1.8-12.2
21 48 <15 7.0 2.6-18.4
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Table 2.1.4.29 (contd)
Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Merletti et al. Women Women Tobacco/day (g) Adjusted for age
(1989) 10 32 — 5.6 2.0-15.3
(contd) 13 52 28 5.9 2.3-15.0
Duration (years)
9 60 1-30 5.5 1.8-16.8
8 15 31-40 6.1 2.1-18.1
6 9 >40 5.7 1.9-16.9
Age at starting smoking
(years)
10 31 >20 4.7 1.8-124
13 53 <20 6.7 2.4-18.4
Men Men Tobacco (g/day) Multivariate logistic regression model;
1-7 1.0 - adjusted for age, educational level, area
8-15 44 1.0-18.3 of birth, alcohol consumption and type
16-25 5.1 1.2-21.0 of alcoholic beverage
>25 6.2 1.4-28.3 Trends not seen for women for any
Duration (years) variable
1-20 1.0 -
21-30 0.7 0.1-4.4
3140 2.5 0.3-18.4
41-50 3.9 0.4-34.6
>50 34.0 2.6-436.4
Age at starting smoking
(years)
<15 1.0 -
15-17 0.6 0.3-1.5
18-20 0.4 0.2-0.9
>20 0.4 0.1-1.1
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Talamini et al. Oral cavity and 3 34 Former smoker 4.1 0.5-93.6 Non-drinkers only; adjusted for age and
(1990) pharynx Current smoker sex
Italy (nasopharynx and Cigarettes/day
198689 salivary glands 2 12 <15 3.8 0.2-58.2
excluded) 10 22 215 12.9 2.3-106.3 p for trend < 0.001
Barra et al. Oral cavity and Cigarettes/day Adjusted for age, sex, education,
(1991) pharynx Cancer controls occupation and alcohol consumption
Italy 58 134 <14 52 2.9-9.2
1985-90 73 119 15-24 5.8 3.2-10.5
49 48 225 9.6 4.9-18.9 p for trend < 0.01
Non-cancer controls
58 254 <14 5.8 3.3-10.1
73 268 15-24 6.1 3.5-10.9
49 87 >25 12.2 6.4-23.2 p for trend < 0.01
Duration (years)
Cancer controls
57 237 <30 2.7 1.5-4.9
78 123 30-39 7.0 3.9-12.6
107 186 >40 7.4 4.0-13.6 p for trend < 0.01
Non-cancer controls
57 537 <30 2.7 1.5-4.7
78 258 30-39 6.9 3.9-12.1
107 288 >40 8.8 4.9-15.6 p for trend < 0.01
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Barra et al. Age at starting smoking
(1991) (contd) (years)
Cancer controls
26 121 =25 2.8 14-54
122 298 17-24 4.7 2.7-8.1
101 155 <16 6.8 3.8-12.2 p for trend < 0.01
Non-cancer controls
26 192 >25 3.3 1.7-6.2
122 583 17-24 4.9 2.9-8.4
101 331 <16 6.6 3.8-11.5 p for trend < 0.01
La Vecchia Oral cavity and 11 244 Former smoker 4.3 Data stratified by sex and decade of age
etal (1991) oropharynx Cigarettes/day
Italy (nasopharynx and 61 372 <25 11.0
1987-89 salivary glands 23 123 >25 17.9
excluded)
De Stefani Mouth and pharynx 87 122 Current smoker 1.0 - Adjusted for age, county, area of
etal. (1992) 19 112 Former smoker 0.3 0.1-0.6 residence, education, income and
Uruguay Cigarettes/day alcohol consumption; light smokers
1988-90 16 74 1-10 1.0 - used as reference group
41 74 1120 2.0 0.9-4.4
26 34 21-30 3.1 1.3-7.6
23 52 >3] 1.9 0.8-4.5
Duration (years)
7 58 1-29 1.0 -
20 58 30-39 2.3 0.8-6.4
40 47 40-49 4.8 1.7-13.4
39 71 >50 43 1.5-12.3
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Franceschi Mouth 18 260 Former smoker 3.6 1.0-12.6 Adjusted for age, area of residence,
et al. (1992) ICD-9: 78 306 Current smoker 11.8 3.6-38.4 occupation and alcohol use
Italy 143 gum Cigarettes/day
1986-90 144 floor of mouth 18 206 <14 4.5 1.3-15.8
145 other parts of 51 229 1524 11.0 3.3-36.4
mouth 26 125 >25 9.6 2.8-33.1 p for trend < 0.01
149 other parts Duration (years)
within lip, oral 17 229 <29 35 1.0-12.3
cavity and pharynx 36 157 30-39 11.0 3.2-36.3
41 174 240 14.3 4.1-49.6 p for trend < 0.01
Age at starting smoking
(years)
40 280 >20 6.5 2.0-21.8
59 282 <19 11.0 3.3-364 p for trend < 0.01
Marshall et al. Oral cavity: 290 290 Pack—years Matched pairs analysis
(1992) tongue, oropharynx, 1-20 1.3 0.7-2.4
USA floor of mouth, 21-30 2.7 1.2-6.0
1975-83 pharynx, 3140 29 1.5-5.9
hypopharynx 41-50 7.0 3.3-15.1
51-70 7.7 3.7-15.9
271 5.7 2.7-12.1 p for trend < 0.0001
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% C1 Comments
Country and ICD code cases controls risk
years of study
Zheng et al. Oral cavity and 115 269 Pack—years Analysis for men only
(1992a) pharynx <25 0.8 0.4-14
China ICD-9: >25 22 1.2-4.1 p for trend < 0.05
1988-90 141 tongue

143 gum

144 floor of mouth

145 other parts of

mouth

146 oropharynx

148 hypopharynx

149 other parts

within lip, oral

cavity and pharynx
Day et al. Oral cavity and Whites Whites Adjusted for age, sex, study location,
(1993) pharynx 568 256 Current smoker 3.6 2.6-4.8 alcohol consumption and respondent
USA ICD-9: Cigarettes/day status
1984-85 141 tongue 90 186 1-19 1.2 0.8-1.7

143 gum 349 308 20-39 22 1.6-2.9

144 floor of mouth 306 144 =40 2.8 2.0-4.0

145 other parts of Duration (years)

mouth 38 152 1-19 0.6 0.4-1.0

146 oropharynx 313 293 20-39 1.9 1.3-2.5

148 hypopharynx 386 191 =40 33 2.3-4.6

149 other sites Age at starting smoking

within lip, oral (years)

cavity and pharynx 71 74 =25 22 1.4-3.5

356 322 17-24 1.9 1.4-2.6
308 241 <17 2.0 1.4-2.7
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Day et al. Blacks Blacks
(1993) (contd) 147 81 Current smoker 2.3 1.1-4.7
Cigarettes/day
39 62 1-19 1.2 0.5-2.6
93 57 20-39 2.1 1.04.4
36 14 240 2.8 1.0-7.7
Duration (years)
14 28 1-19 0.9 0324
84 72 20-39 1.6 0.7-3.3
66 33 240 2.9 1.2-7.2
Age at starting smoking
(years)
14 18 225 1.2 0.4-3.6
67 56 17-24 1.7 0.8-3.8
84 59 <17 1.8 0.8-3.9
Kune et al. Oral cavity and Former smoker 3.9 0.5-34.0 Adjusted for age, alcohol consumption,
(1993) pharynx Current smoker 13.8 1.1-112.5 vitamin C and fibre intake
Germany
1982
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Mashberg et al.  Oral cavity and 9 309 Minimal smoking 1.0 - Adjusted for age, race and alcohol
(1993) oropharynx 9 307 Former smoker 0.8 0.3-2.2 drinking; reference groups may have
USA Current smoker been inappropriate.
1972-83 Cigarettes/day
41 269 6-15 4.0 1.9-8.5 Trends seen and commented upon, but
109 538 16-25 4.4 2.2-8.9 not analysed
61 216 26-35 5.6 2.7-11.7
94 381 =36 4.0 1.9-8.2
Duration (years) Further adjusted for average cigarette
23 438 Nonsmoker and 1-15 1.0 - consumption
55 440 16-30 0.7 0.3-3.6
203 1017 31-45 1.5 0.4-5.3
78 385 246 1.9 0.5-7.1
Pack—years
25 419 Nonsmoker and 1-5 1.0 -
37 395 5-25 3.1 1.3-7.3
143 708 25-50 5.5 2.5-12.1
78 378 50-75 4.5 2.0-10.2
76 380 >175 4.0 1.8-9.0
Negri et al. Oral cavity and Moderate/former smoker 3.6 Adjusted for alcohol consumption
(1993) pharynx Heavy and/or pipe/cigar
Italy ICD-9: 141-149 smoker 9.4
1984-92
Spitz et al. Upper aero- Cigarettes/day Univariate analysis
(1993) digestive tract 1-14 42 1.4-12.8
USA 15-24 7.9 3.2-19.1
1987-91 >25 11.0 44-274 p for trend < 0.001
>25 4.8 2.3-10.0 Adjusted for alcohol, mutagen

sensitivity and educational level
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% C1 Comments
Country and ICD code cases controls risk
years of study
De Stefani Oral cavity and Pack—years Adjusted for age, area of residence and
et al. (1994) pharynx (lip, 36 82 1-26 1.5 0.6-3.9 education
Uruguay salivary glands and 62 55 27-45 33 1.3-8.3
1988-92 nasopharynx 70 44 46-70 42 1.6-10.9
excluded) 71 38 >71 4.5 1.7-11.6
Kabat et al. Oral cavity and Men Men Adjusted for age, years of schooling,
(1994) pharynx: 246 811 Former smoker 1.1 0.8-1.5 alcohol consumption, race, time period
USA tongue, floor of 676 667 Current smoker 33 2443 and type of hospital
1977-90 mouth, gums, Cigarettes/day
gingiva, buccal 284 376 1-20 1.0 -
mucosa, palate, 128 116 21-30 1.5 1.1-2.1
retromolar area, 264 175 >31 1.8 1424
tonsil, other pharynx Duration (years) Also adjusted for amount smoked and
(nasopharynx 97 355 1-20 1.0 - smoking status
excluded) 469 776 21-40 1.3 0.96-1.7
355 347 241 1.8 1.3-2.7
Women Women Adjusted for age, years of schooling,
79 210 Former smoker 1.4 1.0-2.0 alcohol consumption, race, time period
271 192 Current smoker 43 32-59 and type of hospital
Cigarettes/day
143 132 1-20 1.0 -
54 28 21-30 1.7 0.9-29
74 32 >31 1.9 1.1-32
Duration (years)
35 108 1-20 1.0 - Also adjusted for amount smoked and
201 216 21-40 1.5 0.9-2.4 smoking status
114 79 241 1.8 0.97-3.4
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Muscat et al. Oral cavity and Men Men Cumulative tar (kg) Adjusted for age, residence, urban/rural
(1996) pharynx 61 99 <14 1.0 0.6-1.6 status, birthplace, education and total
USA ICD-9: 99 119 1.4-3.5 0.9 0.6-1.6 alcohol consumption
1981-90 141 tongue 174 122 3.5-6.8 1.6 1.0-2.5
143 gum 283 141 >6.8 2.1 1432 p for trend < 0.01
144 floor of mouth Pack—years
145 other parts of 69 131 1-19 0.7 0.5-1.1
mouth 142 132 20-39 1.4 0.9-2.1
146 oropharynx 186 108 40-59 2.0 1.3-3.1
148 hypopharynx 219 110 > 60 2.2 14-33 p for trend < 0.01
149 other sites Women Women Cumulative tar (kg)
within lip, oral 47 55 <14 1.8 1.1-3.0
cavity and pharynx 60 34 1.4-3.5 2.8 1.6-4.9
85 33 3.5-6.8 3.2 1.9-5.6
53 15 >6.8 4.6 2.5-8.7 p for trend < 0.01
Pack—years
49 66 1-19 1.6 1.0-2.6
72 37 20-39 33 2.0-5.9
76 21 40-59 5.5 2.9-10.1
48 13 > 60 53 2.5-11.3 p for trend < 0.01
Sanderson Oral cavity and Cigarettes/day Adjusted for age and alcohol
et al. (1997) oropharynx 57 350 1-19 1.3 0.9-2.0
Netherlands 79 241 >19 2.2 1.5-33

1980-90
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Lewin et al. Head and neck 116 234 Former smoker 1.9 1.3-2.8 Adjusted for age, region and alcohol
(1998) 501 448 Ever-smoker 4.0 2.8-5.7
Sweden 385 214 Current smoker 6.5 4495
1988-91 Tobacco/day (g)
202 211 <15 3.4 2.3-5.1
230 189 15-24 44 2.9-6.5
69 48 225 4.8 2.9-8.1
Duration (years)
50 156 <30 1.2 0.7-1.9 —
168 148 30-44 3.9 2.6-5.9 @)
283 144 245 7.2 4.8-10.8 g
Age at starting smoking @)
(years) 8
33 49 =25 2.6 1.5-4.6 n
101 102 20-24 3.8 24-59 Z
257 220 15-19 4.0 2.7-5.9 ©)
110 77 <15 5.0 32-79 ~
. o3|
Total consumption
(kg tobacco)
53 145 <125 1.5 1.0-2.4
181 146 126-250 43 2.9-6.5
267 157 > 250 5.9 4.0-8.8
Talamini ez al. Oral cavity and 7 33 Former smoker 22 0.8-6.2 Analysis restricted to abstainers from
(1998) pharynx; naso- Current smoker alcohol
Italy and pharynx and salivary Cigarettes/day Adjusted for study centre, age, sex and
Switzerland gland excluded 6 44 <25 1.5 0.5-4.6 education
1992-97 3 5 225 7.2 1.1-46.6 p for trend = 0.07
Rao et al. Oropharynx 45 98 Cigarette smoker 1.3 0.8-2.2 Adjusted for age and area of residence;
(1999) ICD-9: 141.0, 145.3, in the study area, cigarette smoking
India 146.9 was not as common as bidi smoking.
198084
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Table 2.1.4.29 (contd)
Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Bosetti et al. Oral cavity and 19 111 Former smoker 1.6 0.9-2.9 Adjusted for education, body-mass
(2000) pharynx Current smoker index and alcohol consumption
Italy and Cigarettes/day
Switzerland 57 139 1-14 3.6 2.3-5.6
1984-97 47 93 >15 4.6 2.7-7.6 p for trend < 0.0001
Duration (years)
29 138 <28 1.6 1.0-2.7
75 88 >28 5.1 3.3-7.7 p for trend < 0.0001

Dikshit & Oropharynx Cigarettes/day Adjusted for age and bidi smoking
Kanhere (2000)  ICD-9: 141.0, 141.6, 15 1-10 1.5 0.5-4.4
India 145.3,145.4,146.0- 18 11-20 5.7 2.2-15.0
1986-92 146.9, 147.0-147.9, 9 >20 11.4 2.7-48.8

148.0-149.0
Moreno-Lopez ~ Oral cavity Cigarettes/day Adjusted for alcohol consumption and
et al. (2000) ICD-9: 22 38 1-20 3.1 1.4-6.7 daily tooth brushing
Spain 140 lip 23 13 220 8.3 3.4-204 p for trend < 0.05

141 tongue

143 gum

144 floor of mouth

145 other parts of
mouth
146 oropharynx
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Table 2.1.4.29 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
Country and ICD code cases controls risk
years of study
Zavras et al. Oral cavity Men Men Adjusted for age, hospital and alcohol
(2001) ICD-9: 8 22 Former smoker 04 0.1-1.3 consumption; very few cases in women
Greece 141 tongue 56 46 Current smoker 3.0 1.2-79
1995-98 143 gum Pack—years
144 floor of mouth 10 17 1-25 1.0 0.3-3.0
145 other parts of 14 14 >25-50 1.4 0.54.3
mouth 32 15 > 50 2.8 1.0-8.0 p for trend = 0.03
148 hypopharynx Women Women
149 other parts 8 3 Former smoker 6.2 1.2-31.4
within lip, oral 5 5 Current smoker 0.7 0.1-3.7
cavity and pharynx Pack—years
7 5 1-25 1.9 0.5-7.8
5 2 26-50 4.1 0.6-26.9
1 1 >50 0.9 0.0-24.6 p for trend = 0.30
Men and women Also adjusted for sex
combined
16 25 Former smoker 0.9 0.4-2.1 p for trend = 0.01
61 51 Current smoker 3.0 1.4-6.6
Pack—years
17 22 1-25 1.3 0.6-3.0
19 16 26-50 1.7 0.7-4.3
33 16 >50 33 1.3-8.5

CI, confidence interval
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Table 2.1.4.30. Case—control studies on tobacco smoking and cancers of the upper aerodigestive tract cancer: smoking cessation

Reference Cancer subsite No. of No. of Years since quitting Relative 95% CI Comments
(country and ICD code cases controls risk
years of study)
Blot et al. Oral cavity and Men Men Adjusted for age, race, study location, alcohol
(1988) pharynx 485 239 Current smoker 34 2.3-5.1 consumption and respondent status
USA ICD-9: 64 98 1-9 1.1 0.7-1.9
1984-85 141 tongue 56 114 10-19 1.1 0.7-1.9
143 gum 43 141 =220 0.7 0.4-12
144 floor of mouth Women  Women
145 other 258 129 Current smoker 4.7 3.0-7.3
146 oropharynx 24 39 1-9 1.8 0.9-3.6
148 hypopharynx 10 35 10-19 0.8 0.4-19
149 other sites within 4 26 220 0.4 0.1-1.4
lip, oral cavity and
pharynx
Merletti et al. Oral cavity and Men Men Adjusted for age
(1989) oropharynx 68 195 0-1 54 2.3-16.8
Italy ICD-9: 11 42 2-5 4.4 1.6-12.4
198284 140.3 upper lip 2 63 >5 0.4 0.1-2.7
140.4 lower lip 5 85 Nonsmoker 1.0 -
141 tongue Women  Women Adjusted for age
143 gum 18 68 0-1 7.4 3.0-18.3
144 floor of mouth 5 16 >1 3.7 1.3-10.8
145 other parts of 13 137 Nonsmoker 1.0 -
mouth Men Men 0-1 1.0 - Multivariate logistic regression model
146 oropharynx 2-5 0.7 0.3-1.8 adjusted for age, educational level, area of
>5 0.3 0.1-1.8 birth, alcohol consumption and type of
Women Women 0-1 1.0 - alcoholic beverage
>1 1.5 0.3-8.9
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Table 2.1.4.30 (contd)

Reference Cancer subsite No. of No. of Years since quitting Relative 95% CI Comments
(country and ICD code cases controls risk
years of study)
Barra et al. Oral cavity and Cancer controls Adjusted for age, sex, education, occupation
(1991) pharynx 43 120 <10 39 2.0-7.8 and alcohol consumption
Ttaly 22 151 >10 1.4 0.6-3.1 p for trend < 0.01 with both groups of
198590 21 445 Nonsmoker 1.0 - controls
Non-cancer controls

43 239 <10 39 2.0-7.8

22 261 210 1.6 0.8-3.5

21 769 Nonsmoker 1.0 -
De Stefani Mouth and pharynx 84 121 Current smoker 1.0 - Adjusted for age, county, residence,
etal. (1992) 10 25 1-4 0.6 0.2-1.4 education, income and alcohol consumption
Uruguay 7 11 5-9 1.1 04-3.3
1988-90 5 77 210 0.1 0.0-0.3
Franceschi Mouth 78 306 Current smoker 11.8 3.6-384 Adjusted for age, area of residence,
etal. (1992) ICD-9: 13 122 <10 3.8 1.0-14.4 occupation and alcohol use
Italy 143 gum 3 138 =10 0.7 0.1-3.9 p for trend < 0.01
1986-90 144 floor of mouth

145 other parts of
mouth

149 other parts within

lip, oral cavity and
pharynx
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Table 2.1.4.30 (contd)

Reference Cancer subsite No. of No. of Years since quitting Relative 95% CI Comments
(country and ICD code cases controls risk
years of study)
Day et al. Oral cavity and Whites Whites Adjusted for age, sex, study location, alcohol
(1993) pharynx 568 256 Current smoker 3.6 2.64.8 consumption and respondent status
USA ICD-9: 70 107 1-9 1.1 0.7-1.6
1984-85 141 tongue 63 128 10-19 1.1 0.7-1.6
143 gum 41 147 =20 0.6 0.3-0.9
144 floor of mouth Blacks Blacks
145 other 147 81 Current smoker 2.3 1.1-4.7
146 oropharynx 13 24 1-9 1.1 0.4-3.1
148 hypopharynx 1 13 10-19 0.1 0.0-1.3
149 other sites within 3 15 >20 0.3 0.1-1.7
lip, oral cavity and
pharynx
Mashberg e al. ~ Oral cavity and 9 309 3-10 1.3 0.3-6.5
(1993) USA oropharynx 6 147 211 0.5 0.1-2.6
1972-83 3 160 Minimal smoking 1.0 -
Kabat et al. Oral cavity and Men Men Adjusted for age, years of schooling, alcohol
(1994) pharynx 676 668 Current smoker 1.0 - consumption, race, time period, type of
USA 113 225 1-9 0.6 0.4-0.8 hospital, and intensity and duration of
1977-90 59 276 10-19 0.3 0.2-0.5 smoking
70 306 =220 0.5 0.3-0.9
Women Women
271 193 Current smoker 1.0 -
40 69 1-9 0.5 0.3-0.8
24 82 10-19 0.3 0.2-0.5
15 59 =20 0.3 0.1-0.8
Lewin et al. Head and neck 385 214 Current smoker 6.5 44-95 Adjusted for age, region and alcohol
(1998) 61 75 1-10 32 2.0-52
Sweden 32 76 11-20 1.7 1.0-2.9
1988-90 23 83 =221 0.9 0.5-1.7

CI, confidence interval
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Table 2.1.4.31. Case—control
and/or cigarette

studies on tobacco smoking and cancers of the upper aerodigestive tract: type of tobacco

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
(country and ICD code cases controls risk
years of study)
Merletti et al. Oral cavity and Men Men Type of tobacco Adjusted for age
(1989) oropharynx 13 84 > 66% blond 24 0.8-7.2
Italy ICD-9: 7 37 Mixed 2.9 0.9-10.1
1982-84 140.3 upper lip 48 142 > 66% black 4.8 1.9-12.1
140.4 lower lip Use of filter
141 tongue 20 97 > 66% with filter 32 1.2-9.0
143 gum 13 42 Mixed 4.7 1.5-14.9
144 floor of mouth 35 124 > 66% without filter 4.2 1.6-11.0
145 other parts of Women Women Type of tobacco
mouth 12 63 > 66% blond 6.0 2.2-16.1
146 oropharynx 4 9 Mixed 4.7 1.3-16.3
7 12 > 66% black 6.9 2.5-19.1
Use of filter
15 69 > 66% with filter 6.3 2.4-16.6
3 6 Mixed 5.4 1.3-22.2
5 9 > 66% without filter 5.2 1.8-15.1
Men Men Type of tobacco Multivariate analysis
> 66% blond 1.0 - adjusted for age, education,
Mixed 0.7 0.2-2.7 area of birth, alcohol
> 66% black 1.0 0.4-2.6 consumption and type of
Use of filter alcoholic beverage
> 66% with filter 1.0 -
Mixed 1.2 0.4-3.5
> 66% without filter 1.2 0.5-2.8
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Table 2.1.4.31 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
(country and ICD code cases controls risk
years of study)
De Stefani Mouth and pharynx Type of cigarette Adjusted for age, county,
etal (1992) 16 72 Manufactured 1.0 - residence, education, income
Uruguay 90 162 Hand-rolled 2.5 1.2-5.2 and alcohol consumption
1988-90
Franceschi Mouth Tar yield Adjusted for age, area of
et al. (1992) ICD-9: 53 364 Low tar (<22 mg) 7.1 2.2-233 residence, occupation and
Italy 143 gum 42 185 High tar (= 22 mg) 144 4.2-49.5  alcohol use
198690 144 floor of mouth p for trend < 0.01
145 other parts of
mouth
149 other parts
within lip, oral cavity
and pharynx
Mashberg Oral cavity and Untipped cigarettes Adjusted for age, race and
et al. (1993) oropharynx (cigarettes/day) alcohol drinking
USA 6-15 7.8 2.4-19.0
1972-83 16-25 7.7 3.6-16.5
26-35 12.3 5.3-28.6
236 7.6 3.5-16.8
Filter-tipped cigarettes
(cigarettes/day)
6-15 1.5 0.54.2
16-25 3.6 1.6-7.7
26-35 1.9 0.7-5.0
236 23 1.0-5.2
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Table 2.1.4.31 (contd)

Reference Cancer subsite No. of No. of Smoking categories Relative 95% CI Comments
(country and ICD code cases controls risk
years of study)
Kabat et al. Oral cavity and Men Men Adjusted for age, years of
(1994) pharynx 221 126 Non-filter only 1.0 - schooling, alcohol
USA 96 105 Filter for 1-9 years 0.5 0.4-0.8 consumption, race, time
1977-90 280 334 Filter for > 10 years 0.5 0.4-0.7 period and hospital
57 80 Filter only 0.6 0.4-0.9
Women Women
46 17 Non-filter only 1.0 -
38 20 Filter for 1-9 years 0.8 0.3-1.8
125 89 Filter for > 10 years 0.5 0.2-1.0
57 63 Filter only 0.6 0.3-1.2

CI, confidence interval
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Table 2.1.4.32. Case-series on tobacco smoking and cancers of the upper aerodigestive tract

Reference Cancer subsites % No. of cases  Age Histological Exposures Comments

Country and types

years of study

al-Idrissi Nasopharynx 43 42 men Mean age,  100% squamous- % Cases histologically

(1990) Tongue 17 23 women 48.6 +£14.9 cell carcinoma; No tobacco habit  32.3 confirmed

Saudi Arabia Oral cavity 15 years all others Tobacco smoking 41.5 Al-Shamma (mixture

1982-89 Larynx 14 excluded Al-Shamma 26.2 of tobacco, pepper
Pharynx 6 and oil) is frequently
Oropharynx 5 chewed instead of

smoking tobacco.
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Table 2.1.4.33. Case—control studies on tobacco smoking and second primary tumours in patients with a primary

cancer of the upper aerodigestive tract

Reference Initial population study Cases (second primary  Controls (no Exposure Relative 95% CI Factors adjusted for; comments
Country, cohort tumours) second primary  categories risk
collection period tumours)
and follow-up
period
Day et al. (1994) 1090 patients with 80 meta-chronous cases 189 controls Ever-smoker 3.8 0.6-5.2 Matched analysis; model
USA cancer of the oral cavity in the oral cavity, (132 men and 57 Current smoker 43 1.6-12 adjusted for age at index
1984-85 or pharynx (ICD-9: pharynx, larynx, women) matched Cigarettes/day’ cancer diagnosis and index
follow-up until 141, 143-146, 148- oesophagus and lung by sex and study 0-20 1.0 - tumour stage; odds ratios
1989 149); follow-up of at (56 men and 24 women) area 20-39 1.8 0.5-6.2 adjusted for age, stage of
least 6 months =40 3.6 0.9-14.0 disease and alcohol intake;
Duration (years) adjustment for race, education,
0-20 1.0 - marital status, occupation,
20-39 32 0.9-12 location or radiation therapy
=40 4.7 1.3-17 had no effect.
fever-smokers
Barbone et al. 380 patients with 62 multiple second Not available Never or very Hazard ratios adjusted for age,
(1996) incident first cancer of  primary tumours, of light smoker 1.0 - sex, area of residence,
Italy the oral cavity, larynx ~ which 39 were meta- Light 23 0.4-12.2 occupation, smoking habits,
1984-91 or pharynx; median chronous cases in the Intermediate 2.7 0.5-13.4 alcohol intake, B-carotene
follow-up until follow-up, 40 months  oral cavity, pharynx, Heavy 43 0.7-26.9 intake, index tumour grade and
1994 larynx, oesophagus and stage
nasal cavities (34 men p for trend = 0.08
and 5 women)
Cianfriglia et al. ~ 200 patients with first 28 cases: 24 second, Population Site of second SIR' fStandardized incidence ratios
(1999) incident cancer of the 3 third and 1 fourth covered by tumour: Heavy smokers accounted for
Italy oral cavity and oro- primary tumour (22 southern and Oropharynx 250.0 208.7-291.2  higher incidence rates of
1989-92 pharynx (ICD-10: CO1— men and 6 women) central Italian Oral cavity 137.5 103.7-171.3  second primary tumours, but
follow-up until C06; C09) and curative- cancer registries Lip 222 17.7-29.8 the results were not adjusted
1997 intended treatment; Larynx 8.0 6.9-9.4 for alcohol consumption.
median follow-up, Lung 2.5 2.2-2.8 Information on multiple

3.2 years

synchronous tumours available

CI, confidence interval
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2.1.5  Cancer of the pancreas

(a)  Cohort and case—control studies

The designs of the case—control and cohort studies are summarized in Table 2.1.5.1 and
2.1, respectively. Additional data have come from the Alpha-Tocopherol Beta-Carotene
Cancer Prevention Study (Stolzenberg-Solomon et al., 2001), which followed a cohort of
more than 27 000 male smokers between 1985 and 1997. Pancreatic cancer cases were
ascertained from the Finnish Cancer Registry, which hold records of almost 100% of all
cases in Finland.

All but two of the published cohort and case—control studies (Murata et al., 1996;
Liaw & Chen, 1998) showed an increased risk for pancreatic cancer in ever-smokers
(Tables 2.1.5.2 and 2.1.5.3). The conclusion that smoking is a cause of this cancer reached
in the JARC Monograph on tobacco smoking (IARC, 1986) remains unchanged; smokers
have about twice as high a risk for this cancer as never-smokers.

A number of cohort studies have reported associations between smoking and the sub-
sequent development of pancreatic cancer. Pancreatic cancer was ascertained mainly by
linkage to population-based cancer registries, death notification systems or pathology
laboratories. Some studies only recorded smoking habits at time of enrolment; thus data
on prolonged tobacco consumption were not readily available.

Several case—control studies on the relationship between smoking and pancreatic
cancer have also been published since 1986. These studies were designed to measure the
effect of smoking, alcohol consumption and coffee drinking. Some studies also measured
the effect of certain dietary items. Two types of control group were used: hospital-based
controls, mainly with conditions not thought to be associated with smoking or tobacco, or
neighbourhood-matched controls selected using electoral rolls or random-digit telephone
dialling. Verification of pancreatic cancers ranged from 100% (i.e. only those with histo-
logical verification were included in a study) to about 30%. However, whether or not sub-
analyses were carried out on cases diagnosed with histology, this made little difference to
the results. Because pancreatic cancer is rapidly fatal, most studies questioned proxies for
the case about the smoking characteristics of the patients. Some studies also interviewed
proxies of the control patients, but again, restricting the analyses to direct interviews
rather than proxy interviews made little difference to the direction of the association.

(b)  Factors affecting risk

(1)  Duration and intensity

Table 2.1.5.3 shows the results of studies that considered dose—response relationships.
Most studies found clear evidence demonstrating that the risk for cancer of the pancreas
increases with daily cigarette consumption and the number of years of smoking.

—519—



520 IARC MONOGRAPHS VOLUME 83

(i1))  Cessation

Eight studies (Mack et al., 1986; Cuzick & Babiker, 1989; Bueno de Mesquita et al.,
1991; Howe et al., 1991; Silverman et al., 1994; Ji et al., 1995; Muscat et al., 1997; Partanen
et al., 1997) reported on the risk of pancreatic cancer according to the number of years since
quitting. Five of these studies found a decreasing monotonic trend in risk associated with the
number of years for which the subjects had stopped smoking (Mack et al., 1986; Howe et al,
1991; Silverman et al., 1994; Ji et al., 1995; Partanen et al., 1997). A further study reported
that the excess risk in former smokers disappeared after less than 10 years since quitting, but
did not provide quantitative estimates (Fuchs et al., 1996) (Table 2.5.1.4).

(iii)  Dype of cigarette

Friedman et al. (1998) compared rates of pancreatic cancer development between those
who reported smoking mentholated cigarettes and those who smoked non-mentholated
cigarettes. The rate ratio was 0.6 for men (95% CI, 0.3—1.4) and 0.8 for women (95% CI,
0.3-1.8); the difference in risk between mentholated and non-mentholated cigarettes was
not statistically significant and the confidence intervals were wide, so that no firm
conclusion can be made.

Three case—control studies (Table 2.1.5.5; Bueno de Mesquita ef al., 1991; Ghadirian
etal., 1991; Howe et al., 1991) compared filter-tipped with untipped cigarettes. Ghadirian
etal. (1991) observed an approximately twofold higher risk for pancreatic cancer in heavy
smokers of untipped cigarettes than in smokers of filter-tipped cigarettes. Overall,
however, there was no difference in effect.

(c)  Population characteristics
(i)  Sex
The effect of sex on risk was investigated in two case—control studies (Mack et al.,
1986; Clavel et al., 1989) and four cohort studies (Akiba & Hirayama, 1990; Engeland

et al., 1996; Fuchs et al., 1996; Tulinius et al., 1997). Relative risks were similar for men
and women and no consistent evidence of an effect of sex on risk was observed.

(i)  Ethnic group
The role of ethnic group in the association between tobacco smoking and pancreatic

cancer was investigated among African Americans and Caucasians in the USA (Silverman
et al., 1994). No evidence of heterogeneity by ethnic group was obtained.

(d)  Confounding factors

In addition to age and sex, other potential confounding factors considered in several
studies included consumption of alcohol and coffee. The excess risk due to smoking
remained after adjustment for some or all of these factors (Hiatt ef al., 1988; Lyon et al.,
1992; Zheng et al., 1993; Silverman et al., 1994; Engeland et al., 1996).

Five studies were carried out simultaneously in Utrecht, The Netherlands (Bueno de
Mesquita et al., 1991), Toronto, Canada (Howe et al., 1991), Montreal, Canada (Ghadirian
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etal., 1991), Opole, Poland (Zatonski et al., 1993) and Adelaide, Australia (Baghurst et al.,
1991), as part of the Surveillance of Environmental Aspects Related to Cancer in Humans
(SEARCH) programme of the IARC, to elucidate the roles of alcohol and tobacco in the
development of pancreatic cancer. These were reviewed by Boyle et al. (1996).
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Table 2.1.5.1. Case—control studies on tobacco smoking and cancer of the pancreas:
main characteristics of study design

Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Wynder ef al.
(1973)

USA
1950-64

MacMahon
etal. (1981)
USA
1974-79

Durbec et al.
(1983)
France
1979-80

Whittemore
et al. (1983)
USA
1962-66

Wynder et al.
(1983)

USA

1981

Kinlen &
McPherson
(1984)

UK
1952-54

Gold et al.
(1985)
USA
1978-80

Hsieh et al.
(1986)
USA
1981-84

Men: 100 cases and
200 controls;
women: 42 cases
and 107 controls

Men: 218 cases and
306 controls;
women: 149 cases
and 337 controls

Men: 37 cases and
100 controls;
women: 32 cases
and 99 controls

Men: 122 cases and
781 controls

Men: 153 cases;
women: 122 cases;
7994 controls

Men: 109 cases and
218 controls;
women: 107 cases
and 214 controls

Men and women:
201 cases, 201
hospital controls and
201 community
controls

Men and women:
176 cases and
273 controls

Hospital-based study. Cases from nine hospitals. Controls:
hospitalized patients without tobacco-related disease, matched
for age, sex and ethnicity

Hospital-based study. Cases from 11 hospitals. Controls:
hospitalized patients without tobacco or alcohol-related disease

Cases selected in three hospitals; neighbourhood controls

Population-based study. Cases from the University of Harvard
and University of Pennsylvania. Data obtained by postal survey.
Controls: randomly selected classmates

Hospital-based study. Cases from 15 hospitals. Controls:
hospitalized patients without tobacco-related disease

Cases not specified. Controls: patients with cancers unrelated to
smoking

Hospital-based study in 16 hospitals; 62% cases histologically
confirmed. Hospital controls: patients with heart, other
circulatory and digestive diseases excluding any type of cancer;
matched to cases on age, ethnicity, sex, hospital and date of
admission. Community controls: selected by random-digit
dialling, matched to cases on age, ethnicity, sex and telephone
exchange

Hospital-based study in 11 large hospitals

100% cases histologically confirmed

Controls: patients with cancers of the breast, colon, stomach,
uterus, benign tumours, hernia, colitis enteritis or other minor
conditions
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Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Mack et al.
(1986)
USA
1976-81

Wynder et al.
(1986)

USA
1981-84

La Vecchia
etal. (1987)
Italy
1983-86

Clavel et al.
(1989)
France
198285

Cuzick &
Babiker (1989)
UK

1983-86

Ferraroni et al.
(1989)

Italy

1983-88

Falk et al.
(1990)
USA
1979-83

Baghurst ez al.
(1991)
Australia
1984-87

Bueno de
Mesquita ef al.
(1991)
Netherlands
1984-88

Ghadirian et al.

(1991)
Canada
1984-88

Men and women:
490 cases and
490 controls

Men: 127 cases and
371 controls;
women: 111 cases
and 325 controls

Men: 99 cases and
471 controls;
women: 51 cases
and 134 controls

Men: 98 cases and
161 controls;
women: 63 cases
and 107 controls

Men: 123 cases and
150 controls;
women: 93 casess
and 129 controls

Men: 136 cases and
1334 controls;
women: 78 cases
and 610 controls

Men and women:
198 cases and
209 controls

Men and women:
104 cases and 253
controls

Men and women:
176 cases and
487 controls

Men: 97 cases and
239 controls;
women: 82 cases
and 116 controls

Population-based study. Histologically confirmed cases
identified by cancer registry; neighbourhood controls matched on
age, sex, ethnicity and place

Hospital-based study in 18 hospitals in six cities. Cases:
identified by histology or discharge summary. About three
controls/case, matched for sex, age, ethnicity, hospital, year of
admission, without tobacco-related disease

Hospital-based study. Cases histologically confirmed. Controls
admitted to hospitals for traumatic or surgical conditions,
orthopaedic disorders, disorders of ear, nose and throat, skin or
teeth

Hospital-based study; 63% of cases histologically confirmed,
controls had cancers and benign conditions unrelated to smoking
or alcohol; two controls matched to each case by age, sex,
hospital and interviewer

Hospital-based study in 3 major city hospitals; 30.1% of cases
histologically confirmed. Hospital controls and general
practitioner controls had diseases unrelated to smoking

Hospital-based study. All cases histologically confirmed

Hospital-based study in 29 hospitals; 83% cases histologically
confirmed. Hospital controls matched for ethnicity, age, sex and
hospital

Population-based study within the IARC SEARCH" programme.
Controls obtained from a random sample of the electoral roll.
Analysis matched by age and sex

Population-based study within the IARC SEARCH? programme;
68% of cases histologically confirmed. Controls selected from
municipal population registries

Population-based study within the IARC SEARCH® Programme;
83% of cases histologically confirmed. Controls selected by
random-digit dialling and from telephone directories, and
matched to cases on age, sex and residence
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Table 2.1.5.1 (contd)

Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Howe et al.
(1991)
Canada
1983-86

Vioque &
Walker (1991)
Multinational;
early 1960s to
beginning of
1980s

Lyon et al.
(1992)
USA
1984-87

Mizuno et al.
(1992)
Japan
1989-90

Kalapothaki
et al. (1993)
Greece
1991-92

Zatonski et al.
(1993)
Poland
1985-88

Silverman et al.
(1994)

USA

1986-89

Gullo et al.
(1995)
Italy
1987-89

Jietal. (1995)
China
1990-93

Men: 141 cases and
270 controls;
women: 108 cases
and 235 controls

Men and women:
108 cases and
374 controls

Men and women:
149 cases and 363
controls

Men: 68 cases and
68 controls; women:
56 cases and 56
controls

Men: 115 cases, 115
hospital controls and
115 visitor controls;
women: 66 cases, 66
hospital controls and
66 visitor controls

Men: 68 cases and
89 controls; women:
42 cases and 106
controls

Men: 244 cases and
1328 controls;
women: 235 cases
and 774 controls

Men: 319 cases;
women: 251 cases;
570 matched
controls

Men: 264 cases and
852 controls;
women: 187 cases
and 701 controls

Population-based study within the IARC SEARCH? Programme;
69% of cases histologically confirmed. Controls selected
randomly from population lists in the same study area

Hospital-based study. Data collected by the Boston Collaborative
Drug Surveillance Programme in six countries: Canada, Israel,
New Zealand, Scotland, USA and former West Germany; age-
sex- and hospital-matched controls

Population-based study. Cases from the Utah Cancer Registry.
Controls selected by random-digit dialling

Hospital-based study in seven hospitals. Cases and hospital
controls matched on age, sex and institute. Controls: patients with
benign digestive, circulatory and other disorders

Hospital-based study in eight major teaching hospitals. Cases (all
histologically confirmed) and controls matched by hospital,
gender and age. Controls: patients with fractures, appendicitis,
ear, nose and throat conditions, goitre, varicose veins and sciatica

Population-based study within the IARC SEARCH" programme;
43.6% cases histologically confirmed

Population-based study; 85% cases histologically confirmed.
Controls aged 30-64 years selected by random-digit dialling,
those aged 65—79 years selected by stratified random sampling
from the Health Care Financing Administration’s rosters. Cases
and controls matched by area, age, sex and ethnicity

Hospital-based study in 14 university and community hospitals.
Cases and controls matched for age, sex, socioeconomic status
and area; 70% cases histologically confirmed. Controls: patients
with minor trauma or disorders unrelated to alcohol, coffee or
tobacco consumption

Population-based study among permanent residents of 10 urban
districts; cases identified by the Shanghai Cancer Registry; 37%
of cases histologically confirmed. Controls randomly selected
from Shanghai residents’ registry
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Reference
Country and
years of study

Number of cases
and controls

Criteria for eligibility and comments

Siemiatycki
et al. (1995)
Canada
1979-86

Fernandez et al.
(1996)

Italy

1983-92

Lee et al. (1996)
China, Province
of Taiwan
1989-94

Nishi et al.
(1996)
Japan
1987-92

Ohba et al.
(1996)
Japan
1987-92

Fryzek et al.
(1997)
USA
1994-95

Muscat et al.
(1997)

USA
1985-93

Partanen et al.
(1997)
Finland
1984-87

Mori et al.
(1999)
India
1994-96

Villeneuve et al.
(2000)

Canada
1994-97

Men: 116 cases,
1705 hospital
controls with cancer
and 533 population
controls

Men: 229 cases and
1031 controls;
women: 133 cases
and 377 controls

Men and women:
282 cases and 282
controls

Men and women:
141 cases and 282
controls

Men: 85 cases;
women: 56 cases;
and 282 controls

Men and women:
66 cases and 131
controls

Men: 290 cases and
572 controls;
women: 194 cases
and 382 controls

Men and women:
662 cases and
1770 controls

Men and women:
79 cases and 146
controls

Men: 322 cases and
2452 controls;
women: 261 cases
and 2361 controls

All cases histologically confirmed. Control group had cancer at
sites not previously demonstrated as affected by cigarette
smoking

All cases histologically confirmed. Controls: hospital patients
with acute, non-neoplastic, non-digestive, non-smoking- and non-
alcohol-related disorders

Hospital-based study; 45.7% of cases histologically confirmed.
Controls matched on age and sex had no history of pancreatic
cancer.

Population-based study. Controls matched for sex, age and place
of residence selected using random-digit dialling

Cases: data obtained by direct interview; 41.8% of cases
histologically confirmed. Controls matched on age, sex and
residence randomly selected from telephone directories, data
collected from self-administered questionnaires and telephone
back-up

Hospital-based study in five large hospitals and two teaching
hospitals. Cases diagnosed by cytology. Controls selected by
random-digit dialling. Cases and controls matched by age, sex,
ethnicity and county of residence

Hospital-based study; all cases histologically confirmed. Controls
without pancreatic cancer hospitalized for conditions unrelated to
tobacco use. Cases and controls matched by hospital, sex, age,
ethnicity and year of diagnosis

Population-based study. Cases from the Finnish Cancer Registry
diagnosed 1984-87 and decedent in 1990. Cancer controls
include 1014 patients with stomach, 441 with colon and 315 with
rectum cancers

Hospital-based study; 100% of cases of histologically confirmed
pancreatic ductal adenocarcinoma. Controls selected from
healthy hospital visitors, matched to cases on sex and age

Population-based study in 8 provinces, within the Canadian
National Enhanced Cancer Surveillance System (NECSS); all
cases histologically confirmed. Strategies for selection of controls
varied by province.

*SEARCH, Surveillance of Environmental Aspects Related to Cancer in Humans



Table 2.1.5.2. Additional cohort studies on tobacco smoking and cancer of the pancreas

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Hammond & American Cancer 117 deaths Regular smoker 1.5
Horn (1958a,b)  Society Study
USA 187 783 men
1952-55
Hammond Cancer Prevention 274 men, Men Mortality ratio
(1966) Study (CPS) I 108 women Ever-smoker
USA 440 558 men and aged 45-64 years 2.7
1959-63 562 671 women aged 65-79 years 2.7
Women
Ever-smoker 1.8
Heavy smoker 2.6
Kahn (1966) US Veterans’ Study 415 deaths Former smoker 1.3
USA 293 958 men Occasional smoker 1.1
1954-62 Cigarettes/day
1-9 1.4
1020 1.8
21-39 22
240 2.7
Lossing et al. Canadian War 28 deaths in Cigarettes/day Number of nonsmoking
(1966) Veterans Study cigarette 1-9 14 men not given
Canada 78 000 men smokers 1020 2.0
195662 221 2.4
Weir & Dunn Californian Study 71 deaths Ever-smoker 24 Decreasing relative risk
(1970) 68 153 men Cigarettes/day with increasing
USA 1-10 29 consumption
1954-62 20 2.5 unexplained
230 1.4
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Cederlof et al. Swedish Census 46 deaths in Former smoker 4.8 (p<0.05)
(1975) Study men Cigarettes/day
Sweden 25 444 men, 1-7 1.6
1963-72 26 467 women 8-15 3.4
216 5.9
37 deaths in Former smoker 5.5
women Cigarettes/day
1-7 2.4
8-15 2.5
>16 3.0
Doll & Peto British Doctors’ 78 deaths Tobacco (g)/day Mortality rate Annual mortality rate
(1976) Study 0 14 per 100 000 men
UK 34 440 men 1-14 14
1951-71 1524 18
>25 27 p for trend < 0.1
Former smoker 12
Doll et al. British Doctors’ 14 deaths Tobacco (g)/day Mortality rate Annual mortality rate
(1980) Study 0 9 per 100 000 women
UK 6194 women 1-14 4
1951-73 1524 24
>25 16
Former smoker 11
Hirayama Six-prefecture 251 deaths Mortality rate Annual mortality rate
(1981) Study in men Never-smoker 133 per 100 000 men
Japan 122 261 men, Former smoker 15.4
1965-78 142 857 women Occasional smoker 12.8
Cigarettes/day
1-9 14.7
10-19 19.8
220 20.3
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or ~ Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Hirayama 417 deaths Relative risk Relative risk for men
(1981) (contd) (251 men, Current smoker 1.6 and women combined.
166 women) Effect persisted after
adjustment for social
class and meat and
green/leafy vegetable
consumption
Heuch et al. [About 11 000] 22 cases > 10 cigarettes/day 2.0 (p =0.087) Analysis confined to
(1983) Norwegian men histologically confirmed
Norway (some overlap with cases
1967-78 Norwegian Cohort
Study)
Hiatt et al. Kaiser Permanente 49 cases Age, sex, Former smoker 0.8 (0.4-2.0) Nested case—control
(1988) Medical Care ethnic origin, Current smoker study
USA Program Study II blood glucose, < Vs pack/day 1.8 (0.4-8.1)
1978-85 122 894 persons alcohol, coffee -1 pack/day 1.9 (0.6-6.2)
and tea 1-2 packs/day 2.1 (0.6-8.2)
> 2 packs/day 6.6 (1.4-31.8)
Mills et al. Adventists’ Health 40 cases Age and sex Former smoker 1.5(0.7-3.4)
(1988) Study Current smoker 5.4 (1.8-16.5)
USA 34 198 persons

1976-82
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Hirayama Six-prefecture 679 deaths Daily smoker
(1989) Study (399 men, Men 1.6 (1.2-2.0)
Japan 122 261 men, 280 women) Women 1.5 (1.0-1.9)
1965-81 142 857 women Age Mortality rate
1-14 cigarettes/day 24.6
15-29 cigarettes/day 26.5
30-39 cigarettes/day 28.4
40-49 cigarettes/day 30.7
> 50 cigarettes/day 439 p for trend = 0.002
Akiba & Six-prefecture 554 deaths Age, prefecture  Ever-smokers (men) 1.5 (1.1-2.1)
Hirayama Study (322 men, of residence, 1-4 cigarettes/day 1.1 (0.3-2.7)
(1990) 122 261 men, 232 women)  occupation and  5-14 cigarettes/day 1.5 (1.1-2.1)
Japan 142 857 women observation 15-24 cigarettes/day 1.6 (1.2-2.2) p for trend = 0.04
1965-81 period 25-34 cigarettes/day 1.2 (0.6-2.2) p for heterogeneity =
> 35 cigarettes/day 1.3 (0.4-2.9) 0.07
Ever-smokers (women) 1.6 (1.1-2.3)
1-4 cigarettes/day 0.6 (0.1-1.9)
5-14 cigarettes/day 1.9 (1.2-2.8) p for trend = 0.02
> 15 cigarettes/day 1.4 (0.4-3.4) p for heterogeneity =
0.03
Kuller et al. MRFIT Study Age, diastolic Current smoker 2.0 (p <0.0001)
(1991) blood pressure,
USA serum choles-
1975-85 terol levels and

race
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Friedman & Kaiser Permanente 450 cases, Ethnicity and Former smoker 1.3 Nested case—control
van den Eeden Medical Care 2687 age Current smoker study; controls
(1993) Program Study I controls > 20 years 1.6 (1.1-2.2) matched for sex, age,
USA 175 000 persons <1 pack/day 1.8 (p<0.01) examination site, date of
196488 1-2 packs/day 1.6 (p<0.01) check-up
> 2 packs/day 3.0 (»<0.01)

Tverdal et al. Norwegian 57 deaths Age and area Mortality rate Annual mortality rate
(1993) Screening Study Never-smoker 4.4 (127 325 person—years) per 100 000 persons
Norway 44 290 men, Former smoker 6.3 (144 776 person—years
1972-88 24 535 women Current smoker 13.5 (248 159 person—years)

1-9 cigarettes/day 5.5 (56 350 person—years)

10-19 cigarettes/day 17.2 (135 167 person—years)

> 20 cigarettes/day 14.9 (56 441 person—years)

Relative risk per

10 cigarettes/day 1.5 (0.9-2.3)
Zheng et al. Lutheran 57 deaths Age and Former smoker 1.0 (0.4-2.2)
(1993) Brotherhood alcohol Current smoker
USA Insurance Study <25 cigarettes/day 1.4 (0.6-3.2)
1966-86 17 633 men > 25 cigarettes/day 3.9(1.5-10.3) p for trend < 0.01

286 731 person—
years

Doll et al. British Doctors’ 205 deaths Mortality rate Annual mortality rate
(1994) Study Nonsmoker 16 per 100 000 men
UK 34 439 men Former cigarette smoker 23
1951-91 Current cigarette smoker 35 p for trend = 0.001

1-14 cigarettes/day 30

15-24 cigarettes/day 29

> 25 cigarettes/day 49 p for trend = 0.001
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Shibata et al. Leisure World 65 cases Sex and age Former smoker 1.4 (0.7-2.6)
(1994) Study (28 men, (quit > 20 years)
USA 13 979 persons 37 women) Recent quitter 1.2 (0.7-2.2)
1981-90 100 921 person— (<20 years) and
years current smoker
McLaughlin US Veterans’ Study 1264 deaths  Attained age Former smoker 1.1 (0.9-1.3)
et al. (1995) 248 046 men and calendar- Current smoker 1.7 (1.5-1.9)
USA 3252 983 person— year time- 1-9 cigarettes/day 1.4 (1.1-1.8)
1954-80 years period 10-20 cigarettes/day 1.7 (1.4-1.9)
31-39 cigarettes/day 1.8 (1.5-2.2)
> 40 cigarettes/day 1.6 (1.1-2.3) p for trend < 0.01
Engeland et al. Norwegian Cohort 224 cases Men
(1996) Study (109 men, Former smoker 0.9 (0.6-1.5)
Norway 11 857 men and 115 women, Current smoker
1966-93 14 269 women 55% histo- 1-4 cigarettes/day 0.9 (0.5-1.8)
Person—years: about  logically 5-9 cigarettes/day 1.0 (0.5-2.1)
230 000 men and verified) 10-14 cigarettes/day 1.3 (0.7-2.4)
310 000 women > 15 cigarettes/day 1.6 (0.8-3.2)
Unknown consumption 7.9 (1.1-58)
Women
Former smoker 0.6 (0.2-1.5)
Current smoker
1-4 cigarettes/day 0.9 (0.4-1.8)
25 cigarettes/day 1.8 (1.1-3.0)
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Table 2.1.5.2 (contd)
Reference Subjects No. of cases ~ Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Fuchs et al. Nurses’ Health 186 cases Sex, body- Men
(1996) Study (1976-92) mass index, Former smoker 1.3 (0.7-2.3)
USA and Health history of Current smoker 3.0 (1.6-6.3)
1980-92 Professionals diabetes 1-10 pack—years 0.9 (0.3-2.6)
Follow Up Study mellitus and 11-25 pack—years 1.3 (0.7-2.7)
(1986-94) age 26-50 pack—years 1.5 (0.7-3.1)
49 428 men > 50 pack—years 2.8 (1.3-5.7) p for trend = 0.004
2 116 229 person— Women
years Former smoker 1.1 (0.7-1.7)
Current smoker 2.4 (1.6-3.6)
1-10 pack—years 1.1 (0.6-1.9)
11-25 pack—years 1.6 (1.0-2.7)
26-50 pack—years 2.1(1.4-3.3)
> 50 pack—years 1.3 (0.7-2.7) p for trend = 0.01
All
Former smoker 1.2 (0.8-1.7)
Current smoker 2.5 (1.7-3.6)
1-10 pack—years 1.0 (0.6-1.6)
11-25 pack—years 1.5 (1.0-2.3)
26-50 pack—years 1.9 (1.3-2.8)
> 50 pack—years 1.8 (1.1-3.0) p for trend = 0.04
Current consumption
Men
1-10 pack—years 1.3 (0.3-5.4)
11-25 pack—years 2.7(1.4-5.1)
26-50 pack—years 2.8(1.8-4.4)
> 50 pack—years 2.1(1.2-3.8) p for trend < 0.001
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Fuchs et al. Women
(1996) (contd) 1-10 pack—years 1.0 (0.6-1.7)
11-25 pack—years 1.2 (0.7-2.0)
26-50 pack—years 1.2 (0.7-2.1)
> 50 pack—years 1.3 (0.6-2.9) p for trend = 0.03
Past consumption
<15 years
1-5 pack—years 0.6 (0.5-6.5)
6—15 pack—years 3.9 (0.9-16)
16-25 pack—years 4.8 (1.1-22)
> 25 pack—years 5.5(1.1-27) p for trend = 0.01
2> 15 years
1-5 pack—years 1.6 (0.3-8.1)
6-15 pack—years 0.5(0.1-2.3)
16-25 pack—years 0.8 (0.2-3.3)
> 25 pack—years 0.5(0.1-2.2) p for trend = 0.69
Murata et al. Chiba Center Cigarettes/day Small study; small
(1996) Association Study 2 1-10 0.3 number of cases
Japan 12 11-20 0.7
1984-93 5 221 0.8
Yuan et al. Shanghai Men’s 21 cases Age and Ever-smoker 1.8 No significant dose—
(1996) Study alcohol < 20 cigarettes/day 1.5 response relationship
China 18 244 consumption > 20 cigarettes/day 2.1
1986-93 98 267 person—
years
Harnack et al. Towa Women’s 66 cases Age Former smoker 1.1 (0.6-2.1)
(1997) Health Study Ever-smoker 24(1.342)
USA 33 976 women Current smoker
198694 291 598 person— <20 pack—years 1.1 (0.5-2.5)
years 220 pack—years 1.9 (1.1-3.3) p for trend = 0.02
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or ~ Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Liaw & Chen Taiwanese Study 15 cases Current smoker 0.3 (0.1-0.9) Analysis for men only
(1997) because of small
China, Province number of deaths in
of Taiwan women; small number
1982-94 of cases
Nordlund et al. Swedish Census 144 cases Age and place Former smoker 2.5(1.1-5.3)
(1997) Study of residence Current smoker 1.8 (1.1-2.9)
Sweden 26 032 women 1-7 cigarettes/day 2.0 (1.2-3.5)
1963-89 600 000 person— 8—15 cigarettes/day 1.4 (0.6-3.4)
years > 16 cigarettes/day 1.6 (0.4-6.7)
Age, place of Age at starting smoking
residence and (years)
amount of 20-23 1.1(0.3-3.2)
tobacco <19 0.6 (0.1-2.8) p for trend = 0.6
smoked daily
Tulinius et al. Reykjavik Study 101 cases Age Men
(1997) 11 366 men, (65 men, Former smoker 2.4 (0.7-7.6)
Iceland 11 580 women 36 women) 1-14 cigarettes/day 7.2 (2.3-22.3)
1968-95 15-24 cigarettes/day 10.2 (3.4-30.6)

> 25 cigarettes/day
Women

Former smoker

1-14 cigarettes/day
15-24 cigarettes/day
> 25 cigarettes/day

12.5 (3.7-41.7)

0.9 (0.3-2.8)
1.5 (0.7-3.5)
1.7 (0.6-4.4)

4.5 (1.0-20.1)
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Table 2.1.5.2 (contd)

Reference Subjects No. of cases  Covariates Smoking category and/or  Relative risk Comments
Country and and/or adjusted for amount smoked (95% CI)
years of study deaths
Stolzenberg- Alpha-Tocopherol 157 cases Age Cigarettes/day All reference groups
Solomon et al. Beta-Carotene (continuous) <14 1.0 comprise light smokers.
(2001) Cancer Prevention and 14-19 1.4 (0.9-2.4)
Finland Study intervention 20 1.1 (0.7-1.9)
1985-88 27101 men (o-tocopheral 21-25 1.3 (0.8-2.3)
and f-carotene >25 1.8 (1.1-3.0) p for trend = 0.05
supplements) Duration (years)
<30 1.0
30-34 1.1 (0.6-2.1)
35-39 1.2 (0.7-2.0)
4042 1.5 (0.9-2.5)
>42 1.4 (0.8-2.6) p for trend = 0.22
Pack—years
<22 1.0
22-31 1.2 (0.7-2.0)
32-39 1.3 (0.7-2.1)
4049 1.3(0.7-2.1)
> 49 1.7 (1.0-2.7) p for trend = 0.04
Age at starting smoking
(years)
<17 1.0
17-18 0.9 (0.6-1.4)
19 1.0 (0.5-1.9)
20-21 0.9 (0.5-1.4)
>21 1.0 (0.6-1.6) p for trend = 0.85
Smoke inhalation
Never/seldom 1.0
Often 0.9 (0.5-1.7)
Always 1.3 (0.7-2.2) p for trend = 0.14

CI, confidence interval

HIONWS 0DDVdOlL

Ges



Table 2.1.5.3. Case—control studies on tobacco smoking and cancer of the pancreas

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Wynder et al. Men Cigarettes/day
(1973) 1-10 2.0
USA 11-20 2.2 p<0.25
1950-64 21-40 3.6 p<05

>41 5.0 Calculated by the Working Group

Women 1-10 0.7

11-20 53

21-40 1.6

=41 0
MacMabhon et al. Men Cigarettes/day Adjusted for age and sex
(1981) 1-19 1.1
USA =20 1.4
1974-79 Former smoker 1.4

Women 1-19 1.5

=20 1.6

Former smoker 1.3
Durbec ef al. (1983)  Men and 1.3 per 10 g/day current Adjusted for age, sex, neighbourhood and
France women intake alcohol consumption
1979-80
Whittemore et al. Packs/year Adjusted for age and years of schooling
(1983) 1-19 1.0
USA 10-19 2.1
1962-66 20-29 2.4

=30 2.5 Overall p <0.05
Wynder et al. Men Cigarettes/day Adjusted for age
(1983) 1-10 0.9
USA 11-20 2.1 (p < 0.05)
1981 21-30 2.3 (p<0.05)

>3] 3.0 (p <0.05)

Former smoker

1.7 (p < 0.05)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Wynder et al. Women Cigarettes/day
(1983) (contd) 1-10 1.8
11-20 1.5
21-30 2.0 (p <0.05)
Former smoker 1.4
Kinlen & Men Cigarettes/week Adjusted for age and sex
McPherson (1984) 10-49 1.3(0.5-3.2)
UK 50-149 1.6 (0.8-3.1)
1952-54 >150 1.05 (0.4-3.0)
Pipe 1.2 (0.6-2.6)
Women 10-49 1.1(0.4-2.9)
50-149 1.6 (0.64.1)
Gold et al. (1985) Men and Ever-smoker 1.4 (0.8-2.3) Hospital controls
USA women Smoker > 5 years 1.1 (0.1-1.9)
1978-80 Smoker > 1 pack/day 0.9 (0.6-1.5)
Never quitter 1.7 (0.9-3.4) (p = 0.092)
Men and Ever-smoker 1.2 (0.7-2.0) Community controls
women Smoker > 5 years 1.2 (0.7-2.0)
Smoker > 1 pack/day 1.3 (0.8-2.2)
Never quitter 2.7 (1.3-5.7) (p = 0.0064)
Hsieh et al. (1986) Men and Former smoker 1.0 (0.6-1.7) Adjusted for age and sex
USA women Current smoker <1 pack/day 1.8 (0.8-3.9)
1981-84 Current smoker > 1 pack/day 1.9 (1.1-3.3)
x* for trend 5.0 (p=0.03)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Mack et al. (1986) Men and Pack/day
USA women <1 2.4 (1.7-3.6)
1976-81 >1 2.1(1.4-3.2)
Men <1 1.8 (1.3-20.8)
Women <1 2.9 (1.5-5.8)
Wynder et al. Men Former smoker 1.3(0.72.4)
(1986) Cigarettes/day
USA 1-20 3.5(1.8-6.5)
1981-84 >21 2.9(1.5-5.7)
Women Former smoker 1.2 (0.7-2.1)
Cigarettes/day
1-20 1.5 (0.8-2.7)
221 4.8(2.4-9.5)
La Vecchia et al. Men and > 15 cigarettes/day 1.4 (0.9-2.1) Adjusted for sex and age
(1987) women
Italy
1983-86
Clavel et al. (1989) Men Former smoker 1.0 (0.5-2.14) Adjusted for foreign origin, educational
France Cigarettes/day level, coffee and alcohol consumption
1982-85 1-20 1.7 (0.8-3.7)
>21 1.4 (0.6-3.5)
Years of cigarette smoking
1-29 0.8 (0.4-1.9)
30-39 1.0 (0.5-2.3)
>40 1.9 (0.8-4.3)
Years at first cigarette
<17 1.8(0.74.3)
18-19 0.9 (0.4-2.2)
=20 1.5(0.7-3.0)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Clavel et al. (1989) Women Former smoker 0.8 (0.3-2.5)
(contd) Cigarettes/day
1-20 1.0 (0.3-3.3)
>21 2.7 (0.5-14.1)
Years of cigarette smoking
1-29 1.0 (0.4-2.6)
30-39 0.9 (0.2-3.7)
>40 1.7 (0.4-6.7)
Years at first cigarette
<17 3.4(0.7-15.9)
18-19 0.4 (0.0-6.0)
>20 0.9 (0.4-2.2)
Cuzick & Babiker Men Cigarettes/day Adjusted for age, sex and social class
(1989) <10 1.3
UK 10-20 1.7
1983-86 >20 4.1 (p<0.01)
x? for trend 5.74 (p <0.05)
Women <10 0.8
10-20 1.1
>20 55(@<0.1)
¥ for trend 1.11 (p>0.05)
Men and <10 1.1
women 10-20 1.3
>20 44 (p<0.01)
x* for trend 5.80 (p <0.01)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Ferraroni et al. Men and Former smoker 1.2 Adjusted for age, sex, alcohol, education,
(1989) women Current cigarette smoker marital status, coffee consumption; p for
Italy Cigarettes/day trend: 1.25. No difference when adjusted for
1983-88 <15 0.8 age and sex only
15-24 1.2
>25 1.4
Falk et al. (1990) Men Cigarettes/day Adjusted for age, type of respondent,
USA 1-19 1.7 ethnicity, area of residence, income, and
1979-1983 20-29 2.3 (p =0.05) pork and fruit intake
>30 1.8
Baghurst et al. Men and Former smoker 1.1 (0.6-2.2) % for trend with increasing alcohol
(1991) Australia women Current smoker 1.8 (0.9-3.3) consumption: 8.26 (p = 0.004)
1984-87
Bueno de Mesquita ~ Men and All smokers Adjusted for age, sex, response type, energy
etal. (1991) women Cigarettes in lifetime intake and vegetable consumption
The Netherlands Low < 111200 1.4 (0.8-2.5)
1984-88 High > 111 200 1.7 (1.0-3.1)
x* for trend 3.26
Current smoker
Low 1.6 (0.7-3.8)
High 2.0 (1.0-4.0) (» <0.05)
% for trend 4.02 (p <0.05)
Current smoker < 43 years
Low 2.1(0.8-5.5)
High 2.3 (0.9-6.1)
x” for trend 3.52
Current smoker > 44 years
Low 0.7 (0.1-6.7)
High 1.8 (0.8-4.4)
x* for trend 1.69
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Bueno de Mesquita Former smoker
et al. (1991) (contd) Cigarettes in lifetime
Low <111 200 1.4 (0.7-2.6)
High> 111200 1.1(0.4-2.7)
x* for trend 0.24

Ghadirian et al. Men and
(1991) Canada women
198488

Former smoker
Cigarettes (lifetime)

<104 025

104 025-219 000
219 000405 150
> 405 150

x* for trend
Years of smoking
1-20

21-32

33-39

>39

x* for trend

Current smoker
Cigarettes (lifetime)

<146 000

146 000-301 125
301 125-459 900
> 459 900

¥ for trend
Years of smoking
1-28

29-40

41-48

> 48

¥ for trend

Adjusted for age, sex, schooling and
response type

1.0 (0.3-2.8)

3.4(1.2-94)

5.4 (1.8-16.7)

4.0 (1.3-12.2)

11.70

1.2 (0.4-3.4)
2.9 (1.0-8.1)
3.0 (1.1-8.7)
6.2 (2.0-19.5)
11.97

3.6 (1.3-10.0)
1.9 (0.7-5.4)
2.4 (0.9-6.2)
5.2 (1.7-16.1)
8.30

2.1(0.6-7.2)
2.9 (1.0-8.3)
3.0 (1.1-8.7)
3.2(1.1-9.2)
9.03
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Table 2.1.5.3 (contd)
Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and

years of study

Howe et al. (1991)
Canada
1983-86

Vioque & Walker
(1991)
Multinational; early
1960s to beginning
of 1980s

Lyon et al. (1992)
USA
1984-87

Men

Women

Men and
women

Men and
women

Men and
women

Packs/vear

0-17.9

17.9-37.5

>37.5

0-17.9

17.9-37.5

>37.5

Former smoker
Packs/year
0-17.9
17.9-37.5
>37.5

Current smoker
Packs/year
0-17.9
17.9-37.5
>37.5

Former smoker
Current smoker
Packs/day

0.5

1

>2

Packs/vear
1-25

>25

Adjusted for calorie and fibre intakes
0.9 (0.4-1.9)
1.6 (0.8-3.1)
1.6 (0.8-3.2)
1.4 (0.7-2.8)
3.4 (1.5-7.5)
4.7(2.0-11.4)

0.7 (0.4-1.3)
1.6 (0.8-3.2)
1.2 (0.6-2.6)

2.1(1.04.5)
2.9 (1.6-5.4)
3.4 (1.9-6.1)

0.9 (0.4-1.7) Adjusted for blood type, age, sex and
2.3(0.7-7.3) hospital

1.2 (0.5-3.0)
1.6 (0.8-3.3)
1.8 (0.7-4.7)

Adjusted for age, coffee consumption and
1.0 (0.5-2.1) religion
2.7(1.4-5.2)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Mizuno et al. Men, at onset Ever-smoker 2.4 (1.1-5.3) Adjusted for age, sex and place of enrolment
(1992) of study Current smoker 2.8(1.2-6.4)
Japan Cigarettes/day
1989-90 Light smoker (1-12) 6.2 (1.7-22.8)
Medium smoker (13-22) 1.8 (0.7-4.9)
Heavy smoker (=23) 2.5(0.8-7.6)
Men, 10 years ~ Former smoker 1.2 (0.4-34)
prior study Cigarettes/day
Light smoker (1-12) 4.5 (1.5-13.2)
Medium smoker (13-22) 2.6 (1.0-6.5)
Heavy smoker (=23) 2.6 (0.9-7.0)
Kalapothaki et al. Men and Cigarettes/day Adjusted for age, sex and hospital
(1993) women versus 1-10 1.3 (0.5-2.9)
Greece hospital 11-20 1.5(0.9-2.7)
1991-92 controls >21 1.4 (0.8-2.4)
Men and 1-10 1.0 (0.5-2.3)
women versus  11-20 1.9 (1.0-3.5)
visitor controls =21 1.8 (0.9-3.6)
Zatonski et al. Men and Ever-smoker 1.5 (0.8-2.8) Quartiles lifetime cigarette consumption.
(1993) women Quartile 2 0.8 (0.4-1.8) Adjusted for schooling, age and sex
Poland Quartile 3 2.9 (1.3-6.6)
1985-88 Quartile 4 1.5(0.7-3.5)
x* for trend 3.52 (p = 0.06)
Silverman et al. Men Years of smoking Adjusted for age, ethnicity, sex, area,
(1994) <20 1.4 (0.8-2.3) income, alcohol consumption and
USA 20-39 1.6 (1.1-2.4) gallbladder disease
1986-89 =240 1.7 (1.1-2.7)
p for trend 0.009
Women <20 0.7 (0.3-1.3)
20-39 2.0(1.3-3.0)
> 40 2.8(1.84.3)
p for trend <0.0001
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Silverman et al. Men and Ever-smoker 1.7 (1.3-2.2)
(1994) (contd) women Former smoker 1.4 (1.1-1.9)
Current smoker 2.0 (1.5-2.6)
Cigarettes/day
<20 1.3 (0.9-1.7)
20-39 2.2 (1.7-3.0)
>40 1.8 (1.2-2.8)
p for trend <0.0001
Years of smoking
<20 1.1 (0.7-1.6)
20-39 1.8 (1.3-2.4)
>40 2.1(1.6-2.9)
p for trend <0.0001
Packs/year
<20 1.3 (0.9-1.7)
20-44 1.9 (1.4-2.6)
245 2.2(1.6-3.1)
p for trend <0.0001
Gullo et al. (1995) Men Former smoker 0.6 (0.4-0.9) Adjusted for age
Italy Current cigarette smoker
1987-89 Cigarettes/day
<20 0.9 (0.6-1.5)
> 20 1.6 (0.9-2.8)
Women Former smoker 1.0 (0.5-1.9)
Current cigarette smoker
Cigarettes/day
<20 2.2(1.3-3.7)
>20 0.6 (0.1-2.7)

4%
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Gullo et al. (1995) Men and Former smoker 0.7 (0.5-1.0) Adjusted for age and sex
(contd) women Current cigarette smoker
Cigarettes/day
<20 1.3 (1.0-1.9)
>20 1.4 (0.8-2.4)
Jietal. (1995) Men Former smoker 1.2 (0.8-2.0) Adjusted for income and age (men), income,
China Current smoker 1.6 (1.1-2.2) age, education and green tea drinking
1990-93 Cigarettes/day (women). Results not affected when analysis
1-9 0.9 (0.5-1.6) restricted to cases with histological
10-19 1.3 (0.8-2.0) confirmation; or whether or not interviews
20-29 1.7 (1.1-2.4) were conducted with next of kin or directly
>30 5.0(2.7-9.3) with the subject. Attributable risk: 24.3%
p for trend <0.0001 (men, 95% CI, 7.1-41.3); 5.9% (women,
Years of smoking 95% CI, 1.6-13.4)
0.5-19 0.8 (0.4-1.5)
20-29 1.4 (0.8-2.3)
30-39 1.7 (1.0-2.7)
240 2.3(1.5-3.5)
p for trend <0.001
Packs/year
<15 0.8 (0.5-1.4)
15-34 1.5(1.0-2.2)
235 2.4 (1.6-3.6)
p for trend <0.0001
Age at starting smoking (years)
230 1.5(1.0-2.3)
20-29 1.6 (1.1-2.3)
<20 1.7 (1.0-2.6)
p for trend 0.01
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Jietal (1995) Women Former smoker 1.6 (0.64.0)
(contd) Current smoker 1.4 (0.9-24)

Cigarettes/day

1-9 1.1 (0.5-2.3)

10-19 1.3(0.5-3.2)

>20 2.8 (1.1-7.0)

p for trend 0.05

Years of smoking

0.5-19 0.6 (0.2-2.2)

20-29 1.4 (0.5-4.0)

30-39 1.7 (0.7-4.4)

>40 2.0 (0.9-4.4)

p for trend 0.06

Packs/yvear

<10 1.0 (0.5-2.0)

>10 2.0 (1.0-3.8)

p for trend 0.07

Age at starting smoking (vears)

>25 1.2 (0.6-2.1)

<25 2.4 (1.0-5.6)

p for trend 0.07
Siemiatycki et al. Men Ever-smoker 1.6 (0.9-3.0) Adjusted for age
(1995) Packs/year
Canada <25 1.2 (0.5-2.6) p for trend < 0.05
1979-86 25-49 1.7 (0.9-3.5)

50-74 1.8 (0.8-3.7)

>75 1.9 (0.94.1)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Fernandez et al. Men Former smoker 1.4 (0.9-1.2) Adjusted for sex, age, area, education and
(1996) Current smoker 1.3(0.9-1.9) risk factors for pancreatic cancer identified
Italy Women Former smoker 0.9 (0.4-2.0) in this population
1983-92 Current smoker 1.3 (0.8-2.2)
Men and Former smoker 1.3(0.9-1.9)
women Current smoker 1.3 (0.9-1.7)

Lee et al. (1996) Men and Ever-smoker 2.3(1.6-3.3) (p<0.01) Multivariate model unspecified. Odds ratios
China, Province of women (all Cigarettes/day for histologically confirmed cases were
Taiwan cases) <10 2.0 (1.0-4.0) similar
1989-94 10-20 22(1.4-34)

>20 2.7 (1.6-4.7)

x* for trend 22.02 (p <0.001)

Years of smoking

<10 1.4 (0.3-6.8)

11-20 1.3 (0.5-3.3)

21-30 2.7 (1.1-6.4)

> 30 2.5(1.7-3.7)

x* for trend 24.37 (p <0.001)

Smoking index (consumption x

duration)

<500 1.7 (1.0-3.2)

500-999 2.4(1.54.1)

> 1000 2.6 (1.6-4.4)

x* for trend 22.45 (p <0.001)
Nishi et al. (1996) Men and Current smoker 1.5(0.8-3.1) Among never-drinkers of coffee
Japan women 2.0(0.94.2) Among drinkers of > 3 cups of coffee/day
1987-92 Adjusted for age and sex
Ohba et al. (1996) Men and Former smoker 1.3 (0.7-2.1) Univariate model. Smoking rates of the
Japan women Current smoker 1.3 (0.8-2.0) study place (Hokkaido) higher than national
1987-92 average
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments

Country and

years of study

Fryzek et al. (1997) Former smoker 1.8 (0.9-3.6) Included cases who quit within 1 year prior
USA Ever-smoker 2.0 (1.1-3.8) to interview

1994-95 Current smoker 2.5(1.1-54) (p<0.05)

Muscat et al. (1997) Men
USA
1985-93

Women

p for trend

Former smoker
Current smoker
Cigarettes/day
1-19

20-39

=240

Years of smoking
1-9

10-19

20-29

30-39

=240

p for trend
Former smoker
Current smoker
Cigarettes/day
1-19

20-39

>40

Years of smoking
1-9

10-19

20-29

30-39

>40

p for trend

0.02

1.0 (0.7-1.5)
1.6 (1.1-2.4)

1.5 (0.9-2.4)
1.4 (0.7-2.8)
1.8 (0.9-3.6)

0.8 (0.4-1.5)
1.0 (0.6-1.8)
1.3 (0.8-2.0)
1.4 (0.9-2.2)
1.3 (0.8-2.1)
<0.14

1.9 (1.3-2.9)
2.3(1.4-3.5)

2.1(1.3-3.6)
2.3 (0.8-6.3)
5.6 (2.0—5.8)

1.3 (0.5-3.6)
1.7 (0.8-3.7)
2.4 (1.3-4.4)
2.2(1.4-3.7)
2.1(1.3-3.4)
<0.01

Adjusted for age and education
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Partanen ef al. Men and Occasional smoker 1.7 (1.0-2.9) Adjusted for age and sex
(1997) women Cigarettes/day
Finland 1-9 1.6 (1.2-2.2)
1984-87 10-20 1.9 (1.5-2.5)
>20 2.3(1.7-3.2)

All smokers (includes smokers of 2.0 (1.6-2.4)
cigarettes, pipes and cigars)

Age at starting smoking (vears) Adjusted for age and sex
<14 1.2 (0.8-2.0)
15-19 1.03 (1.0-1.7)
20-29 1.5(1.1-1.9)
30-39 2.1(1.2-3.7)
240 2.4(1.0-54)
<14 0.6 (0.3-1.1) Adjusted for age, sex and duration of
15-19 0.6 (0.4-1.1) smoking
20-29 0.8 (0.5-1.3)
30-39 1.3 (0.7-2.4)
240 1.6 (0.6-3.8)
Mori et al. (1999) Men and Current smoker 1.0 (0.6-1.6)
India women Cigarettes/day
1994-96 0-9 1.0 (reference)
10-19 1.6 (0.64.2)
220 5.8(2.2-15.4)
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Table 2.1.5.3 (contd)

Reference Subjects Smoking categories Odds ratio (95% CI) Comments
Country and
years of study
Villeneuve et al. Men Duration of smoking (years) Adjusted for age, province, number of live
(2000) <20 0.8 (0.5-1.2) births, alcohol, coffee, energy intake and
Canada 20-39 1.3(0.9-1.9) dietary fat
1994-97 >40 1.1 (0.8-1.7)

Cigarettes/day

1-9 0.8 (0.5-1.4)

1024 1.1 (0.8-1.5)

225 1.2 (0.8-1.8)

Packs/year

0-14 0.7 (0.5-1.1)

15-34 1.2 (0.8-1.7)

>35 1.5(1.0-2.1)

Women Duration of smoking (vears)

<20 1.1 (0.7-1.7)

20-39 1.4 (1.0-2.1)

>40 1.8 (1.1-2.8)

Cigarettes/day

1-9 1.1(0.7-1.7)

1024 1.5 (1.1-2.1)

225 1.5 (0.9-2.6)

Packs/year

0-7 0.9 (0.5-1.4)

8-22 1.4 (1.0-2.2)

>23 1.8 (1.3-2.7)

CI, confidence interval
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Table 2.1.5.4. Case—control studies on tobacco smoking and cancer of the pancreas:

smoking cessation

Reference
Country and
years of study

No. of years since quitting

Odds ratio (relative to never-smokers)
(95% CI)

Mack et al. (1986)
USA
1976-81

Cuzick & Babiker
(1989)

UK

1983-86

Bueno de Mesquita
etal. (1991)
Netherlands
1984-88

Howe et al. (1991)
Canada
1983-86

Silverman et al.
(1994)

USA

198689

Jietal (1995)
China
1990-93

Muscat et al.
(1997)

USA
1985-93

Partanen et al.
(1997)
Finland
1984-87

04

5-9

> 10 (smoked < 1 pack/day)
(smoked > 1 pack/day)

<10

10-20

>20

x* for trend

2-14
=15

2-9
10-19
=20

1-2
3-5
6-10
11-20
>20

<1

2-9

=10

p for trend

1-2
3-5
6-10
>10
p for trend

Any tobacco

Early quitters (before 1975)
Late quitters (quit 1975-83)
Continued smoking

Cigarettes

Early quitters (before < 1975)
Late quitters (quit 1975-83)
Continued smoking

3.3(1.6-6.9)

2.3(1.24.3)

1.1 (0.7-1.4)

0.9 (0.5-1.7)

Men Women  Men and women
3.6 (p<0.01) 0.8 1.7

3.6 (p <0.05) 1.0 1.8

1.3 1.1 1.0

8.64 (p<0.01) 0.23 3.14 (p<0.1)

High consumption

(> 111 200 cigarettes
in lifetime)

1.7 (0.6-4.6)

Low consumption
(<111 200 ciga-

rettes in lifetime)

2.0(0.8-5.0)

1.0 (0.5-2.2)

1.8
1.4
0.7

3.1 (2.0-5.0)
2.0 (1.1-3.5)
1.8 (1.1-2.9)
1.2 (0.8-1.9)
1.3 (0.8-1.9)

3.8(1.4-10.2)
1.6 (0.8-3.0)
0.7 (0.3-1.5)
0.02

Men

1.7 (0.8-3.7)
0.5 (0.2-1.1)
1.2 (0.6-2.3)
1.1 (0.7-1.6)
NS

Women

10.6 (2.9-39.2)
1.5 (0.6-3.7)
2.1(0.94.5)
1.6 (1.0-2.7)
<0.05

1.2 (0.9-1.6)
1.8 (1.3-2.6)
2.5(1.9-3.2)

1.2 (0.9-1.5)
1.8 (1.3-2.5)
2.5(1.9-3.3)
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Table 2.1.5.5. Case—control studies on tobacco smoking and cancer of the pancreas:
type of tobacco and/or cigarettes

Reference
Country and
years of study

Type of tobacco Odds ratio (relative to never smokers) (95% CI)

Bueno de Filter-tipped 1.4 (0.9-2.1)
Mesquita et al. cigarettes
(1991) Untipped cigarettes 1.9 (1.2-3.2)
Netherlands Low-tar cigarettes 1.8 (0.7-4.5)
1984-88
Ghadirian et al. Quintiles (total cigarettes in lifetime)
(1991)
Canada Q2 Q3 Q4 Q5 x2 for
198488 (83850)  (193450) (319875) (1814963) trend
Filter-tipped 0.9 2.5 1.6 29(1.5-59) 9.73
cigarettes
Untipped cigarettes 1.3 1.4 1.4 5.1(2.0-13.1) 8.88
Low-tar cigarettes 0.5 2.5 3.0 2.4 (1.1-5.5) 7.07
Howe et al. Packs/year of
(1991) untipped cigarettes
Canada 0-17.9 0.9 (0.6-1.4)
1983-86 17.9-37.5 2.1(1.1-4.2)
>37.5 0.9 (0.4-2.0)
Packs/year of filter-
tipped cigarettes
0-17.9 1.3 (0.8-2.1)
17.9-37.5 2.3(1.4-3.7)
>37.5 24(1.3-42)
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2.1.6  Cancer of the stomach

(a)  Cohort studies

A total of 29 prospective cohort studies have examined the association between
smoking and stomach cancer. The details of the design of these studies are described in
Table 2.1 and Table 2.1.6.1. Summary findings are presented in Table 2.1.6.2.

(1)  Intensity and duration of smoking

Intensity (cigarettes/day), age at starting smoking and/or duration of smoking were
studied in almost all of the cohorts. Sixteen cohort studies reported a statistically
significant association between smoking and the risk for stomach cancer, with odds ratios
ranging from 1.4 to 2.6 in current smokers (Kahn, 1966; Hirayama, 1982, 1985; Kono
et al., 1987; Akiba & Hirayama, 1990; McLaughlin et al., 1990; Nomura et al., 1990a,b;
Kneller et al., 1991; Kato et al., 1992a; Doll et al., 1994; McLaughlin et al., 1995;
Nomura et al., 1995; Liaw & Chen, 1998; Gao et al., 1999; You et al., 2000; Chao et al.,
2002). In eight of these studies, significant dose—response relationships were observed
between intensity of smoking and the risk for stomach cancer (Kahn, 1966; Hirayama,
1985; Akiba & Hirayama, 1990; McLaughlin ef al., 1990; Kneller et al., 1991; Doll et al.,
1994; McLaughlin et al., 1995; Gao ef al., 1999) and in five studies between duration of
smoking and risk for stomach cancer (McLaughlin et al., 1990; Nomura et al., 1995; Liaw
& Chen, 1998; You et al., 2000; Chao et al., 2002). In eight cohort studies, the increase
in risk associated with smoking was statistically non-significant (Hammond, 1966; Doll
& Peto, 1976; Kato et al., 1992b; Tverdal et al., 1993; Engeland et al., 1996; Yuan ef al.,
1996; Nordlund et al., 1997; Mizoue et al., 2000). Five studies did not find any asso-
ciation between smoking and stomach cancer (Guo ef al., 1994; Murata et al., 1996; Chen
et al., 1997; Tulinius et al., 1997; Terry et al., 1998).

Many studies that have tested the statistical significance of trend in risk with duration
of smoking or number of cigarettes/day have included nonsmokers in the analysis. [The
Working Group noted that the preferred approach is to limit testing for trend to exposed
persons across gradients of exposure.]

(il))  Smoking cessation
Relative risks in former smokers have been examined in 16 studies and two studies
have assessed the effect of number of years since quitting (Guo et al., 1994; Chao et al.,
2002). The risk in former smokers ranged from 1.2 to 2.6 in men and women combined,
from 0.9 to 2.2 in men and from 0.2 to 1.4 in women. Increasing number of years since

cessation and younger age at cessation were associated with a significant trend in
decreasing risk (Chao et al., 2002).

(iii)  Effect of sex
Data for men and women were combined in five studies, seven studies presented data
separated by sex, 16 studies presented results for men only and one study for women only.
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Generally, the numbers of incident cases and of deaths from stomach cancer in women
were small. The risks for stomach cancer associated with smoking were assessed sepa-
rately for women in only seven cohort studies and, of these, only three reported significant
increases in risk (Akiba & Hirayama, 1990; Gao et al., 1999; Chao et al., 2002). In three
studies, increases in risk were statistically non-significant (Hirayama, 1982; Kato ef al.,
1992a; Nordlund et al., 1997) and, in one study, smoking was not associated with risk for
stomach cancer (Engeland et al., 1996).

(iv)  Bias and misclassification

Several limitations of cohort studies should be considered. First, some studies reported
a low response rate in the initial survey and a high proportion of individuals who were lost
to follow-up, leading to selection bias. Second, most cohorts were followed passively and
the information on smoking habits was based only on the initial survey, although many
cohort members could have subsequently changed their smoking habits. Therefore, mis-
classification of former smokers as current smokers is possible. Thus, the risk for stomach
cancer is most probably underestimated in most, if not all, cohort studies. The results of
cohort studies could also be confounded by the effects of alcohol consumption. Only seven
studies adjusted relative risks for alcohol consumption (Kono et al., 1987; Kato et al.,
1992a; Nomura et al., 1995; Chen et al., 1997; Liaw & Chen, 1998; Mizoue et al., 2000;
You et al., 2000). In most of these studies, the risk for stomach cancer in smokers was
significantly different from unity.

(b)  Case—control studies

Forty-five case—control studies detailed in Tables 2.1.6.3 and 2.1.6.4 have reported
results regarding the influence of smoking on the risk for stomach cancer. Some very
weak, early studies, although reported in Tables 2.1.6.3 and 2.1.6.4 for completeness, will
not be considered further here (Wynder et al., 1963; Staszewski, 1969; Ames & Gamble,
1983). Twenty-three studies were hospital-based, one was a retrospective mortality study
and 18 studies were population-based. In most studies, odds ratios were adjusted for
variables such as sex, age, residence, socioeconomic status, income, diet and consumption
of fresh fruits and vegetables. Odds ratios were adjusted for alcohol consumption in 18
studies (Hoey et al., 1981; Correa et al., 1985; Hu et al., 1988; You et al., 1988; Ferraroni
et al., 1989; De Stefani et al., 1990; Lee et al., 1990; Jedrychowski et al., 1993; Kabat
et al., 1993; Siemiatycki et al., 1995; Ji et al., 1996; Zhang et al., 1996; Gammon et al.,
1997; De Stefani et al., 1998; Inoue et al., 1999; Ye et al., 1999; Lagergren et al., 2000;
Zaridze et al., 2000).

(i)  Intensity and duration

Thirty-one case—control studies (Haenszel et al., 1972; Hoey et al., 1981; Correa
etal., 1985; Risch et al., 1985; Hu et al., 1988; You et al., 1988; De Stefani et al., 1990;
Kato et al., 1990; Lee et al., 1990; Wu-Williams et al., 1990; Dockerty et al., 1991; Saha,
1991; Yu & Hsieh, 1991; Kabat ef al., 1993; Hansson et al., 1994; Inoue et al., 1994;
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Siemiatycki et al., 1995; Yu et al., 1995; Gajalakashmi & Shanta, 1996; Ji et al., 1996;
Zhang et al., 1996; Gammon et al., 1997; De Stefani et al., 1998; Liu ef al., 1998; Chow
et al., 1999; Inoue et al., 1999; Ye et al., 1999; Lagergren et al., 2000; Mathew et al.,
2000; Zaridze et al., 2000; Wu et al., 2001) reported a statistically significant association
between smoking and the risk for stomach cancer. Most studies published after 1990
examined the effect of intensity and duration of smoking on the risk for stomach cancer.
In most of them, there was a statistically significant dose-response trend between the
number of cigarettes smoked daily, duration of smoking and/or age at start and the risk
for stomach cancer (Hu et al., 1988; You et al., 1988; De Stefani et al., 1990; Kato et al.,
1990; Lee et al., 1990; Wu-Williams et al., 1990; Yu & Hsieh, 1991; Kabat et al., 1993;
Hansson et al., 1994; Gajalakashmi & Shanta, 1996; Ji ef al., 1996; Zhang et al., 1996;
Gammon et al., 1997; De Stefani et al., 1998; Ye et al., 1999; Lagergren et al., 2000;
Mathew et al., 2000; Zaridze et al., 2000; Wu et al., 2001). In nine studies, no association
was found between smoking and the risk for stomach cancer (Jedrychowski et al., 1986;
Buiatti et al., 1989; Ferraroni ef al., 1989; Boeing et al., 1991; Buiatti ef al., 1991; Agudo
et al., 1992; Palli et al., 1992; Jedrychowski et al., 1993; Gao et al., 1999).
(i)  Smoking cessation

Twenty-five studies examined relative risks in former smokers and several also exa-
mined the effect of cessation of smoking (De Stefani et al., 1990; Kabat et al., 1993;
Hansson et al., 1994; Inoue et al., 1994; Ji et al., 1996; Gammon et al., 1997; De Stefani
et al., 1998; Chow et al., 1999; Ye et al., 1999; Lagergren et al., 2000; Wu et al., 2001).
Quitting smoking was found to decrease the risk for cancer. A significant negative trend
for increasing number of years since cessation was reported in six studies (De Stefani
et al., 1990; Hansson et al., 1994; Inoue et al., 1994; Gammon et al., 1997; De Stefani
et al., 1998; Lagergren et al,. 2000), whereas two studies found no effect (Kabat et al.,
1993; Ji et al., 1996). However, in examining temporal trends in risk with time since
cessation, some studies did not exclude persons who had quit recently, among whom
increased risk may reflect cessation due to smoking-attributable disease.

(iii)  Subsites of stomach cancer

Several case—control studies presented studies by subsites (De Stefani et al., 1990;
Wu-Williams et al., 1990; Saha, 1991; Palli et al., 1992; Kabat et al., 1993; Inoue et al.,
1994; Zhang et al., 1996; Gammon et al., 1997; De Stefani et al., 1998; Ye et al., 1999;
Zardize et al., 2000; Wu et al., 2001). In all the studies that distinguished between cancer
of the gastric cardia and distal stomach, an effect of smoking was seen on the risk for
cancers at both sites. Dose-response relationships were observed between number of
cigarettes smoked per day, duration of smoking and time since quitting for cancers of both
sites. The significant association between smoking and cancer risk persisted when relative
risks were examined separately for intestinal and diffuse histological types (Kato et al.,
1990; Ye et al., 1999).
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(iv)  Effect of sex

Most studies included both men and women; seven studies reported results for men
only and only eight reported results for men and women separately (Haenszel et al., 1972;
Kato et al., 1990; Kabat et al., 1993; Inoue et al., 1994; Ji et al., 1996; Liu et al., 1998;
Chow et al., 1999; Inoue et al., 1999). The number of cases of stomach cancer in women
was generally small and the increase in risk estimates was generally lower than that for
men and was not statistically significant (Kato et al., 1990; Inoue et al., 1994; Ji et al.,
1996; Liu et al., 1998). However, in the studies in which a sufficient number of cases of
stomach cancer in women were included, the relative risks were significant and com-
parable with those in men (Kabat ef al., 1993; Chow et al., 1999; Inoue et al., 1999).

(v)  Effect of ethnicity
The only study that investigated ethnicity reported a significantly higher risk for
African Americans than for Caucasians (Correa et al., 1985).

(vi)  Dype of tobacco and type of cigarette

The effects of black and blond tobacco were distinguished only by De Stefani et al.
(1990, 1998). Five studies evaluated the effect of filter tips (De Stefani et al., 1990;
Jedrychowski et al., 1993; Gammon et al., 1997; De Stefani et al., 1998; Chow et al.,
1999) and one study looked at the effect of swallowing tobacco smoke (Saha, 1991). The
risk associated with smoking black tobacco was higher than that for smoking blond
tobacco (De Stefani et al., 1990, 1998). There was no clear difference in risk between
smokers of filter-tipped or untipped cigarettes or whether or not smoke is swallowed.

(vii) Bias and misclassification

The relative risk for stomach cancer associated with smoking is most probably under-
estimated, particularly in hospital-based case—control studies, because of a substantial
proportion of controls with smoking-related diseases. Of special concern are the studies
in which prevalence of smoking was higher in controls than in cases and in which controls
with smoking-associated diseases were included (Haenszel et al., 1976; Correa et al.,
1985; Jedrychowski et al., 1986; Lee et al., 1990; Boeing et al., 1991; Agudo et al., 1992;
Zaridze et al., 2000) or in which the diagnoses of hospital controls were not reported
(Haenszel et al., 1972).

(¢) Helicobacter pylori infection

A positive association between smoking and the risk for stomach cancer could be
confounded by the effect of Helicobacter pylori infection status. A large body of evidence
supports a causative role for H. pylori in stomach cancer. In 1994, IARC recognized
H. pylori as a class 1 human carcinogen (IARC, 1994).

None of the available cohort studies have assessed H. pylori infection status. Two
case—control studies investigated the interaction between H. pylori seropositivity and
smoking in relation to the risk for stomach cancer (Zaridze et al., 2000; Siman et al.,
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2001). The relative risk for stomach cancer was higher in H. pylori-infected men (Zaridze
et al., 2000). These results suggest that smoking may potentiate the carcinogenic effect of
H. pylori.

Several studies have shown that H. pylori infection status is not associated with
smoking habit. Limburg ez al. (2001) examined the association between seropositivity for
H. pylori and different risk factors. The proportion of seropositive individuals was similar
in nonsmokers (58%) and in smokers (61