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ABSTRACT

ln the present population-based, case-control study of incident, postmenopausal breast

cancer, we obtained an extensive history of a1cohol consumption. Indices reflecting age

specifie exposure, duration and cumulative exposure of alcohol were developed for

specifie types of alcoholic beverages as weil as the combination of these beverages.

Unconditional logistic regression, within the context of the Generalized Additive Models,

was used to estimate adjusted odds ratios (OR) and 95% confidence intervals (CI). Case

subjects included ail new histologically-confirmed cases of malignant breast cancer

among postmenopausal women, age 51-75 years, diagnosed or treated in 1996 and 1997

in ail major hospitals in Montreal. Control subjects were selected randomly from other

histologically-confirmed sites of cancer from the same hospitals as the cases. The

response rate was 82% for cases and 75% for controls. Current drinkers of any kind of

alcohol were at an increased risk ofbreast cancer (OR=1.47; 95%CI: 1.01-2.15). In

particular, the risk of breast cancer was increased by 1.6-fold among weekly and CUITent

exclusive drinkers ofwine. Other factors suggestive ofan increased risk ofbreast cancer

include early-age at tirst consumption of alcohol (~30 years old) and increased number of

years (>15 years) of consuming wine among wornen who only drank wine. We did not

find, however, monotonically increasing risks with levels of consumption. Although, the

associations found were relatively weak, our findings provide further support for a

positive association between the risk of breast cancer and alcohol consumption,

particularly wine.
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ABREGÉ

Dans la population-base présente, étudiant l'incidence des sujets versus controle, du

cancer du sein post-ménaupose, nous avons obtenu une importante corrélation entre ce

cancer et la consommation d'alcool. Les indices reflétants l'age spécifique, la durée et la

cumulation de l'exposition à l'alcool ont été développés pour un certain type de boissons

alcooliques mais aussi pour la combinaison de ces boissons. Une régression logistique

dans le contexte d'un Modèle Additif Généralisé ci été utilisée pour ajuster les probabilités

et 95% des intervalles confidents (le). Les sujets comprennent tous les nouveaux cas de

cancer du sein confirmés histologiquement au niveau des femmes ménauposées, agées de

51-75 ans, diagnostiquées et traitées entre 1996 et 1997 dans les principaux hospitaux de

Montréal. Les sujets controles ont été sélectionnés au hasard à partir de résultats

histologiques de cancer venant des mêmes hopitaux. Le niveau de réponse fut de 82%

pour les sujets et de 75% pour les controles. Les buveurs de différents types d'alcool ont

une augmentation du risque du cancer du sein (probabilité=1.47; 95% le: 1.01-2.15). En

particulier, le risque du cancer du sein est augmenté par 1.6 parrnis les buveurs de vin.

D'autres facteurs suggestent une augmentation du cancer du sein parmis les jeunes

buveurs de vin « 30ans) ainsi que parmis les buveurs de longue durée (> 15 ans).

Malgrés que les différences trouvées soint peu importante, notre étude permet de

supporter une association positive entre le risque du cancer du sein et la consommation

d'alcool et plus particulièrement la consommation de vin.
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CHAPTERl:ENTRODUCTION

One of the most important public health problems in the industrialized world is female

breast cancer. It is estimated that in 1999 there were about 18,700 incident cases ofbreast

cancer and 5,400 deaths from breast cancer among Canadian women. 1 Breast cancer is

the second most frequent cause of death from cancer accounting in 1999 for an estimated

18% of ail cancer deaths among Canadian women. 1 One in nine Canadian women will

develop the disease during their lifetime and one in 28 women will die from il. 1

Over the last 25 years, incidence rates in Canada have increased by approximately 28%.1

Rates have risen continuously between 1984 and 1999 (Figure 1. 1),2 with minor

fluctuations during this period. The steepest increases were found in women over 50

years of age. J The reasons for the increase in incidence rates are largely unknown, but

early detection ofbreast cancer may be a possible reason, especially given that death rates

have remained about constant during this period of time.3

On a global scale, the incidence of breast cancer appears ta he greatest in more

industrialized countries, with the highest rates found in Western Europe, the United

States, and Canada (Figure 1.2).4 White women in the San Francisco Bay area,

California, appear to have the highest incidence rates of breast cancer (104.2 per

100,000), whereas the lowest reported incidence rates are found in The Gambia (3.4 per

100,000).4 Reasons for the international differences are uncertain, but variations in

registration practices or in the ways breast cancer is defined may be a contributing factor.

In addition, differences in risk factors for breast cancer (e.g., body weight, endogenous

hormone levels, diet, and reproductive factors such as age at menarche, menstrual cycle

lengths, parity, lactation) May also play a role in these international differences. 5 Finally,

the differences May relate to yet unidentified environmental exposures.

A1though world-wide incidence rates are increasing, mortality rates from breast cancer in

Canada and Northem Europe are declining.6
•
7 In contrast, there is a steady increase in

breast cancer mortality in lapan,8 even though incidence rates in Asia are much lower

-1-
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than in North America and Europe (Figure 1.2). In the United States, rates for Caucasian

worneR are declining but not for women of other races. S Furthermore, mortality rates in

other countries, such as Portugal, Greece, Poland, Hungary, and Italy are still increasing.9

These increases may be due in part to secular changes in reproductive, hormonal, and

dietary risk fadors. Additional contributors ta increases in rnortality may be poor early

detection practices or inadequate management and treatment of breast cancer after

diagnosis. 8 That sorne modest improvement has been made in preventing breast cancer

deaths in certain countries while mortality rates have increased substantially in others

provides the impetus to find preventative strategies.

Persona1, familial and societal burdens of the disease, coupled with increased

expenditures on health care lO and the continuing increase in breast cancer incidence, of

which only 25% to 400.!c. 11 may be attributed ta accepted risk factors, are important

reasons to determine the causes of this disease. l

Risk Factors for Breast Cancer

Factors that affect the risk of disease are often divided into those that are modifiable and

those that are not. Modifiable risk factors are those that can be altered by making

changes to an individual's lifestyle or environment, and non-modifiable risk factors are

those factors that cannot be changed, such as a person's genetic make-up. Sorne risk

factors that may seem ta be modifiable (e.g., age at first pregnancy) may not be because

of current social behaviour. It is debatable whether sorne risk factors such as body mass

index and parity (number of children) are modifiable. Chest irradiation and an

oophorectorny are in principal avoidable, although in reality these procedures may be

necessary in many instances. Table 1.1 shows different risk factors for breast cancer and

their approximate relative risks. The most significant risk factor for breast cancer is age,

as incidence increases rapidly with age. S Family history of breast cancer is also a very

important risk factor: risks increase more than 4-fold if 1) a relative has had

premenopausal bilateral breast cancer or 2) two relatives have had any form of breast

cancer. 12 Benign breast disease increases the risk of breast cancer 2- to 4-fold.S,I3,14

Reproductive factors, such as age at menarche, age at first full-term pregnancy, and parity

-2-
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are also important, with relative risks ranging from 1.1- ta 3.5
,13,14 Other factors such as

socio-economic status and body mass index may also increase risk from 10% to

100%.5,14,15

One modifiable risk factor that has been examined recently is consumption of alcohol.

Although alcohol has been investigated in a number of studies, further information is

required before a more definitive statement about its raIe in the etiology of breast cancer

can be made. This thesis concerns estimating the association between postmenopausal

breast cancer and lifetime history of alcohol consumption. The data are drawn from a

population-based, case-control study of postmenopausal breast cancer conducted in

Montreal in 1996 and 1997. The thesis is written in manuscript style, with one paper to

be submitted for publication that describes the study population, methods, results and a

discussion of the findings. In keeping with the format approved by McGill University

and the Joint Departments of Epidemiology and Biostatistics and Occupational Health, a

detailed review of the literature regarding the association is presented in Chapter 2, the

objectives of the thesis are described in Chapter 3, the substantive paper describing the

analysis of the association between postmenopausal breast cancer and consumption of

alcohol is presented in Chapter 4 (copies of the letter of introduction and ethics' approval

from the McGill University Institutional Review Board and the questionnaires from the

study will be found in the Appendices A and B), and the conclusions and summary will

be found in Chapter 5.

-3-
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Figure 1.1: Age-Standardized Incidence Rates (ASIR) for Breast Cancer, Females, Canada, 1978-1999

(Rates are standardized to the age distribution of the 1991 Canadian female population)
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Figure 1.2 : International Comparision of Age-Standardized Incidence Rates of Breast Cancer

(Rates are standardized to the age distribution of the world)
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• TABLE 1.1: Risk Factors for Female Breast Cancer
Risk Factor Approximate Estimate ofRisk References
Non-modifiable Risk Factors

Age 4 fold increase in risk 5

(>50 years/<50 years)

Family history
14Relative with pre- >4 fold increase in risk (YesINo)

menopausal bi-
lateral breast cancer

One 1st degree 2-4 fold increase in risk (YesINo) S,14

relative with aoy form
of breast cancer

Two 1st degree >4 fold increase in risk (Yes/No) 5,13,14

relatives with any
form of breast cancer

Country of birth >4 fold increase in risk (North Americ~
5

Northem Europe! Asia, Africa)

Benigo breast disease
Atypical hyperplasia >4 fold increase in risk (YesINo) 13.14,16

Dense breast tissue 3-4 fold increase in risk (Yes/No) 5.14

Chest irradiation 2-4 fold increase in risk if exposure 5,14

(ionizing radiation) occurs trom puberty through child
bearing years (HighIMinimal)

Age at tirst full-term 1.1-3 fold increase in risk (>30 S.13,14

pregnancy yearS/<20 years)

Bi-Iateraloophorectomy 1.1-3 foid increase in risk (NoNes) 5,13.14

before age 40

History of primary 1.1-2 fold increase in risk (YesINo) 5,14

cancer ofovary or
endometrium of subject

•
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• Table 1.1 (continued)
Risk Factor Approximate Estimate of Risk References

Socio-economic status 1.1-2 fold increase in risk (HighILow) s

(incorne, education)

Body mass index 1.1-2 fold increase in risk in 5,14,15

(weightlheight2
) postmenopausal women (ObeseIThin)

Marital status 1.1-2 fold increase in risk 5

(Never marriedlEver married)

Place of residence 1.1-2 fold increase in risk (UrbanIRural) 5

Race 1.1-2 fold increase in risk (White/black) 5

Age at menopause 1.1-2 foid increase in risk (~55/s;45)
5,13

Age at menarche 1.1-2 fold increase in risk (s;11I~15)
5,13

Modifiable Risk Factors

Parity 1.1-3 fold increase in risk (Nulliparousl 5,14

parous)
Inconclusive after 1 child

Honnone replacement Possible modest increase in risk but 13,14,17

therapy restricted to women who took them for
a long time, in high doses or women >
60 years old

Oral contraceptives 1.5 fold increase in risk (Current/Never) 13,14

Increased risk for women with benign
breast disease, women who used them
at a late age >46-65 or women who used
them very early <20 years and/or before
the first pregnancy

•
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• Table 1.1 (continued)
Risk Factor Approximate Estimate ofRisk References

Breastfeeding Suggestive ofa proteetive effect, S.14

especially ifbreast-feeding occurs for
a long period of time at a young age

Alcohol consumption Suggestive of increase in risk 18,19,71

Dietary fat Suggestive ofan increase in rislc, but 14

weak effect

Physical activity Potential influence on menstrual cycle S

patterns and owlatory frequency,
slight risk (inactive womenlactive
women)

Strenuous exercise appears to reduce 20

risk among post-menopausal women
who do not gain sizeable amounts of
weight during adulthood

New Emerging Hypotheses, not sujficielltly evaluated

Cigarette smoking No estimate available 21

Extremely low frequency No estimate available 22,23

electromagnetic radiation
and light-at-night (LAN)

Exposure to pesticides No estimate avai lable 24-26

and organo-chlonne
compounds

Organic solvents No estimate available 27

•
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CHAPTER 2: LITERATURE REVIEW- THE

ASSOCIATION BETWEEN ALCOHOL CONSUMPTION

AND POSTMENOPAUSAL BREAST CANCER

Materials

ln keeping with the objectives of this thesis (see Chapter 3), 1 reviewed epidemiologic

studies of postmenopausal breast cancer published in English language peer-reviewed,

scientific joumals. However, studies that contained both pre- and postmenopausal

women subjects were included. Relevant papers were uneovered by searching the

MEDLINE bibliographie database for the years 1966 to 1999. Reference lists of the

retrieved papers were then consulted to diseover other studies that were not identified in

the electronic search. The following types of articles were excluded: letters28~J2 and

abstraets,33~3s (because they did not provide sufficient methodological details); studies of

women with multiple primary cancers;36 studies that mentioned alcohol consumption but

gave no specifie results;37-39 studies for which the outcome was not incidence or mortality

(i.e., breast cancer survival,40,41 stage ofbreast cancer,42.43 screening by mammography44);

studies of alcoholic women4S-SO (because the sample sizes were small, major risk factors

of breast cancer were not controlled for adequately, and there was little information on

exposures); and ecological studies.51-56 Another case-control studyS7 was excluded

because of its small sample size (60 subjects). Articles covering the same population

were combined and considered as one study even though different results may have been

reported in separate publications. 58-7I Four studies72
-
7S have been updated and the results

fr h . 1 d . . 1 76-79om t ese artlc es were reporte ID more recent artlC es.

In the end, 57 studies were included in this review, comprising 42 case-control studies5S

65,76,79-115 and 15 cohort studies66-7I,77,78,1I6~12S for which there were reports of the

association for the consumption of alcohol with postmenopausal breast cancer or with

premenopausal and postmenopausal breast cancer combined. Table 2.1 provides a

succinct summary of the important aspects of the design of each of these studies as weil

as the principal results.

-9-
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Methods

ln attempting to summarize the results of these studies, 1 sought indices of alcohol

consumption that were commonly used. In the case-control studies, 1 found that the most

common indices of alcohol consumption (in 51 of the 57 studies) were "recent" or

"current" total alcohol consumption; in the cohort studies, "usual" alcohol consumption

was used exclusively. This index of recent or usual or current alcohol consumption may

not be the best predictor of breast cancer risk because it may be more influenced by recall

bias and recent changes in drinking habits by newly diagnosed subjects. However, in few

studies was past drinking habits assessed.66.67.77.79-81,83-gS,89,91.94.9S.99 It was for this reason

that 1 decided to use the recent/usual/current a1cohoi intake index for the purposes of

summarizing the literature. Due to the potential importance of indices involving past

drinking habits, the results of those studies in which past intake was assessed will be

addressed in the Results section ofthis chapter.

In ail the case-control and cohort studies, total alcohol consumption was defined as an

individual' s combined consumption from ail types of alcoholic beverages, including

varieties of beer, wine, hard liquor, spirits, eiders and fortified wines. In the case-control

studies, alcohol intake was assessed either as recent or current. Recent alcohol intake was

defined as average alcohol consumption for a specified period of time closely preceding

the interview (this period was always less than five years) and current alcohol intake was

defined as a subject's consumption at the time of the interview. RecentS8~S.76.79-81.83

104,106-108 and current total alcohol consurnption82.10S,11S was assessed in 36 case-control

studies.

In the cohort studies, usual alcohol intake was defined slightly differently in various

studies. In most studies, it was defined as the average amount of alcohol consumed

within the year before the start of the follow-up period.66-71.77,116-121.124.12S For one study,

usual alcohol intake was defined as the average amount consumed throughout the follow

up period78 and, in the Kaiser Permanente Multiplan health study, alcohol was evaluated

during the year before each exarnination.122.123

-10-
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It was beyond the scope of this literature review to summarize quantitatively the

published data (e.g., conduct a meta-analysis). Rather, 1 classified each of the 51 studies

according to key design characteristics that could affect the validity of a given study,

including: selection of case subjects; histological confirmation of the diagnosis of breast

cancer; definition of comparison populations; response rates; adjustments for potential

confounding factors; and the definition of postmenopausal status. 1 then calculated the

proportion of studies indicating a positive association between postmenopausal breast

cancer and recent, current or usual total alcohol consumption. For both case-control and

cohort studies, 1 defined a "positive" study when it met one of the following conditions:

1) There was evidence ofa monotonie increase in risk by consumption (usually if

the test for Iinear trend was statistically significant (p-value<O.05» or

2) The 95% confidence limits associated with the odds ratio or relative risk for

the categories of highest consumption when compared to the lowest category

excluded unity.

A limitation of this type of summary is that studies are given equal weight regardless of

their ability to deteet true excess risks (statistical power). It was not possible to assess the

power of each study for two reasons: 1) there was no index, such as ever/never alcohol

consumption, common to ail studies and 2) in many of the articles estimates of

parameters needed to calculate power were not provided.

Major variations in key design characteristics were compared by calculating the

differences in binomial proportions to determine if the discrepancies were statistically

significant.

Results

Table 2.1 shows the principal results from each study, according to selected

characteristics of design and conduct of the studies. Results are presented for usual,

recent, or current drinking, but other types of indices are also presented in the table,

including: alcohol consumption at early ages; types of alcoholic beverages consumed;

duration of alcohol consumption; and average lifetime consumption of alcohol. Before
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presenting a surnmary of the results of the studies, 1 shaH discuss sorne of the salient

characteristics of these studies.

Description ofthe Key Characteristics ofthe Studies

Definition of Postmenopausal Status
In the analyses of 26 studies62-69,78,79,82,83,89,90.97-99,101-103,106-108,1l5,116,121-125 premenopausal

and postmenopausal women were combined. In 19 case-control studies,58-61,76,80,81,84-88,91

96,100,104,105 and in six coholt studies70,71,77,117-120 the study population was restricted to

postmenopausal women at the design stage or at the analysis stage (for nested case

control or case-coholt studies).

Definitions for postmenopausal status were provided in 16 of the 25 studies in which

postmenopausal breast cancer was solely investigated,70,71.76,77,84,85,87,88.91

93,96,100.104,105,117,120 and no definitions were given in nine studies. 58-61,80,81,86,94,95,1l8,1l9 In

four studies postmenopausal status was defined as twelve months without menses based

on the World Health Organization definition,84,85,92,120 and in one study postmenopausal

status was defined as six months without menses prior to interview. loo In seven other

studies, an age eut-off was used (i.e., greater than age 50 or 55 at lime of

study),70,71,77,87,91,104,105,117 and in four other studies, women were c1assified as being

postmenopausal if they c1aimed to have had either natural Menopause or surgical

menopause.76,88,9J,96

Location

Most studies were conducted in the United States (20 studies)58,59,66-71,76,78,80,83

85,89,9J,116.118,120-125and in Europe (20 studies).60-63,77,79,81,82,86,87,90,91.94.95,97-99,101,102,105,115,117

Investigations have also been conducted in lapan (3 studies),96,104,106 Canada (3

studies),64,107,119 Russia (1 study),100 Argentina (1 study),108 New Zealand (1 study)88 and

Australia (1 studyl2 and one study was conducted simultaneously in Canada, the U.S.,

and Israel. lOJ
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Selection of Case Subjects in Case-Control Studies

The selection ofcases is defined as recruitment that is either population-based or hospital

based. The former refers to the selection of cases from ail sources in a well

circumscribed geographic area over a specified interval of time, whereas the latter usually

means that the cases are recruited from sorne hospitals within the targeted geographical

area. In 23 case-control studiesS8-61.76,79-n.94.99.104.106.108.lIS the enrolment of case subjects

was population~based and in the other 13 studies62~S.93.9S-98.100-103.IOS,107 it was hospital-

based.

Diagnosis and Histologieal Confirmation of Breast Cancer

Incidence of breast cancer was the focus of the majority of the studies. However, in two

cohon studies, mortality was evaluated.116.124 Both the incidence and mortality of breast

cancer of a single population was assessed in two separate American studies.68.69 For

these two study populations, 1 have chosen to consider only incidence because it is

measured more accurately than mortality and is not affected by factors related to survival.

ln three studies, in situ breast cancer was combined with invasive breast cancer.84
•
87,120

The number of subjects with in situ breast cancer was not provided in any of these

studies, nor were separate analyses provided.

Histological confirmation of cancer considerably reduces misclassification of disease

status. Ali cases of breast cancer were histologically confirmed in 24 case-control

studies60~3.76.79-84,86,88,90.92-9S,97-99.102.106-I08.I1S and in two cohan studies. 1l7.119 At least 90%

of cases were confirmed histologically in four case~control studies8S.87.91.96 and in two

other cohon studies.68.69.78 In five studies, sorne of the cases were verified using

information from pathology reports, but the percentage of cases sa identified was not

stated.S8.S9.77.89.103.11 8 No information was provided an tive case-control

studies64,6S.100,101.104.lOS and in Dine cohort studies.66,67,70,71.116,120-12S Overall, 60% of

cohort studies and 14% of case-control studies had no confirmatory evidence regarding

the diagnosis ofbreast cancer.
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Selection of Control Subjects in Case-Control Studies

Hospital controls were included in 14 studies.58-63,79,94-100,102,104,105 Most descriptions of

hospital controls included the reason for hospitalization and the percentage of control

subjects with each type of illness or disease. Information on whether the diagnosis was a

suspected one or a confirmed one was missing ln seven of the 14

studies.60,61,94.96,97.100.102.104 In the other seven studies, diagnosis was based on the

admission diagnosis. 58,59,62,63.79,95,98,99, 105 In three studies, the diseases that the controls

had acquired were not described,100,lOl,108 and in four studies no reasons were provided for

the hospitalization of between 10% to 25% of the control subjects.60-63.94.95 In five

papers,62.63.100-I02.106 it was indicated that the control groups had diseases that were

considered to be associated with alcohol consumption, but there was Httle indication

about which diseases in particular were thought to be associated with alcohol

consumption.

Patients with other sites of cancer were used in two studies.l03.104 One studyl04 included

controls with many sites of cancer, whereas the other study103 included controls with only

two cancer sites (endometrium or ovaries).

Non-ill subjects from the general population were included in 13 studies76.80,82.83,85-92.115

and neighbourhood controls were included in three other studies.64,65,84,93 In six studies, a

set of two comparison groups was used in each.81.101.103,l06-108 In two studies both

neighbourhood and hospital controls were inciuded. 107,108 In two other studies, wornen

from screening programs and hospital controls were inciuded. 10l ,106 In one study, hospital

controls and a separate cancer control group were included. 103 In one study that included

control groups from different European countnes, the controls from sorne countries were

chosen from the population registry whereas controls from other countries were chosen

from a random sample of patients from physicians' files. In two of these studies that

included two separate comparison groups81,106 the pair of control subjects were combined

into one analysis; in the other four studies separate analyses were reported. IOI ,103,107,108
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In ail of the cohort studies, internai comparisons between breast cancer case subjects and

non-cases were conducted, and no external reference populations were included.66

71.n.78.116-125

Response Rates

Two aspects of response rates are important. Assuming that the sampling procedure is

unbiased, response rates should be high to ensure the selection of a representative sample

of the target population. In addition, response rates in case-control studies should be

similar between cases and contrais 50 as to minimize bias due to differential participation.

Similarly, in cohort studies, losses to follow-up should be similar between cases and non

cases and censoring should be independent of exposure.

Response rates were reported in ail case-control studies in which the control group

included healthy subjects from the general population, as weil as in 16 of 23 of the other

types of case-control studies. However, the number of studies without stated response

rates was greater in studies with hospital controlsS8.59.62,63.97,98,104 than studies with

neighbourhood controls.64,65 Response rates greater than 90% were found in 12 case

control studies.60,61,79.88,93.94.96.99-103,108 In another six case-control studies,76.82.85.86.95. 105

response rates were between 75% and 90%. In eleven studies, response rates either

differed by more than 10% between cases and controls80.81.84,87,89-92.107 or were under

70%.83,115 The greatest difference in response rates between cases and controls was in the

study by Royo-Bordonada et al. ,BI with a response rate of 86% for cases and only 41%

for the population controls. Response rates were not quoted in seven case-control

studies.58,59.62-65,97.98,104.106 As expected, case-control studies with hospital controls had

higher response rates60.61 ,79,94-96,99.100.102 than those that included population or

neighbourhood comparison groups.76,85.86,88.93

Final response rates in the cohort studies were more difficult ta assess as one needed to

know the initial rates of recruitment (the number of people who responded to the original

solicitation divided by the number of eligible subjects), losses to follow-up, and the

percentage of subjects included in the analysis of alcohol consumption. Response rates

were stated in five studies,66-69.77.118.121 with rates of more than 90% reported in three of
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these.68,69,118,121 However, these response rates did not account for the initial recruitment

of subjects. It was possible to caIculate initial rates of recruitment for eight68-71 ,77,117,118

119,120,125 of the 15 cohort studies; these ranged from 21% to 87%, but half of the studies

were below 70%.117,119,120,126 For ten studies, 1 was also able to caIculate the proportion

of eligible subjects included in the analyses,66--71,77,1l6-120.125 and these ranged from 20%

66%. In one study,116 the amount of missing information on alcohol consumption was

about 500.!c» and in another study, 123 40% of the women who responded to the questions on

alcohol were not followed until the end of the period ofobservation.

Confounding Variables

Adequate adjustment for potential confounding factors is essential to reduce bias. Using

a priori information, accepted and suspected risk factors for postmenopausal breast

cancer should be accounted for either in the design stage or in the analysis stage. The

most pertinent factors (Table 1.1) are age, family history of breast cancer, and

reproductive factors (age at menarche, age at first full-term pregnancy, parity, age at

menopause).

There was considerable variation regarding the number of potential confounding factors

accounted for. In 19 studies age, family history of breast cancer, and ail the reproductive

factors were accounted for adequately.60,61.66.(i9,76,79-8I,84,8S,88,90,91,93-9S,98.117.119,120 ln 22

studies,58,59.62,63.70,71,77,78,83.86.89.92,99,101,103,105.107.115,116,118,121-125 the etTects of age and sorne

of the above confounding factors were controlled for. However, in 14 studies family

history of breast cancer was not included in the

analyses.64.65.78.82,87,96,97,99,100,102.105.106,108,118,123 In rune other studies, only age was

accounted for. 64.65,82,87,96,97, 100,102,104, 108 ln one study no confounding factors were

accounted for. 106

Although, the aforementioned factors are the most important, the most common

covariates assessed in these studies were education (37 studies)58-6I,66,67.70,7I,76-80,87,89,95,98

103,107,115-117.119-123,125 and body mass index (36 studies).6o,61.66-71,76-78,80,81,83-

91,93,94,98,99.101,103,105,107,108,115-118,120-123,125 Adjustments for breastfeeding were only

performed in two studies.58,59,80
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A potentially important risk factor may be smoking, as it is known to he highly associated

with alcohol consumption, although it is unclear whether smoking causes breast cancer.

Adjustments for smoking were, however, carried out in 30 studies.58-61,68-71,76,78-81,86
89,91,93,95,101,103-105,107,116-119,121-125

Measurement and Indices of Alcohol Consumption

Consumption of alcohol was assessed by questionnaire. Women were usually asked

about their recent, CUITent or usual alcohol consumption (e.g., number of drinks per week)

for different types of alcoholic beverages and this was summed to give a value for total

alcohol consumption. The implicit assumption associated with this index of total alcohol

consumption is that the mechanism for induction of cancer was from sole exposure to

ethanol, independent of any other constituents of the beverages. In order to summarize

across ail types of beverages, the number of drinks was often converted to grams of

alcohol consumed, assuming a typical alcoholic content of the beverage. The conversion

factors used ta produce the index of grams per day varied considerably among the

ditTerent studies, ranging from 10 to 13 grams for beer,58-6I,81,84,89 9 to 12 grams for

wine,66,67,83,86 and IOta 15 grams for hard liquor. 58,59,81.84.89

In 30 studies, recent, CUITent or usual consumption of total alcohol was quantified as
grams of alcohol consumed per day58.59,62-71.77,78,80,81,84-87,89-92,94,96.98,100, 10 1,105,115,117-120,125

and in 16 studies as the average number of drinks consumed per day or per

week.60,61,76,79,83.99,107,108.116,121-124 The frequency of alcohol intake (i.e. never, occasional,

daily) was the index used in five studies.82,102-104.106

Associations for specifie types of aleoholic beverages were investigated in 22 of the 51

studies.60-63,68,69.76,78-80,83.86-88,90,92,94,95.98.99,104,107,117,119,122 Wine (21 studiest°-63,68,69,76,78-

80,83.86-88.90,92,94.95,98,99,107,117,119,122 and beer (21 studiest 0-63.68.69,76.78-80.83.86-

88,92.94,95,98.99,104,107,117,119.122 were the most common alcoholie beverages evaluated. Other

types of aleoholie beverages examined were hard liquor (nine
studies),62,63.68,69,76,80,83,99,107,117,122 spirits (Il studies),60.61,78,79,86-88,92,94,95,98,119 fortified
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wines (three studies),60-63,87 and sherry (two studies).86,88 Amari,94 grappa,94 liquers,86

aperitifs,98 sake, 104 whiskeyl04 and cider,62,63 were each assessed once.

In six studies, the analysis for recentlcurrentlusual total alcohol intake was restricted to

postmenopausal women,60,61.76,86,88.92.95 but the analysis of the individual beverages

inc1uded both premenopausal and postmenopausal women. Longnecker el al.,84 assessed

the average lifetime consumption of beer, wine and hard liquor but did not report recent

or current consumption of the separate beverages.

Other indices of alcohol intake have been evaluated including: the number of years of

alcohol consumption,77,79,80,89,94,95,99 the age when the subject tirst started to drink,77,79-

81,89.91,94.95,99 and alcohol consumption at different exposure periods, including drinking at

ages earlier than 25.66,67,33-85 Sorne of these analyses are important in determining

whether alcohol may act as an initiator or promoter, especially given that the breast stops

proliferating around the age of 35 years. 127 About half of studies that assessed past

drinking habits were based on populations restricted to postmenopausal
women.77,80,81,84,85,9I,94

In four investigations, the association between Iifetime alcohol consumption and the risk

of breast cancer was assessed.66,67,83-8S Freudenheim et al. 83 quantitied lifetime alcohol

consumption as a weighted average of alcohol intake at two, 10, and 20 years prior to

interview. Longnecker et al. 84 calculated lifetime alcohol consumption as the average

consumption of alcohol at age 25, age 40, and at one year before diagnosis (for cases and

for contrais, the corresponding case's diagnosis. Herrinton et al. 66,67 calculated lifetime

consumption as a weighted average of the time spent in each age period: 21-30 years, 30

49 years, over 50 years and the amount of alcohol consumed. Average lifetime alcohol

consumption was computed as the amount of alcohol intake from 16 years of age up to

the previous age interval (30-39) for women 40-60 years old and the previous age interval

(40-59) for women o'ler sixty in another study by Longnecker el al. 85
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The association between alcohol coftSllmption and the risk ofbreast cancer

As indicated above, there were 57 studies included in the literature review. 1 summarized

the associations using recent or current total alcohol consumption and six case-control

studies, 109-114 included in Table 2.1, were excluded from the summary (Table 2.3) because

this index was not assessed. In the study by Ranstam and 0isson lO9 recent a1cohol intake

was assessed separately for wine, beer and spirits. However, results for total alcohol were

not presented. Pawlega et al. 110 only reported an index for ever drank vodka 20 years

prior to entry into the study. In the study by Young et al. 111 usual weekly consumption of

alcohol was evaluated in two different periods, 18-35 years old (early·age drinking) and

>35 years, excluding 5 years before diagnosis. This study was excluded because usual

alcohol intake excluded the five years before diagnosis whereas in the other studies usual

alcohol intake was assessed five or fewer years before diagnosis. Talamini et al, 112

William and Horm,113 and Katsouyanni et al. 114 reported average Iifetime alcohol intake

and therefore were excluded from the summary because the indices were not based on

drinking during a specified time period prior to diagnosis.

Of these excluded studies, no association was found in two studies:09
•
IIO In ail three

studies in which average Iifetime alcohol intake was investigated112-114 associations with

breast cancer risk were found. In another study,111 late-age drinking among women age

50-60 years al the time of diagnosis and any alcohol consumption among women greater

than sixty years old were positively associated with the risk of breast cancer. These

studies were not evaluated by design features like the other studies so the results of these

studies should be assessed carefully.

Positive associations between the risk of breast cancer and usual, recent, or current total

consumption of alcoholic beverages were found in 25 of the 51 studies (49%) included in

the summary of the literature (Table 2.3). Restricting results to studies in which only

postmenopausal breast cancer was investigated, 10 of 25 studies (40%) showed positive

associations; this percentage was slightly higher for those studies in which pre- and

postmenopausal women were combined (58%). For those studies in which specifie

definitions for menopause were provided, positive associations were found in 80% of

-19-



•

•

studies (4 of 5 studies). However, the difference in proportions between these latter

studies and those not providing concrete definitions for menopause were not statistically

significant and therefore the discrepancies seen may be due to chance.

Table 2.3 summarizes the proportion of positive studies by selected characteristics of

design and conduct. The studies are separated into those that were restricted to

postmenopausal populations and those that were not. For eaeh of the design features

listed in Table 2.3, sueh as histologieal confirmation of breast cancer and response rates,

there were minimal differences in the percent of positive studies between those

populations that were restrieted to postmenopausal women and those that were not.

1 found that there were differences in the proportion of positive studies by type of study,

with a higher proportion of cohort studies (670/0) as compared to case-control studies

(42%) showing positive associations. 1 investigated whether the proportion of positive

studies changed when the analysis was Iimited to specifie attributes ofthese studies.

ln the case-control studies, there was Iittle ditTerence in the proportion of positive studies

according to most of the design characteristics considered, with the following exceptions.

A greater proportion of studies with no stated response rates were positive (71%) as

compared to those that had 2:90% response rates (33%). A similar difference in the

proportion of positive studies was found between studies for which there was no

histological confirmation of cancer (60%) as compared to those with confirmation rates

>90% (36%). The percentage of positive studies increased with an increase in sample

size (60% of case-control studies with greater than 500 cases (0=15) as compare to 29%

for studies with less than 500 cases (n=21». Family history of breast cancer was not

controlled for in Il studies.64•6S,82,87,96.99.100,10S.108 ln 27% of these studies a positive

association between alcohol consumption and breast cancer was indicated.64
,6S.97,lOO The

differences in the proportion of positive studies according ta these specifie study

eharacteristics listed above was within what was expected by chance (p>0.30).
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An interesting exercise is to select those case-control studies that, theoretically, were of

the highest quality (say, response rates were greater than 75%, histological confirmation

was greater than 90%, and adequate statistical adjustments for age, family history of

breast cancer, and reproductive variables were performed) and will be defined as "well

designed" case-control studies for the remainder of the thesis. Only nine case-control

studies met these criteria of "well-designed" studies,60.61.76,79,8S.86.88.93-95 and only four

were positive for recent total alcohol consumption.60.61.79,8S,86

With regards to the cohort studies, we found that the percentage of positive studies

decreased when the time to follow-up increased: ail four studies68,69.77,117.120 were positive

with follow-up times less than five years, whereas three123-12S of six studies78.118,121,l23.125

were positive with follow-up times greater than 10 years. Among the five cohort studies

that had more than 500 cases66-69,116,123,124 a positive association was suggested in each of

them. In nine cohort studies,66.67,70.71,116.120.125 no information was presented regarding the

histological confirmation of breast cancer. Seventy-eight percent of these studies

indicated a positive association. Conversely, only 50% of studies in which at least sorne

of the cases were histologically confirmed showed a positive association.

In terms of response rates, cohort studies were separated into two categories: i) those with

calculated response rates (eligible subjects included in the analysis) of less than 60% and

those without a calculated response rate; and ii) those studies in which calculated

response rates were greater than 60%. The former group had a greater number of positive

studies than the latter group (80% versus 70%).

Appropriate statistical adjustments for age, family history of breast cancer, and

reproductive variables were performed in only five of the 15 cohort studies.66.(i9,117,119,120

Positive associations were round in four ofthese five studies.66.(i9,117,120

Positive associations were round in two cohort studies68.69,124 in which improper analyses

were performed. In these long-term follow-up studies, both groups used cumulative

incidence instead of incidence density sampling and their results May weil be biased.
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Positive associations were also indicated in two studies in which over 40% of the original

populations were excluded because of missing information on alcohol intake.116.123 If the

non-participants were different with respect to alcohol consumption compared to the

participants, then selection bias May have occurred.

To summarize, only three cohort studies17.117.119 had low rates of missing information for

alcohol consumption, sample size greater than 200 cases, sorne histological confirmation

of cancer cases and adequate statistical analyses controlling for essential risk factors and

thus detined as "well-designed" cohort studies. Other similarities among these three

studies included: foIlow-up times of less than ten years, use of nested case-control or

case-cohort design, restriction to a population of postmenopausal women, and ail of these

studies were conducted outside of the United States. Two ofthese three "well-designed"

cohort studies77.117.119 showed positive associations77.117 between alcohol consumption

and breast cancer.

Among the studies in which past alcohol intake was examined,66.67.77.79-81.83-8.5.89.91.94.9.5.99

in less than half of these was an association found between alcohol consumption and the

risk of breast cancer. Of 13 studies, in ooly four case-control studies81.89.91.95 and two

cohorts studies66.67.77 was an association found between the risk of breast cancer and

early-age alcohol consumption. Duration of alcohol consumption use in years was found

ta be associated with breast cancer risk in two of the seven studies in which it was

investigated (29%).77.80 The duration of alcohol consumption use was associated with an

increase in the percentage of positive studies when the population was restricted to

postmenopausal women (67%). The differences in the proportion of positive studies was

within what was expected by chance. There were oruy four studies66.67.83-8s in which

average lifetime consumption was evaluated and associations were round in two

studies.84.8.5

In only two of the "well-designed" case-control studies79.8.5 was past levels of alcohol

intake investigated. Positive results for average lifetime consumption were round in one

of these studies.85 No association was found for early-age drinking or duration of alcohol
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consumption, although both were investigated in the two studies.79
,8S In ooly one "well

designed" cohort study was past alcohol history assessed, with associations found for

early-age and long duration intake ofalcohol use.77

Discussion and Conclusions

Important differences between the case-control studies and the cohort studies were the

number of positive studies (42% for case-control studies and 67% for cohort studies) and

the number of studies in which the majority of the cases of breast cancer were confirmed

histologically (86% for case-control studies and 40% for cohort studies).

In summary, it is difficult to deterrnine from the current literature, whether alcohol

consumption is associated with the risk of developing breast cancer. In my review, 47%

of the "well-designed" (four out of nine) case-control studies showed positive results.

Although a higher percentage of cohort studies indicated positive associations, the cohort

studies had sorne important limitations that may have compromised their results. What is

apparent from this review is the evidence, thus far, is not sufficient to assess the true

association between alcohol intake and postmenopausal breast cancer.

It is not enough to only assess alcohol intake during a time period prior to diagnosis, what

appears to be required is the measurement of a full history of patterns of alcohol

consumption. A minority of researchers have investigated past alcohol intake, including

measurements of alcohol consumption at different ages or the duration of alcohol use;

few have examined lifetime history of alcohol consumption. Due to the small number of

studies concentrating in this area, it is difficult to rnake inferences. Furthermore, studies

of strictly postmenopausal wornen have rarely been investigated. Premenopausal and

postmenopausal breast cancer may have ditTerent etiologies and alcohol may affect these

groups differently or may only affect one group or rnay affect neither group. Clearly it is

crucial to conduct further studies on the Iink between alcohol consumption and breast

cancer in order to discover the true relationship 50 we can produce better preventive

methods to battle breast cancer. The present thesis will add important information

regarding the association between alcohol consumption and the risk of breast cancer
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because alcohol trom specifie beverages as weil as alcohol intake at different ages of a

women's life is being investigated in a strictly postmenopausal population.
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TABLE 2.la: Summary of Case-Control Studies of the Association Between Consumption of Alcohol and the
Risk of Breast Cancer

Reference Study Population Response Diagnosis Measures of Odds Ratio Comments Adjultment for
(place Rate of Brealt Alcohol (95-1_ confidence interval) Confounding
and year) Cancer Intake Fadon

Cade 220 postmenopausal 87% for Not stated Alcohol Current total alcohol inlake Median was around one Controlled for age,
el a/. los cases ail conswnption (Quartiles) grwn ofalcohol for both age at menarche, age
(England subjecls in the lasl 1: 1.00 cases and controIs at fi~t birth, social
1990- 825 postmenopausal year 2: 0.77 (0.49-1.21) class. body mass
1992) controls who were 3: 0.97 (0.63-1.49) Unsure about the range of inde"" smoking. iron

found to he normal and Type of 4: 0.97 (0.61-1.54) alcohol conswnption but and vitamin E
referred for a routine re- beveragc \\'aS P(linear trend) ~ 0.25 the 2.5lh percentile is 0.00
screening appointment not specified and the 97.51h percentile is Perhaps should have

33.5 for cases controUed for
Age 50-65 years saturatcd fat (from the

Postrnenopausal women univwiate analysis)
Eligibility: women who were defmed with an age
participated in the cut-offof 50 ycars
breast assessment
clinics of the breast
screening program in
Southampton and
Portsmouth, UK

Ferrnroni 1577 postrnenopausal Less than Histo- Usual Reference group is abstainers Cases and controls were Controlled for age,
el al. 9" cases admitted to major 4% of logically conswnption Recenl ah:ohol inlake not individually matchcd centre, education, age
(Milan, teaching hospitals and cases and confinned two ycars Tolal a/collol (g/day) nor matched by hospital at tirst birth, parity,
Genoa, general hospitals in the 4%of bcfore 1.00-5.87: 1.01 (0.79-1.30) but the distributions of age at menarche, body
the studyareas controls Diagnosed diagnosis 5.88-13.40: 1.23 (0.97-1.56) cases and contrais were mass index and family
provinces did not \vithin the 13.41-24.55: 0.98 (0.77-1.25) similnr for age and area of history of breast
of 1745 postmenopausal pwticipate year Type of 24.56-27.60: 1.03 (0.81-1.30) rcsidence cancer
Pordenone hospital contraIs bcfore bevemge was >27.60: 1.13 (0.89-1.44)
and admitted ta hospitals in interview specified Ex-drinkers: 1.05 (0.78-1.41) Low power for grappa Adjustments for 5-
Gorizia in the sorne catchment with no P(linear trend) ;:; 0.62 and spirit categories year age groups and
Northem areas as the cases for previous selected dietary
Italy, acule conditions history of factors (starch. fibre,

cw\cer
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•
Tlble 2.11 (continued)

Reference Study Populltion
(place
Ind year)

Response
Rate

Diagnosis
of 8reast
Cancer

Measures of
Alcohol
IntBke

Odds Ratio
(95-/_ confidence lntenal)

Comments

•
AdJustment for
Confounding
Facton

Consumption only for specifie
beverages (gIday)
A/collo//rom wi"e
Non-drinkers: 0.85 (0.56-1.29)
1.00-12.76: 1.12 (0.89-1.42)
12.77-13.45: 1.13 (0.90-1.42)
13.46-26.33: 1.11 (0.88-1.41)
~6.34: 0.99 (0.79-1.42)
Ex-drinkers: 1.06 (0.79-1.42)
P(lincar trend) = 0.45

Ferraroni
et al.94

(cont'd)

the
provinces
of Forli
and Latina
in central
Italyand
Naples
1991
1994)

(22% trawnas
fractureslsprains (nol
alcohol related), 33%
non-trawnatic
orthopaedic diseases,
15% surgical
conditions, 18% eye
diseases, 12%
miscellaneous such as
car, nose, throat, skin.
dental conditions)

Age range unspecified

Validated
food
frequency
questionrwirc

A/collo//rom beer
Non-drinkers:
Drinkers:
Ex-drinkers:

1.00 (0.85-1 .17)
1.12 (0.82-1.52)
0.96 (0.72-1.28)

Women admitted with
diseases related 10
known risk factors for
brenst cancer were not
inc1uded

Menopausal status was
ascertained by
questionnaire but no
definition was given

bcta-carotene and
vitamin E) did not
alter the risk estimates

A/collai/rom amari
Non-drinkers: 1.02 (0.87-1.19)
Drinkers: 0.83(0.51-1.34)
Ex-drinkers: 0.96 (0.72-1.28)

A/collai/rom grappa
Non-drinkers: 0.99 (0.84-1.16)
Drinkers: 1.54 (0.99-2.41)
Ex- drinkcrs: 0.97 (0.73-1.29)

A/collo//rom spirits
Non-drinkers: 0.99 (0.85-1.16)
Drinkcrs: 1.59 (0.94-2.67)
Ex-drinkers: 0.96 (0.72-1.28)
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1.13 (0.89-1.42)
1.14 (0.9]-] .43)
1.11 (0.87-1.40)
0.98 (0.78-1.23)
1.08 (0.80-1.46)
1.55 (1.00-2.41)
0.75 (0.47-] .21)
1.57 (0.93-2.65)

•
Table 21a (continued)

Reference Study Population
(place
and year)

Ferraroni
el a/.94

(cont'd)

Responle
Rate

Diagnosil
of Brellt
Cancer

Mealures of
Alcohol
Intake

Oddl Ratio
(95-/_ confidence Inte",al)

Consumptlon of alcohoUc
beverages Iimuitaneously adjulted
for other ah:ohoUc beverages
(gIday)
Winc
1.00-12.76:
]2.77-13.45:
13.46-26.33:
~6.J4:

Beer:
Grappa:
Amari:
Spirits:

Duratlon of alcohol use (yean)
<20: 1.20 (0.74-1.93)
20-29: 0.96 (0.69-1.35)
30-39: 1.15 (0.92-1.44)
~40: 0.91 (0.75-1.09)
P(linear trend): Non-significant

Age at ftnt drink (yeln)
siS: 0.87 (0.65-1.15)
15-19: 0.85 (0.68-1.07)
20-24: 1.05 (0.85-1,31)
~5: 1.13(0.91-1.40)
P(linear trend): Non-significant
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Commentl

•
Adjultment for
Confoundlng
Facton



•
Table 2. b (continued)

•
Reference
(pIlee
and }'ear)

Bowlin
el a/. HO

(Long
Island,
NY (two
counties
Nassau
and
Suffolk)
1984
]986)

Study Population

774 postrnenopausal
cases used in the
analysis were identified
by surveillance of ail
Long Island hospitals'
twnour registries and
medical records

774 postmenopausal
population controls
used in the analysis
were obtained through
driver's licence files

Matched by age (± 1
year) and by county of
residence

Age <79 years

Exclusion: women
withoul driver's
licences

Responle
Rate

67%
(cases)
41%
(contrais)

Diagnolil
of Breut
Cancer

Incident
hist0

logically
confinncd
breast
cancer

Meuuresof
Alcohol
Intake

Current
aleohol intake
prior to
diagnosis

Type of
beverage was
specified

Standardized
telephone
questionnaire

Odds Ratio
(95·/. confidence interval)

Current alcohol intake (gIday)
Tola/ a/cohol
0: 1.00
>0-5: 1.32 (0.97-1.80)
~5: 1.51(1.09-2.08)

Differe,,' a/cohol beverages
None: 1.00
Beer: 1.92 (0.95-3.89)
Wine: 1.32 (0.94-1.85)
Liquor: 1.44 (1 .01-2.07)
Cambo: 1.52 (1.09-2.12)

Duntlon of alcohol use (yean)
0: ].00
>0-<20: 1.04 (0.56-1.94)
20-<40: 1.57 (1.12-2.21)
40+: 1.37 (0.99-1.90)

Age at ftnt drink (yean) (univariate
analysis with 558 case/control pairs)
25+: 1.00 (Reference)
s17: 0.99 (0.69-1.44)
18-24: 1.03 (0.78-1.36)

Alcohol consumptlon
Never: 1.00
Ever: 1.43 (1.06-1.94)
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Comment.

Contrais who responded
were YOWlger than those
who did not respond

Only 23 case subjccts
drank beer

No test for linear trend
in the multivariate
analysis of cunent total
aleohol intake but the
Wlivariate analysis test
for linear trend had ft P
value < 0.01

Menopausal status was
ascertained by
questionnaire but no
definition was given

Adjultment for
Confounding
Facton

Controlled for age,
county. marital status,
family history of
brenst cancer, history
of benign brenst
disease. ever
pregnant, age at ftrSl
live birth, total wecks
spent breastfeeding,
and ever smoked

Religion, years of
education. household
incarne, age at
menarche,
menopausal status and
body mass index had
no relationship with
breast cancer



• •
Table 2. la (contlnued)

Reference Study Population Response Diagnosis Mea.umof Odds Ratio Comment. Adjustment for
(place and R.te orBreast Alcohol (9S·/. confidence inte"al) Confounding
year) Cancer Intake Fadon

NaSC8 1617 cases 91% Primary Usualalcohol Vsual total alcohol intake (gIday) No test for linear trend Controlled for age,
el 01.

89 (cases) breast consurnption None: 1.00 was given for current race. age at fll'Sllive
(New York. 1617 population 72% cancer <1.4: 1.07 (0.83-1.36) intake but the wùvariate birth. menstrual
USA controls obtained (controls) identified Type of 1.5-4.9: 1.04 (0.78-1.39) test for trend was 0.009 slatus, bcnign breast
1982-1984) from driver's licence through beverage was 5.0-14.9: 1.10 (0.87-1.39) and the multivariate was disease and fanùly

files of the N.Y. Slate the specified in ~15.0: 1.26 (0.98-1.64) only slightly less histol)' of breast
Department of Motor diagnostic questionnaire significant cancer
Vehicles index, Duntion of alcohol use (yean)

tumour Telephone Never drarue 1.00 Religion, education,
Category matched by registry, interview ::;20: 1.34 (1.02-1.77) marital status, age at
year of birth and and 21-30: 1.09 (0.85-1.41) menarche, parity,
county of residcnce pathology 31-40: 1.22 (0.96-1.54) body mass index. and

files 41+: 1.13 (0.89-1.44) cigarette smoking did
Age 20-79 years P(linear trend) =0.619 not alter breast cancer

risk
Exclusions: women Age at first drink (yean)
without a New York Never drank: 1.00 Perhaps should have
Slate driver's licensc ::;17: 1.02 (0.76-1.35) adjusted for age at
and women with 18-21: 1.13 (0.91-1.41) menopause
unlisted telephone 22-30: 1.33 (1.04-1.71)
numbcrs 31+: 1.43 (1.02-2.00)

P(linear trend) =0.003

Royo- 315 posUDenopausal 86% First Usual intake Current total alcohol intake ln Gennany and Controlled for age,
Bordonada cases (cases) diagnosis within the last Never drinkcrs: 1.00 Switzerland random center. body mass
el 01. 81 41 % ofbreast year Ex-drinkers: 1.61 (0.90-2.90) samples were obtained index, smoking,
EURAMIC 364 posUDenopausal (controls) cancer CUITent drinkers from local population parity, age at
study population controls (lCO-174) Type of Tertile 1: 0.87 (0.45-1.70) registrics. in the menopause. age at
(Gennany, hist0- beverage wns Tertile 2: 0.90 (0.44-] .82) Nctherlands, North menarche.estrogen
North Frequency matched logically not spccified Tertile 3: 0.99 (0.48-2.01 ) Ireland, and Spain replacement therapy,
Ireland, for age (SS years) and c1assified P(linear trend) = 0.78 contrais were selected family histol)' of

center as ductal by random sample breast cancer,
carcinoma through patient's

general practitioner
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• •
Table 2.la (continued)

Reference Study Population Response Diagnosis Measuresof Odds Ratio Comments Adjultment for
(place and Rate or Dreast Alcobol (95-/. confidence lntenral) Confounding
year) Cancer Intake Facton

Royo- Age 50-74 yems with Age at fint drink among current ln Gennany there was histoI)' of benign
Bordonada prinwy drinken (yean) no infonnation on past breast discase, age at
el a/. 81 Cases wcre recruited turnors <40: 1.36(0.96-1.91) drinking therefore not first birth and
(cont'd) from the surgical units Jess than 5 >40: 0.94 (0.53-1.66) included in estimates of exclusion of centcrs

of participating cm, risk for ex-drinkers without ex-drinkers
Netherlands, hospitals axillary Age at ftnt drink among eI- wnong cases and
Spain and lymph drinken (yean) Menopausal status was controls
Switzerland nodes <40: 1.83 (1.11-3.00) ascertained by
1990-1992) stage >40: 1.55 (0.62-3.87) questiOlUlaire but no

~3, definition was given
without
nny
clinical
indication
ofdistant
melaslases
at
discharge

Levi, F 230 cases admitted to Less thnn Histo- Usual alcohol Reference group is non-drinkers Primary diagnosis of Controlled for age,
el a/. 9S the University 15%of logically conswnption Postmenopausal women control subjccts were marital status,
SEARCH Hospital (152 the partie- eon- UJual totalah:obollntake Wlfelated to Wly of the education, age at
Programme postmenopausal ipants did finned, Type of (drinkJ/day) known or suspected risk menarche, parity, age
of the lARC women) not have diagnosed beverage was 0: 1.00 factors for breast cancer at first birth, age at
(Lausanne, an within one specified in <1: 1.0 (0.6- I.7) menopause,
Switzerland 507 hospital controis interview yearof questiolU18ire ~I: 1.3 (0.8-2.2) Menopausal slatus was menopausal status,
1990-1995) admitted to the same interview ascertained by type ofmenopause,

hospital (29010 traumas Ali subiects questionnaire but no fwnily history of
-sprain and fractures, Usual alcobol Intake (drinkJIday) definition was given breast cancer,
Il % non-trawnatic Total smoking habits, oral
orthopaedic diseases, <1: 1.3 (0.8-1.9) contraceptives and
35% surgical 1·<2: 1.8 (1.1-2.9) honnonal replacement
conditions 2-4: 1.5 (0.8-2.7) use

>4: 2.7( 1.3-5.8)
P(linear trend) < 0.01
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Table 1.18 (contiDued)

Reference Study Population Response Diagnosis Meuures of Odds Ratio Commentl Adjultment for
(place and Rate of Breut Alcohol (95-/_ confidence inten'al) Confoundlng
year) Cancer Intllke Facton

Levi. F and 25% Wille
et al.95 rniscellaneous other >0-<1: 1.2 (0.8-1.9)
(cont"d) disorders (ineluding 1-<2: 1.7 (1.0-2.7)

aeute medical. eye. ~: 2.0 (1.2-3.2)
nose and throat) P(linear trend) < 0.01

Ali cases were Beer
matched with a cancer ~.5: 2.6 (1.4-4.6)
registry

Spirits
Age 27-75 years >0-<1: 1.8(1.1-2.9)

2:1 : 2.0 (0.9-4.7)

Dundon of .Icohol use (yean)
<20: 1.6 (1.0-2.6)
20-29: 1.4 (0.9-2.3)
2:30: 1.5 (1.0-2.4)

Age at fint drink (yean)
<30: 1.8 (1.2-2.8)
~30: 1.4 (0.9-2.0)

Alc:ohol Consumption
Never: 1.00
Ever: 1.5 (1.1-2.2)

Morabia 244 cases obtained 71% Pathology Alcohol Alcohollnt.ke (gIdllY) Only 150 cases and 336 Controlled for age.
et al. lU from three private (cases) reports intake None: 1.00 controls were used to education, body mass
(Switzer- laboratories and the 70% were 0.1-5.0: 0.7(0.4-1.3) assess alcohol intake index, age at
land 1992- University Hospital (controls) obtaincd Semi- 5.1-10: 0.9(0.4-2.0) because the food menarche, age at tirst
1993) Pathology Department for aU quantitative >10: 0.6 (0.3-1.2) frequency questionnaire live birth, oral

breast food was only established contraception, breast
Age <75 years cancer frequency during the second year cancer in mother or

cases questionnaire of the study sister, history of
breast biopsy and
soturated fat

-31-



• •
Table 2.1a (continued)

Reference Study Population Response Diagnosis Measures of Odds Ratio Comments Adj ustment for
(place and Rate or Breast Alcohol (95-/_ confidence inte"al) Confounding
!!!!L Cancer Intake Facton

Morabia 1032 population
et olllS controls selected
(cont'd) randomly from on

official list of oU
residents

Age 30-74 years

Eligibility: women
who were residents
ofGeneva,
Switzerlond
between 1992-1993

MannistO 328 cases obtoined Particip- Histo- Current Current total alcohol intake Two controls who Controlled for age Md
el a/. 82 from Kuopio ation mte logically alcohol intake Never: 1.00 developcd brcast cancer Men, perhaps should
Kuopio Brcast University Hospital for confirmed < once a month: 0.93 (0.66-1.31) during the study years have controlled for
CWlcer Study (196 contrais malïgnant Type of Monthly-daily: 1.02 (0.66-1.57) were not included os age at first full-term
(Finland posUnenopausal) wasTl% tumors beverage \Vas cases but remained pregnancy,parity, use
1990-1994) not specified controls oforal contraceptives,

417 (233 postmeno- first-degree family
pausai) community history ofbreast
contraIs sornpled cancer, benign brenst
from the population disease Wld smoking
register, covering
the sorne catchment
Mea, individually
rnatched by age (+/-
5 years) and type of
aren (urban/rural)

Age 25-75 years
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Table 2... (tontlnued)

•
Referenœ
(pIlee Ind
year)

Freudenheim
el al.83

(Erie and
Niagara
CQunties New
YorksUSA
1986-1991)

Study Population

740 cases identified
through all major
hospitals in the two
counties (439
postmenopausal)

810 population
controls randomly
selected from lists
of residents of the
same two counties
(494
postmenopausal)

Controls less thWl
65 years old were
obtained from the
New York State
driver's liccnse
records and controis
~ 65 years old were
obtained from the
Health Care Finance
Administration

Frequency matched
on age

Age 40-85 years

Response
Rate

58%
(cases)
50%
(controls)

Dlagnosls
of Breut
Canter

Incident
primary
histo
logically
confinned
breast
cancer

Measuresof
Alcohol
Intake

Usual alcohol
consumption
two years
prior to
disease

Type of
beverage \WS

specified in
questionnaire

At-home
interview

Odds Ratio
(9S·/. confidence Interval)

Total alcohol consumption
1 years aga (dri1lJcs!montlJ)
0: 1.00
1-3: 0.90 (0.65-1.25)
4-16: 0.85 (0.61-1.18)
17-27: 0.91 (0.55-1.50)
~8: 0.89 (0.62-1.30)
P(linear trend) = 0.93

JO years aga (drinks/mo",")
0: 1.00
1-3: 0.99 (0.72-1.38)
4-16: 1.15(0.82-1.61)
17-27: 0.70(0.43-1.15)
~8: 0.91 (0.63-1.32)
P(linear trend) = 0.66

10 years aga (drinkslmomh)
0: 1.00
1-3: 0.88 (0.64-1.20)
4-16: 0.92 (0.67-1.27)
17-27: 0.73 (0.44-1.20)
~8: 0.74 (0.51-1.07)
P(linear trend) =0.25

AI J6 years ofage (dri1lkslmonth)
0: 1.00
1-3: 0.91 (0.63-1.31)
4-16: 0.93(0.57-1.51)
17-27: 0.24 (0.06-0.94)
~8: 0.72 (0.22-2.40)
P(linear trend) = 0.89
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Comments

Postmenopausal status
was dcfined as those
women who had ceased
menstruating because of
natura! menopause

Women who had ceased
menstruating because of
medical intervention
were considered
postmenopausal if they
were <50 years ofage
and neither ovary was
functioning (bilateral
oophorectomy or
irradiation to the
ovaries) or ifthey were
>50 years of age

Rcsults for
premenopausal Wld
postmenopausal women
were similor 50 they
wcre combined in the
anaIysis controlling for
menopausal status

Adjultment for
Confoundlng
Fatlon

Controlled for age,
educations
menopausal status.
age at menarche, age
at first pregnancy,
family history of
breast cancers
previous benign
breast disease, body
mass index. intake of
kcal, fals carotenoids,
vitamin Cs a
tocopherol. folie acid
and dietary fibre



•
Table 2.la (continued)

•
Reference
(place and
year)

Freudenheim
et al.n

(cont'd)

Study Population

Eligibility: residents
or one orthe
counties. alert.
fluent in English.
sufficiently good
health. and
Caucasian

Relponle
Rate

Diagnolil
of Brealt
Cancer

Meuurelof
Alcohol
Intake

Oddl RaUo
(9Se/. confidence interval)

Wine consumption
2 year3 aga (drinks/mont")
0: 1.00
1~2: 0.97 (0.75~1.26)

3~27: 0.90(0.67~1.21)

~8: 0.80(0.SI~1.2S)

P(linear trend) ; 0.04

JO years aga (dn'nkslmor'tll)
0: 1.00
1~2: 1.21 (0.94~1.55)

3~27: 0.93 (0.69-1.26)
~8: 1.03 (0.62-1.69)
P(linear trend) = 0.96

20 years aga (drink.slmollth)
0: 1.00
1-2: 1.13 (0.89-1.44)
3-27: 0.99 (0.73-1.34)
~8: 0.74 (0.38-1.42)
P(linear trend) = 0.53

At 16years o/age (dri"kslmorllh)
0: 1.00
1~2: LOS (0.66-1.77)
3-27: 1.07 (0.42-2.69)
~8: 0.31 (0.03~3.4S)

P(linear trend) = 0.99
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Commentl Adjultment for
Confoundlng
Fadon



•
Table 2.la (continued)

•
Reference
(pIlee and
year)

Freudenheim
et al. 83

(cont'd)

Study Populltion Response
Rate

Diagnosis
of Breast
Cancer

MeasuRSof
Alcohol
Intake

Odds Ratio
(95-/_ confidence lnte"al)

Beer conlumption
2yean ago (drinks/molllh)
0: 1.00
1-2: 0.93 (0.71-1.21)
3-27: 1.02 (0.74-1.41)
~8: 1.37 (0.83-2.25)
P(linear trend) =0.08

10 years aga (drinks/monl},)
0: 1.00
1-2: 0.92 (O.70-1.21)
3-27: 1.04 (0.76-1.42)
~8: 1.24 (0.78-1.96)
P(IÎReaf trend) = 0.09

20 years ago (dri"kslmaIlIJJ)
0: 1.00
1-2: 1.07 (0.80-1.43)
3-27: 1.02 (0.75-1.38)
~8: 1.21 (0.78-1.88)
P(linear trend) =0.41

AI 16years ofage (drinks/matJIl,)
0: 1.00
1-2: 1.02 (0.59-1.75)
3-27: 0.64 (0.37-1.12)
~8: 0.02 (0.000002-149.73)
P(linear trend) = 0.06

Hard Uquor consumptlon
2yean ago (dn"Wmo"th)
0: 1.00
1-2: 0.87 (0.68-1.11)
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Commentl Adjultment for
Confounding
Facton



•
Table 2.la (continued)

•
Reference
(place and
year)

Freudenheim
et al. 83

(cont'd)

Study Population Relponle
Rate

Diagnolis
of Breast
Cancer

Meuuresof
Alcohol
Intake

Oddl Ratio
(95-'. confidence intervll)

3-27: 0.75 (0.56-1.00)
~8: 0.84 (0.52-1.38)
P(linear trend) =0.85

/0 years aga (dri"kslmollth)
0: 1.00
1-2: 0.83 (0.64-1.07)
3-27: 0.79 (0.60-1.05)
~8: 1.03 (0.47-1.28)
P(linear trend) = 0.50

20 years aga (clri"kslmot,t")
0: 1.00
1-2: 0.76 (0.59-0.98)
3-27: 0.73 (0.55-0.97)
~8: 0.71 (0.43-1.17)
P(linear trend) = 0.04

At /6 years ofage (drinks/mont")
0: 1.00
1-2: 0.94 (0.56-1.57)
3-27: 1.70 (0.72-4.03)
~8: 1.59 (0.10-26.34)
P(linear trend) = 0.36

Total number of drinks ln the past
20yean
Ali a/eo/,olie beverages
0-479: 1.00
480-1300: 1.13 (0.84-1.53)
1301-4560: 0.99 (0.73-1.35)
4561-6719: 0.95 (O.59-1.52)
~6720: 0.86 (0.61-1.21 )
P(linear trend) = 0.76
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Commentl Adjultment for
Confounding
Fadon



• •
Table 2.1a (continued)

Reference Study Population Response Diagnosis Alcohol Odds Ratio Comments Adjultment for
(place .nd Rate of Breast Status (95-1_ confidence intenral) Confounding
year) Cancer Faeton

Freudenhcim IVille
et al.83 0: 1.00
(cont'd) 1-240: 1.01 (0.76-1.34)

241-1300: 1.05 (0.77-1.44)
1301-6719: 0.80 (0.57-1.14)
~6720: 0.94 (0.53-1.69)
P(linear trend) =0.24

Beer
0: 1.00
1-240: 1.14 (0.85-1.53)
241-1300: 0.94 (0.67-1.30)
1301-6719: 1.30 (0.81-2.08)
2:6720: 1.25 (0.78-2.00)
P(linear trend) =0.11

Hard Liquor
0: 1.00
1-240: 0.90 (0.68-1.20)
241-1300: 0.85 (0.63-1.16)
1301-6719: 0.74 (0.53-1.04)
~6720: 0.70 (0.42-1.18)
P(linear trend) = 0.37

Hirose et al. 96 445 natural 98% for Bista- Usualalcohol Current total alcohol intake Dala was collected from Controlled for age Wld
Aichi CllIlcer postmenopausal bath cases logically intake prior to (go/day) patients prior to their first-visit year
Centre cases from the Aichi Wld confirmcd the Non-drinker: 1.00 diagnosis
Hospital CllIleer Ccnter controls presentation Drinker: 0.88 (0.67-1.15) Pcrhaps should have
(Japan Hospital of S)1uptoms Occasional: 0.92 (0.67-1.26) Definition ofnatural adjusted for body
1988-1992) Si go/day: 0.73 (0.43-1.24) mcnopause was not mass index, age at

6215 natmal Type of >1 go/day: 1.26 (0.58-2.77) given first full-term
postmenopausal bcvcrngc was pregnWlcy, smoking
non-cancer not specified Go =the W1Ït of Japllllese sake IlIld physical activity
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Table 2.la (continued)

Reference Study Population Responle Diagnosis Measures of Oddl Ratio Commentl Adjultment for
(place and Rate of Breall Alcohol (95-/_ confidence inte"al) Confoundlng
year) Cancer Inlake Faeton

Hirose el al.96 outpatient C()ntrols Self Prevalent cases
(C()nt'd) (44.3% free of administered

disease, 13.1 % questionnaire Ten controls were
benign twnoUT categorized as having
and/or non- natural menopause at
neoplastic polyp, the age of <39,
7.5% mastitis, 4.1% including two at <29
digestive disease,
4.I%benign
gynecological
disease-based on a
10% modom sample
of aU the controls)

Age range
unspecified

Longnecker 1425 invasive and 64% First Recent intake Recent total alcohol intake (gIday) The nwnber of matched Controlled for age,
el al. 84 161 in situ (cases) diagnosis (1 year before 0: 1.00 pairs in the analysis that age at menarche,
SEER postrnenopausal ofhist~ diagnosis) >0-5: 0.90 (0.71-1.14) are in situ or invasive education, bcnign
program (Los breast cancer cases 80% logical1y 6-11 : 0.73 (0.55-0.96) breast cancer is breast disease, family
Angeles identified through (controls) confinned Lifetime 12-18: 1.31 (0.96-1.79) unspecified histol)', body mass
1987-1989) the Cancer breast alcohol 19-32: 1.28 (0.93-1.76) index, parity, age at

Surveillance cancer conswnption 33-45: 1.56 (0.94-2.59) Postmenopausal women first full-tenn
Program was estimate:d ~46: 1.36 (0.79-2.35) were defmed as those pregnancy. age at

Both in as the average P(1inear trend) = 0.02 women with no menopause and
1510 situ and alcohol nlenstrualperiodinthe ethnicity
postmenopausal invasive conswned at Alcohollntake at 25 yean (gIda~') reference year or
population contraIs, cancer ages 25, 40 0: 1.00 women with menstrual
individually were and recent >0-5: 1.20 (0.97-1.52) pcriods but us...~

matched by age (±3 included intuke 6-11: 0.96 (0.72-1.28) hormone replacement
years), etluùcity and 12-18: 1.17 (0.78-1.77) therapy
neighborhood 19-32: 1.11 (0.67-1.83)

33-45: 2.17 (0.89-5.29)
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•
Table 2.1a (continued)

•
Reference
(place and
year)

longnecker
el a/. 84

(cont'd)

Saudy Population

1431 matched pairs
used manalrsis
restrictmg to
postmenopausal
",omen

Eligible participants
were English
speaking, non
Hispanie "hites or
Hispanic, residents
oflA COWlty, barn
in the US, Canada
or West Europe

Age 55-64 years

Response
Rate

Diagnolis
of Breut
Cancer

Meuuresof
Alcohol
Intake

Type of
beverage was
specified

At-home
interview

Oddl Ratio
(95·/. confidence inten'al)

~46: 0.99 (0.44-2.20)
P(linear trend) = 0.25

Alcohol ina.ke at 40 yean (glday)
0: 1.00

>0-5: 1.00(0.81-1.23)
6-11: 1.01 (0.79-1.28)

12-18: 1.21 (0.89-1.65)
19-32: 1.28 (0.92-1.80)
33-45: 2.32 (1.27-4.25)
~46: 1.11 (0.70-1.77)
P(linear trend) = 0.03

Llfetime cODsumption of alcobol
(gIday)
0: 1.00

>0-5: 1.01 (0.84-1.22)
6-11: 1.21 (0.95-1.55)

12-18: 0.94 (0.69-1.29)
19-32: 1.63 (1.14-2.33)
3345: 2.45 (1.22-4.93)
~46: 0.94 (0.46-1.93)
P{linear trend) =0.01

Different beverage types (l3g1day)
Beer: 0.91 (0.71-1.17)
Wine: 1.04 (0.79-1.36)
Spirits: 1.22 (1.04-1.42)

Per IJ glday at age 40
1.14 (1.04-1.24)
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Comments

Identificd housing units
where the case lived by
a predefined walking
pattern

Spirit intake did not
alter risk significantly
from the other
beverages

Adjultment for
Confoundlng
Facton



•
Table 2.1. (continued)

•
Reference
(place and
year)

Longnecker
et a/.RS

(Maine,
Massachusetts
(excluding
Boston), New
Hampshire
and
Wisconsin
1988-1991)

Study Population

6163 (4563
postmenopausal)
cases reported to
one of the four
state-wide cancer
regimies

8480(5733
postmenopausal)
population controls

Controls YOWlger
than65 were
randomly chosen
from state driver' s
license lists and
subjects 65-74 were
obtained from the
Health Care
Financing
Administration's list
of Medicare
beneficiories

Age <75 years

Relponle
Rate

80%
(cases)
84%
(controls)

Diagnolis
of Breut
Cancer

Cancer
registIy
had histo
logically
confinned
breost
cancer for
98% of
the inter
viewed
cases

Measures of
Alcohol
Intake

Average
consumption
ofalcohol
prior to
diagnosis and
during five
age interval,
]6-19,20-29,
30-39, Md 40
59

Type of
heverage was
spccified in
questionnaire

Telephone
interview

Odds Ratio
(9S-/_ confidence Intenoal)

Postmenopausal \Vomen
Anrage alcohol consumpdon in the
last age intenoal (gIday)
0: 1.00
>0-5: 1.14(1.00-1.31)
6-18: 1.20 (1.02-1.41 )
19-32: 1.76 (1.36-2.26)
~33: 2.13 (1.52-2.97)
per 13 gld: 1.26 (1.12-1.42)
P(linear trcnd)<O.OO 1

Average alcohol consumpdon
before age 30 (gIday)
0: 1.00
>0-5: 0.89 (0.78-1.01)
6-18: 0.88 (0.73-1.05)
19-32: 1.15(0.78-1.68)
~33: 1.11(0.64-1.94)
per 13 gld: 1.03 (0.88-1.20)
P(linear trend)=O.75

Ali subjects
Average alcohol consumpUon in
IIfetime (gIday)
0: 1.00
>0-5: 1.13 (1.01-1.26)
6-11: 1.24 (1.08-1.42)
12-18: 1.39(1.16-1.67)
19-32: 1.69 (1.36-2.10)
33-45: 2.30(1.5]-3.51)
~46: 1.75 (1.16-2.64)
per 13 gld: 1.31 (1.20-1.43)
P(linear trend)<O.OOO 1
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Comments

Postmenopausal women
were dcfmed as those
women without menses
for 12 months and
women who had had a
hysterectomy and who
had at leost one
remaining ovary if the
reference age was in the
highest decile of age at
natura] menopause

For postmenopausal
\Vomen, looking at
drinking hetween 30-39
or 40-59 because ail
postmenopausal women
should he over 40

Eligibility: residents of
one of the four afcas, a
listed tclephone nwnber
or one available through
directory assistance.
fluency in English, for
those younger than 65 a
sdf-reporte<! possession
of a driver's licence

Adjustment for
Confoundlng
Fadors

Controlled for age,
statc, age at first full
tenn pregnancy,
parity, body mllss
index, age at
menarche, education.
benign breast disease,
age at menopause and
family history of
breost cancer

Oral contraceptive use
and honnone
repJacement thempy
were not Ilssociated
with alcohol, hence
not considered truc
confounders and not
looked at further in
the analysis



• •
Table 2.la (continued)

Reference Study Population Response Diagnosis Measures of Oddl RaUo Comments AdjuJtment for
(place and Rate orBreast Alcohol (95-/_ confidence interval) conrounding
year) Cancer Intake Facton

Ranstamand 216 postrnenopausal 90% Not Frequencyof Recent alcohol intake Cases wcre enrolled and Controlled for age,
OlssonlO9 cases (cases) defined recent alcohol Beer (bottles/week) interviewed from 1981 age at menarche, age
(LW1d, 80% intake <1; 1.0 to 1984 whereas all at first full-time
Sweden 254 postrnenopausal (controls) 1~3: 0.9(0.6-1.4) controls wcre pregnancy, parity and
1981-1984) population controls Type of ~4: 0.4(0.1-1.3) interviewed in 1984 age at menopause

randomly selected bevernge was
through a national specified in IJ'irre (limes/M'eek) Menopausal status W8S Smoking status did
population register, the Never: 1.0 ascertained by not change breast
of the same age Wld questionnaire Occasionally: 0.4 (0.3-0.7) questionnaire but no cancer risk results
geographic location Once a week: 0.4 (0.2-0.8) definition was givcn
as the cases Mailed More ollen: 0.2 (0.1-0.5)

questionnaire Only four subjects
Age ~44 years Spirits (limes/M'eek) found in the "More

Never: 1.0 often" category of
Occasionally: 0.6 (0.4-0.9) Spirits intake
Once a week: 0.4 (0.2-1.3)
More often: -

KatsouJanni 820 cases (550 94% Histo- Frequency of Alcohol consumption before age of Conditional and Controlled for age,
et al. Il postmenopausal) (cases) logicully alcohol JOyelin unconditionallogistic place ofbirth, parity,
(Athens, 96% confinned conswnption Non-drinker: 1.00 regression was used for age at first pregnWlCY,
Greece 795 orthopaedic (hospital per OOy, week Any: 1.06 (0.88~1.27) the 680 triplets, results age at menarche,
1989-1991) patients (43% had controls) or month. Wine: 0.89 (0.70~1.14) were the same 50 menopausal status,

fractures, 28% had 93% before the age Beer: 1.32 ( •.04-1.69) Wlconditionallogistic body mass index and
arthroplasty, 29% (visitor of 30, p-value = 0.02 regression was used for total energy intake
had other controls) bctween age Spirits: 0.95 (0.75-1.20) aU cases Wld controls
orthopaedic 30 Wld 50 and Dietary
conditions) over 50 years Lifetime alcohol conlumptton Menopausal status was macronutrients do not

Non-drinker: 1.00 ascertained by change the breast
753 hospital visitor Type of Any: 1.17 (O.95~1.42) questionnaire but no cancer risk
controls excluding beverage was Wine: 0.93 (0.72-1.20) definition was given
first-degree relatives spccified in Beer: 1.34 (1.05-1.71) Exogenous estrogens
and women who questiOJUlaire p-valuc = 0.02 Only results for are rarely used in
had breast cancer Spirits: 0.88 (0.71-1.09) conswnption bcfore 30
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• •
Table 2.11 (continued)

Reference Study Population Response Diagnosls Meuure5 of Odds Ratio Comment! Adjultment for
(place and Rate of Breut Alcohol (95-1. confidence inten'al) Confounding
vear) Cancer Intake Facton

Katsoulanni (1041 post~ Hospital Type of alcoholic bevenge and consumption Greece, 50 oral
et al, Il rnenopausal controls intervicw throughout life (number of drinks) throughout life are contraceptive use and
(cont'd) in total) Non-drinkers: 1.00 given honnone replacement

BeerOnly: 1.51 (0.92-2.47) therapy use were not
Individually Beer and other: 1.24 (O.99~ t .55) No fractures were controtted for
matched on same Othcr only: 1.03 (0.74~1.44) associated with alcohol
hospital, +/- 5 years
and residency

Mean age of cases:
56.4
Mean age of
controls: 54.4

Lands el al.91 100 cases (84% are Not stated Hist~ Avcragc Current total alcohol intake Does not give range of Controlled for agc
(Navarra. postrncnopausal) logically alcohol (monthly tertiles) alcohol consumption Perhaps should have
Spain from the hospital of confinned consumption Low: 1.00 controllcd for urban
1987-1988) Navarra before onset Medium: 0.6 Few cases and controls residcnce, fwnily

ofdiscasc High: 2.0 in middlc tertilc history of breast
100 hospital P~value < 0.05 cancer. weight, and
contrais Type of Control subjects could age at menopause
(orthopaedic, beverage was he rclated to alcohol
ophthalmologic, and specificd in
earandnose questionnaire Menopausal status was
disorders) ascertained by

questionnaire but no
definition was given

Martin- 762 cases (515 89% Hist~ Usual Postmcnopausal wornen only Lifetime alcohol Controlled for age
Moreno postmenopausal) (cases) logically alcoholic Current total alcobol intake (gIday) consumption could not group, geographicat
et al. 86 con~ intake in the 0: 1.00 he calculated region (province),
(Spain 988 population 82% finned, year prior ta <1.81: 1.2 (0.8~1.7) socio~onomic

1990~1991) controls (632 (controIs) first diagnosis 1.81~.60: 1.6 (1.1~2.4) status, body moss
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•
Table 2.la (continued)

•
Referenœ
(place and
year)

Martin
Moreno
et al.86

(cont'd)

Study Population

postrnenopausal)
obtained from
random samples of
the municipal roUs
that corresponded to
the catcmnent areas
where the cases
were detected

Frequency matched
by age «5 years)

Age 18-75

Eligibility: women
Iisted on the
municipal rolls as
residents of one of
five Spanish
provinces

Response
Rate

Diagnosls
of Breast
Cancer

diagnosis
ofbreast
cancer

Measures of
Alcohol
Intake

Type of
bcverage \\'DS

specified in
questionnaire

Interviewer
administcred.
scmi
quantitative
food
frcquency
questionnaire

Odds Ratio
(95-/_ confidence inten'al)

6.61-18.80: 1.8 (1.3-2.7)
>18.80: 1.9 (1.3-2.8)
P(linear trend) = 0.01

Ali subjects
Wi"e (glday)
0: 1.00
<0.7: 1.2 (0.9-1.7)
0.70-5.12: 1.0 (0.8-1.4)
5.13-18.00: 1.8(1.3-2.3)
>18.00: 1.5 (1.0-2.5)
P(linear trend) = 0.02

Sherry (glday)
0: 1.00
<0.09: 1.2 (0.8-1.8)
0.09.0.20: 1.2 (0.8-1.8)
0.21.0.50: 1.2 (0.8-1.8)
>0.50: 2.0 (1.3-3.2)
P(1inear trend) = 0.03

Comments

Menopausal status was
ascertained by
questionnaire but no
definition was given

Adjustment for
Confounding
Faeton

index. family history
ofbreast cancer, age
at menarche, age at
menopausc, age at
first full-tenn
pregnancy and total
energy intake

Menopausal status
was controlled for in
the specific types of
alcohol bcverage
analyses

Oral contraceptive
use, hormone
replacement thempy
use and regular
smoking habit did not
alter bresst cancer risk

Beer (glday)
0: 1.00
<0.76: 1.2 (0.9-1.6)
0.77-3.28: 1.2 (0.9-1.6)
3.29-6.55: 1.2 (0.8-1.8)
>6.55: 1.2 (0.9-1.7)
P(lincar trend) = 0.37

Liqlleurs
0:
<0.19:
0.19-0.58:
0.59-2.30:

-43-

1.00
0.8 (0.5-1.3)
1.5 (1.0-2.5)
1.1 (0.7-1.7)

History of benign
brenst disease was not
controlled for because
it is thought to he an
intermedillte factor
(did not change the
risk that much when
controlled for)



•
Table 2. la (continued)

•
Reference
(place and
year)
Martin
Moreno
el 01. 86

(confd)

Harris
el al. S8.,S9

American
Health
FOWldation
(New York
1987-1989)

Study Population

412 postmenopnusal
cases

336 postmenopausal
hospital controls
(18% leukaemia or
Iymphomas, 15%
benign lesions
excluding breasl
lesions, Il % benign
haematologicnl
conditions. 10%
infectious diseases,
10% minor surgiesl
procedures.9O!cl
other non-malignant
chronic diseases.
80/0othcrgastro
intestinal tract
cancers. 7%
traumatic injuries,
6% skin cancers,

Response
Rate

Not staled

Diagnolis
of Breast
Cancer

Diagnosis
ofprimary
breast
cancer
confirmed
on the
basis of
reviewof
the
medical
records
and
pathology
reports

Measuresof
Alcohol
Intake

Recent intake
ofalcohol
prior ta illness

Type of
beverage \Ws

specificd in
questionnaire

Odds Ratio
(95-/_ confidence inlenal)

>2.30: 1.5 (0.9-2.4)
P{linear ln.'Tld) "" O. 15

Spirils
0: 1.00
<0.46: 1.0 (0.6-1.6)
0.46-1.38: 1.0 (0.6-1.7)
1.39-5.98: 1.3 (0.8-2.0)
>5.98: 2.2(1.1-4.2)
P(linear trend) "" 0.07

Recent total alcohollntake (gIday)
0: 1.00
1-15: 1.1 (0.8-1.6)
>15: 0.8 (0.5-1.3)
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Comments

Controis with diseases
related to a1cohol or
tobaceo were excluded
from the study

Menopausal status was
ascertained by
questionnaire but no
definition was given

Adjultment for
Confoundlng
Facton

Controlled for age,
family history of
breasl cancer, age al
menarche, parity, age
al firsl pregnancy,
brcaslfeeding, age al
menopause, cigarettes
smoked per day and
oral contraceptive use

Education did nol
alter breast cancer risk



• •
Table 2.la (continued)

Reference Study Population Response Diagnolis Meuumof Odds Ratio Commentl Adjultment for
(place and Rate or Breut Alcohol (9S·/. confidence lntenal) Confounding
year) Cancer Intake Facton

Harris 5% other cancers of
et al. S8,59 the genitourinary
(conCd) tract, 1% central

nervous system
lesions)

Frequeney matched
on age «5 years),
month of diagnosis
Wld hospital of
interview

Age >40

Kato el al. 106 90S cases (-420 Not stated Histo- Frequeney of Vlual total alcohol intake Controls could he Only erude odds
(Japan plstmenopausal) logically alcohol None: 1.00 related to alcohol ratios are sho\\1l
1990-1991 ) from 10 large diagnosed conswnption Occasional: 0.99 (0.SO-I.22)

hospitals in Japan Daily: 0.97 (0.71-1.33) Controis were excluded Shouldhave
Type of ifthey had hormone- controlled for family

244 screening beverage \ws related cancers history ofbrenst
controls (700.10 not specified cancer, marital stntus,
brenst cancer body mass index,
screening,300Al parity, and age at first
other) full-tenn pregnlUlcy

664 hospital
controls (45% no
clinical fmding,
20% benign brenst
disease, 12%
cervical cancer, 8%
digestive cancer,
2% other cancers,
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•
Table 2.1a (continued)

Reference Study Population Response Diagnosis Meuuresof Odds Ratio
(place and Rate of Breast Alcohol (95-1_ confidence lnterval)
year) Cancer Intake
Kato et al. 106 9% gynaecologic
(cont'd) disease, 4% other

non~malignant

disorders)

For each case, one
hospita1or
screening control
was selected
(matched to the case
by sex and age
within three years at
the same hospital)

Age~Oycars

PawlegallO 94 postmenopausal 75% cases Hist~ Alcohol Vodka consumption 10 yean
(Cracow, cases 74% 10gically consumption eartier
Poland controls confinned 20 years aga Never drinkcrs: 1.00
1987) 180 postmenopausal carcinoma Ever drinkers: 1.2 (0.8~2.6)

population controls of the Type of
randomly selected breast beverage was
from the general specified
population using
electoral roll and Mailed self-
systematic sampling administered

questionnaire
Each case was
matched by age (+/-
5 years) and place
of residence with
two controls

Age >50 years
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Comments

Non-response required
Wl-matched analysis

Postmenop8usal status
was defined as women
over 50 years old

•
Adjultment for
Confoundlng
Facton

Controlled for ogc,
education, social
c1ass, marital status,
number of person in
household, body mass
index, and previous
20 year habit of
smoking



•
Table 2.11 (continued)

•
Reference
(place and
yeu)

Ewertz81

(Denmark
1983-1984)

Study Population

1486 cases (833
postmenopausal.
383 that were >60
years old) identified
from the files of a
nation-wide. clinical
breast-cancer trial
of the D8Ilish Breast
Cancer Co-
operative Group and
Danish Cancer
RegistIy

1336 population
controls (786
postmenopausal).
who were an age
stratified random
sample selected
from the geneml
population
identified from the
Central Population
Register

Age <70 years

Response
Rate

88% cases
78%
controls

Diagnos1s
of Breast
Cancer

Histo
logically
confinned
in all but
five cases

Meuuresof
Alcohol
Inlake

Usual
consumption
of alcoholic
bcverages in
the year
bcfore
diagnosis

Type of
bcverage was
specified

Self·
administered
questionnaires

Odds Ratio
(95-/. confidence tntenal)

Currenl alcohollnlake
Wornen> 60 years old
Total (glday)
0: 1.0
1-23 : 0.73 (0.50-1.06)
~4: 0.95 (0.44-2.07)
P(linear trend) = 0.60

Ail subjects
Beer (bottles/....eek)
0: 1.00
<3: 0.94 (0.79-1.13)
J...6: 0.99 (0.72-1.35)
7: 0.84 (0.58-1.22)
>7: 1.27 (0.78-2.07)

Table ....i"e (glassesl....eek)
0: 1.00
<3: 1.00 (0.81-1.23)
3-6: 0.99 (0.74-1.32)
7: 1.01 (0.67-1.53)
>7: 1.30 (0.87-1.94)

Fortifled ....i"e (glusses/M'eek)
0: 1.00
<3: 1.03 (0.86-1.23)
3-6: 1.73 (0.98-3.03)
>6: 1.29 (0.76-2.17)

Spirits (glasses/week)
0: 1.00
<3: 0.96(0.81-1.15)
3-6: 1.19 (0.84-1.67)
>6: 0.89 (0.59-1.27)
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Comments

There was 150/0-25%
rnissing valucs for
cach type of beverage

32 of the original
1694 cases invitcd to
participate had a
carcinoma in situ. it is
wlclear how rnany of
them were included in
the analysis

Adjustment for
Confounding Factors

Controlled for age

For wornen over 60. the
analysis was controlled for
age at diagnosis. parity and
fat intake

Place of residence
(urban/rural). education,
cver smokcrs. oral
contraceptive use and body
mass index did not alter
brenst cancer risk



•
Table 2. la (continued)

•
Reference
(place and
year)

Ferraroni
et al.98

(Milan, ltaly
1982-1985)

Study Population

214 cases (105
postmenopausal)

215 hospitnl
controls (99
postmenopausal)
(46% had
orthopaedic
iIInesses, 22% for
8cute surgical
conditions, 32% for
other conditions
such as peripheml
venous diseuse and
benign twnors)

Age 30-65

Response
Rate

Not stated

Diagnosis
of Breut
Cancer

Prim8I)'
carcinoma
of the
brcast
(TI-2,
NO-l, MO)

Measures of
Alcohol
Intake

Usual weekly
conswnption
in the past 12
months (if
diet had
recently
changed they
\Vere asked ta
think about
the previous
12 months'
consumption)

Type of
beverage was
spccificd

Odds Ratio
(9S·/. confidence Inten'al)

Current alcohol intake (glday)
Total
None: 1.00
0.11-5.31: 1.1 (0.5-2.2)
5.32-13.10: 1.5 (0.8-2.8)
13.11-24.34: 1.2 (0.6-2.4)
24.35+: 2.1 (1.1-3.9)
P(linear trend) =0.035

Wi"e
None: 1.00
0.11-5.82: 1.3 (0.6-2.5)
5.83-11.94: 1.0 (0.5-2.1)
Il.95-23.49: 1.8 (0.8-3.8)
23.50+: 1.7 (0.9-3.2)
P(linear trend) =0.067

Beer
None: 1.00
0.14-0.77: 0.6 (0.2-1.5)
0.78+: 0.6 (0.2-1.4)
P(linear trend) > 0.10

Spirits
None: 1.00
0.23-2.03: 0.6 (0.3-1.3)
2.04+: 0.9 (0.5-1.8)
P(1inear trend) > 0.25

Aperitifs
None: 1.00
Yes: 1.7 (0.8-3.6)
P(linear trend) > 0.1 5
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Comments

Contrais adrnitted for
malignant tumours and
hepatic, vascular and
metabolic diseuses were
excluded

Adjultment for
Confoundlng
Factors

Controlled for age,
parity, family histol)'
of breast cancer,
education, age at first
birth, age at
menarche, age at
menopause. body
mass index



•
Table 11. (continued)

•
Reference
(place and
year)

Francesclù
et al. 99

(Friuli
Venezia
Giulia Region,
ltaly
1986-1987)

Study Population

132 cases (-75
postmenopausal)

499 hospital
controls-inpatients
for acute conditions
(40% for tmwnatic
Md non-traUl1Ultic
orthopaedic
conditions, 33% for
surgical conditions,
and 270t'o for other
(car, nose, thr08t,
skin or teeth
disorders»
Recruited from the
Aviano Cancer
Center and ail other
general hospitals of
the Pordenone
province

Agc <75

Response
Rate

Jcases
and 13
controls
refuscd to
participate

Diagnolll
ofBreut
Cancer

Hista.
logically
confinned

Mealures of
Alcohol
IntMke

Habituai
alcohol
consumption

Type of
beverage was
specificd in
questionnairc

Oddl RaUo
(9S-/_ confidence inten'MI)

"abituII aicohoi in••ke
Tolal a/cohol (drillkslday)
0: 1.00
1: 1.3 (0.7-2.6)
2: 1.4 (0.8-2.7)
~3: 1.7(0.9-3.2)
P(linear trend) = 0.12

Wille (drillklday)
0: 1.00
1: 1.2 (0.7-2.4)
2: 1.4 (0.7-2.4)
3: 1.9 (0.9-3.9)
4: 1.6 (0.7-3.6)
P(linear trend) = 0.09

Beer (dri"klday)
0: 1.00
~ 1: 1.5 (0.6-3.5)

Hard LiqrlOrs (drill/ulday)
0: 1.00
~1: 0.6 (0.2- I.5)

Duration of alcohol use (years)
Never drinkers: 1.00
<20: 1.4 (0.7-3.0)
20-29: 2.1 (1.0-4.3)
30-39: 1.1 (0.5-2.1)
~40: 1.6 (0.8-3.2)
P(linear trend) = 0.30
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Commen"

Vcry low power in ~1

drinkslday category for
both beer and hard
aicohoi

Too small for subgroup
analysis

Controls were excluded
if their diseuse was
relatcd to alcohol or
smoking conswnption
or those with a
malignant disorder,
endocrine or
gynaccolgical disorder

Adjustment for
Confoundlng
Fac.on

Controlled for age.
age at flfst birth, meat
and vegetable intake,
education. occupation.
body mass index,
reproductive and
menstruai factors did
not alter breast cancer
risk



•
Table 2.11 (continued)

•
Reference
(place and
year)

Francescru
et al. 99

(cont'd)

Richardson
el al.6\

(Montpellier,
France 1983
1987)

Study Population

409 cases (-265
poSbnenopausal) from the Paul
Lamarque Center which is the
main cancer treatment center in
thearea

515 hospital controls (-309
postmenopausal) adnùtted for
the first lime to new-ological,
neurosurgical or general surgcry
(300,/0 admitted for
neurosw-gery-sicatic neW"itis.
traWTIatism or benign tumors.
8% abdominal surgery
gynaecological or digestive.
19% neurological conditions
peripheral paresis, paresthesia.
epilepsy, 12% neurological
disease-Multiple sclerosis and
Parkinson's disease, 14% \Vith
slight psychological disordcrs,
12% admitted for hcadaches,
asthenia and slcep disorders,
3% cardiovascular and 2%
diagnoses \Vere unknown)

Age 28-66 years

Response
Rate

100% cascs
98%
controls

Diagnosls
or DreaJt
Cancer

Histo-
logically
confinned
primary
carcinomo
of the breast

Measures of
Alcohol
Intake

Usual alcohol
conswnption
within the last
year unless
habits had
changed due
to onset of
disease

Type of
beverage was
specified in
questionnaire

Face to face
interview
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Odds RaUo
(9S-/. confidence Inlen'al)

Age at first drink (years)
Never drinkers: 1.00
>30: 1.5 (0.7-3.1)
20-29: 1.7 (0.9-3.1)
<20: 1.3 (0.7-2.5)
P(1inear trend) =0.46

Only postmenopausal women
Current alcohollntlke
Total (glasses/week)
None: 1.00
1-7: 4.6 (2.2-9.6)
>7: 6.0 (2.6-13.9)

Ail subjects
Current a.cohol intake
Total (glasses/week)
None: 1.00
1-7: 3.1 (1.8-5.4)
>7: 4.0 (2.2-7.3)

Comment.

Control subjects'
conditions are not
related to nutritional
factors

Controls were
excluded ifthey
were admitted for
neoplastic or
cardiovascular
diseases

Menopausal status
was ascertained by
questionnaire but no
definition was given

Adjustment for
Confounding
Facton

Controlled for
age, age at
menopause.
family history of
brenst cancer, past
history of benign
breast diseasc, age
at menarchc,
parity, age at flfst
full-term
pregnancy.
education level.
body mass index
and menopausal
status
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Table 2.la (contlnued)

Reference Study Population Response Dlagnosis Me.sures of Odds Ratio Comments Adjultment for
(place and Rate of Breast Alcohol Intake (9S·/. confidence Inren'al) Confounding
year) Cancer Facton

Richardson 349 cases from the Paul 100% Histo- Usual alcohol Current .Icohol inlake Even though this Adjustment for age,
el a/.60 Lamarque Center which is the cases logically consumption Reference group consists of is not as recent as family history, benign
(Montpellier main cancer treatment center in 98% confirmed \vithin the last women who drink less than the other article breast disease, age at
France the ares (161 postmenopausal) controls primaI)' year unless one drink a week by Richardson el menopause, age at
1983-1986) carcinoma habits had al., the alcohol menarche,parlty, age

459 hospital controls (199 of the brenst changed duc lo Tolo/ (dri,Ja/week) information is al first full-tenn
postmenopausal) admined for onset of disease 1-2: 1.8 (1.2-2.8) more complete pregnancy,education
the first time for 30.3% surgical 3-9: 1.9 (1.3-2.7) level. smoking, oml
neurology (sciatic neuritis, Type of 10-17: 2.3 (1.4-3.6) contraceptive use and
traumatism and benign tumors), beverage \\'DS >17: 3.5 (2.0-6,1) body mass index did
Il.5% for general surgery specified in P(linear trend) = 10-6 not modify the odds
(gynaecological, digestive or questionnaire ratios
orthopaedic), 30.5% for Beer (dri1lkslweek)
neurological syndromes Face to face ~I: 1.6 (0.9-2.8)
(fainting, DÙgmine, intracmnial intelView
haemorrhage, meningitis, Wi1le (dri1lks/week)
epilepsy, medical neuropathy, 1-7: 2.2 (1.6-3.0)
12.90.10 suffered neurological
diseases (multiple sclerosis, Fortified \vines (drillks/week)
Parkinson's disease), 12.6% 1: 2.0 (1.3-3.1)
slight psychological disordcrs
(depression, other disordcrs), Spirits (dri1lks/week)
10% were unkno\W diagnoses >1: 3.6 (2.1-6.2)

Age 25-65 years

Sneyd 891 cases (-285 95% Histo- USlUÙ alcohol Postmenopausal (Ilutuml) Data was not Controllcd for age,
el 0/.

88 postmenopausal cases) from Ûle (cases) logically conswnption M>.!!!!m complete parity. social class,
(New National Cancer Registry or the 90% confirmed \vithin the last Rel:ent 101.1 .Icohol (complex) enough smoking and age at
Zealand Auckland Breast Cancer Study (controls) year and in the conlumption (drinks/week) to look at dosc- rnenarche
1983·1987) Group last 5 years Never or <1: 1.0 response for

1-7: 0.57 particular Age ut firsl full-tenn
1864 population controls (-425 Type of alcohol ~8: 0.96 bevemges, alcohol pregnancy,
postrnenopausal controls) \Vas specàficd Ex-drinkers: 1.5 conswnption at rnenopausal status,
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Table 2.la (continued)

•
Referenre
(pllce and
year)

Sneyd
et al.88

(cont'd)

Study Population

randomly seleeted from
electoral roUs

Age 25-54

Exclusions: women who were
not in a current clectoral roll
and women whose telephone
nwnber could not be found

ReJponJe
Rate

DiagnoliJ
of Breast
Cancer

Meuuresof
Alcohol Intake

Telephone
interview
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OddJ Ratio
(9~·/. confidence intenal)

Postmenooausal (artificiall
women
Recent 101al alcohol
conlumption (drinkJ/week)
Ncver or <1: 1.0
1-7: 0.58
~8: 0.84
Ex-drinkers: 0.64

Ali subjecls
Recenl alcohol inlake
Total (drin/w..-eek)
Never: 1.0
<1: 1.1 (0.69-1.8)
1-3: 0.88 (0.53-1.5)
4-7: 0.91 (0.54-1.5)
8-14: 0.91 (0.51-1.6)
>]4: 1.8 (0.87-3.8)
P(lincar trend) = 0.37

Diffère", alcolJolic beverages
Ncver drinkers: 1.00
Only sherry: 0.78 (0.42-1.5)
Only wine: 0.99 (0.57-1.7)
Only becr: 1.00 (O.52-] .9)
Only spirits: 0.78 (0.44-1.4)

Alcohol ConJumption
Never drinkcrs: 1.00
Ex-drinkers:

1.3 (0.74-2.5)
Current drinkers:

1.0 (0.64-1.7)

Comments

specifie ages or
duration

Menopausal
stalus was
ascertained by
questionnaire
but no definition
was given for
nalurol or
artificial
menopause

If alcohol was
drank only
before the 5
year period
women were
considered ex
drinkers

Adjultment for
Confounding
Flcton

family histol)' of
breast cancer, hislOI)'
ofbenign breast
discasc. body mass
index, ethnic group,
years ofeducation,
geographical area,
hypertension,
diabetcs, gall·bladder
discase and ever use
oforal contraceptives
did not alter breast
cancer risk
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Table 2.la (contlnued)

Reference Study Populltion Response Diagnosis Measures of Odds Ratio Comments Adjustment for
(place and Rite of Breast Alcohol Intake (9~·/. confidence inte"al) Confounding
year) Cancer Facton

Zaridze 81 postrnenopausal cases Onlytwo Newly Average Recent total alcohol intake Postmenopausal Controlled for age,
el al. 100 potential diagnosed frcquencies (gIweek) status was defined education and age at
(Moscow, 85 postrnenopausal hospital cases and cases, none during the year 0: 1.00 as having no menarche
Russia contrais with minor cornplaints nine with distant prior to <0.93: 2.26 (0.66-7.76) menstrual cycle
1987-1989) only potential metast.ases diagnosis 0.93-2.12: 7.06 (1.70-29.40) within the six Perhaps should have

controls 2.13-6.46: 3.10 (0.83-11.55) months prior to controlled for age at
Matched on age « 2 years) and did not Type of 6.47+: 0.74 (0.06-8.89) diagnosis for menopause, length of
neighborhood (catchment areas participate bevcrage was P(linear trend) =0.003 cases and menstrual cycle. age
for local polyclinics) not specified interview for at first birth and sorne

Alcohol consumptlon controJs dietary factors (p-
Age range unspecified Never: 1.00 value < 0.09)

Ever: 3.39 (1.37-8.38) Controis could he
related to alcohol

Rosenberg 607 cases (-300 76% Histo- Usual alcohol Reference group is wornen Controls were Controlling for age at
et al. IO

? postmenopausal) (cases) logically consumption in who drank <1 drink pel" admitted for menarche, age at first
(Toronto, confirmed the year prior ta month conditions birth, parity,
Canada 1214 neighbourhood controls 65% first interview and Cases and neighbourhood unrelated to menopausal status,
1982-1986) obtaincd through Toronto (neigh- occurrence three years controls alcohol body mass index.

voting and census records bourhood ofbreast earlier Recent alcohol intake consumption history of breast
within the same decade of age controls) carcinoma Total ("umber ofdri""') cancer in mom or
(-()()O postmenopausal) Type of 1-3/month: 0.6 (0.4-0.8) Controls were sister, histoJ)' of

Not stated beverage was 1·3/wk: 1.0 (0.7-1.4) obtained from fibrocystic breast
249 hospitHl controls (22% had for specified in 4-6/wk: 0.8 (0.6-1.2) difTerent hospitaJs disease, dwution of
gastrointestinal disordt.,.s, 20% hospital qucstiolUUlire l/day: 0.8 (0.5.1.1) (four) than the oral contraceptive use,
had infections, 14% had disk controls ~/day: 1.0 (0.7-1.5) cases (one) duration of
and other musculoskeletal Face ta face, at- Variable: 0.6 (0.4-1.0) supplemental estrogen
disorders and 44% were home intervicw Ex-drinker: 0.6 (0.3-1.1 ) use. cigarette
miscellaneous) smoking, years of

Beer (mm.ber ofdn'"ks) education,
Age <70 years 1..6/wk: 1.00 (0.6-1.7)

~lIday: 1.7 (0.9-3.3)
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Table 2. .. (conlinued)

Reference Stud}' PopulaUon Response Diagnosis Measuresof Odds Ratio Comments Adjustment for
(place and Rate or Breast Alcohol (ntake (95-1_ confidence interval) Confounding
year) Cancer Facton

Rosenberg Eligibility: lived in mctropolitan W'-IIe Postmenopausal religion and dietary
el 0/. 107 Toronlo and spoke English with 1-6/wk: 1.00 (0.7-1.3) status excludes fat intake did not
(cont'd) no history of breast cancer 2:lIday: 0.7(0.5-1.0) those women who change breast cancer

bccame risk
Liquor menopausal
1-6/wk: 0.7(0.5-1.0) becauseof

2:1/day: 1.1 (0.7-1.8) hyslerectomy with
retention of one or

214 cases and 428 neil!hbour. both ovaries
hood controls
Recent alcohollntake Only the results
Total(IIumber ofdrinks) from three years
1-3/month: 0.4 (0.2-O.7) prior are shown
1-6/wk: 0.9 (0.6-1.5) but results were
2:l/day: 0.8 (0.5-1.4) similar

214 cases and 249 hosnital
controls
Recent alcohol intake
Total("umber ofdri,rb)
1-3/month: 0.8 (0.4-1.8)
1-6/wk: 1.3 (0.8-2.3)
~I/day: 1.1 (0.6-2.1)

Chu et al. 76 3,498 cases from population 82% Hislo- Average alcohol The reference group was Controlled for age,
Cancer and bascd rcgistries in eighl SEER (cases) logically consumption in women who had not dmnk in parity, menopausal
Steroid cenlers 8]% confinned the last five the past fi ve years stalus, age at ftrSl full-
Hormone (1 170 postmenopausal) (controls) ycars Poslmenorausal women term pregnancy, age
Sludy (nalurall at menarche, family

3,157 population controls (1800 Type of alcohol Recent alcohol intake history of breast
postmenopausal) obtaincd was spccified (drlnks/weck) cancer, history of
through random digit dialling Total bcnign breast diseuse
who \Vere residents of the same <1: 0.9 and pack-years of
gcographic area as the cases and 1-7: 0.9 cigarette smoking

..54..
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Table 2.1a (continued)

•
Reference
(place and
year)

Study Population Response
Rate

Diagnosis
of Breast
Cancer

Measumof
Alcohollntake

Odds Ratio
(95-/_ confidence Antenal)

Commentl Adjultment for
Confoundlng
Facton

Chu et al. 16 frequency-matched on age
(cont'd)

Age 20-54 years
(metropolitan
areas of Atlanta,
Detroit, San
Francisco,
Seattle and the
states of
Connecticut,
Iowa, and New
Mexico and the
four urban
counties of Utah
1981-1982)
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~8: 1.0

Postmenopausal womcn
(surgical)
Recent alcohollntake
(drinks/week)
Tolal
<1: 1.0
1-7: 1.0
~8: 1.1

Ali subjects
Recent alc:ohollntake
(drinks/week)
Total
Ever: 1.0 (0.9-1.2)
<1: 1.0(0.8-1.1)
1-3: 1.0 (0.8-1.2)
4-7: 0.9(0.7-1.1)
8-14: 1.1 (0.9-1.3)
15-21: 1.0 (0.8-1.4)
22+: 1.2 (0.9-1.6)
P(linear trend) =0.51

Beer (canslweek)
Evcr drinkers: 1.00
<1: 1.0
1-7: 1.0
~8: 1.0
P(linear trend) = 0.99

Body mass index,
total months of
breastf~ng.years

of education and
region of residence
did not alter the risk
of breast cancer



•
Table 2.la (continued)

Reference Study Population Response Diagnosis Meuures of Odds Ratio
(place and Rate of Breast Alcohol Intake (95-/_ confidence
year) Cancer interv~

Comments

•
Adjultment for
Confounding
Fadon

Chu ela/. 76

(conl'd)
Wille (glasseslweek)
Ever drinkers: 0.9
<1: 0.9
1-7: 0.9
~8: 1.2
P(linear trend) = 0.31

Hard Liquor
(dri"ks/M'eek)
Ever drinkers: 0.9
<1: 0.9
1-7: 0.9
~8: 1.1
P(linear trend) =0.26

Iscovitch 150 cases admitted ta cight 98% Histo- Usualalcohol Cases and neighborhood Does not say how many Controlled for
el a/. 108 geneml hospitals (cases) logically conswnption in controls womenare age, residentiol
(La Plata, confinned the last five Recent total alcohol postmenopausal arco, hospital, age
Argentina 150 neighborhood contrais ycars but not six Intake at first full-tenu
1984-]985) (from same block) months prior ta ] : 1.0 Levcls for cach index are birth, husband's

onset of disease 2: 0.37 detennined by the occupation IUld
150 hospital contraIs (in and out p-valuc <0.05 distribution of the body mass index
patients seen at same hospitul as Type of 3: 1.1 neighborhood control
case, within three months of bevemge \WS 4: 0.60 group, frequency mean
case's diagnosis) specified in WllS 210 for cases

questiolUUlire Hospital controls (asswned to he nwnber of
ContraIs matched ta eRses by Recent total a.cohol drinks)
age (+/- 5 years) intake

1: 1.0 Hospital contrais were not
Mean age of eRses: 56 yenrs old 2: 0.40 specified but those with

p-value <0.05 malignant disease or any
3: 1.] conditions related to a
4: 1.2 speciallong-tenn diet

wcre elinùnated

-56-



•
Table 2.1a (continued)

•
Reference
(place and
year)

Kato
el 0/. 104

(Japan
1980-1986)

Study Population

1,740 cases (934
postrnenopausal)

8,920 cancer controts (slomach
(30.7Ot'o),large intestine
(18.8%), uterus otherthan
corpus (17.4%) and IWlg
(7.2%), pancreas, biliary tract,
hematopoietic tissue, urinary
organs. thyroid. skin and other
(4.4%»

Ail cancers were obtained from
the Aichi Cancer Registry

Age >20 years

Responle
Rate

Not stated

Diagnolis
of Drealt
Cancer

Not statcd

Mealures Odds Ratio Comments Adjustment for
of Alcohol (95-/_ confidence interval) Confounding
Intake Fadon

Frequcncy Womcn ~ 50 years ControIs were Controlled for age,
ofalcohol Usual.lcohol intake excluded if the smoking, marital

Total cancer was known status, residencc,
Type of Current vs. None: to he related to occupation and
beverage 1.34 (1.06-1.68) alcohol (moutb. family histofY of
\Vas Daily versus Less: ph8l)1lX,eso- breast cancer
spccified in 1.77 (1.19-2.64) phagus and liver), if
question- Occasional versus None: the cancer was of an Analysis for women
naire t.19 (0.91~1.)7) iIl-defined site or if ~50 years \Vas only

Daily versus None: the primary site was controlled for age
1.80 (1.21-2.67) unknown

Sake Law power for
None: 1.00 whisky
Current: 0.80 (0.49-1.30)

No definition given
Beer for poSlmenopausal
None: 1.00 status-asswned to
Current: 1.56 (1.08-2.24) he ~ 50 years old

Whisky There w&Sno
None: 1.00 information on age
Current: 1.22 (0.33-4.47) at menarche. age al

menopause. age al
Ali subjecls first full-term
Recent total a.cohol intake pregnancy, pm;ly,
Daity vs. Less: use ofexogenous

1.35 (1.01-1.80) honnones.body
p-valuc <0.05 mass index. history

of disease and
nutritional intake
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Table 2.la (continued)

•
Reference
(place and
year)

La Vecchia
et 01.79

(Northem
(laiY
1983-1988)

Study Population

2402 cases (-1363
postmenopausal) admitted to
the National Cancer Institute
and Ospedolc Maggiore of
Milan

2220 hospital controls from the
same group ofhospitals as thc
cases (32% had traumas, 29%
non-traumatic orthopocdic
conditions, 16% acule sW'gical
conditions, 23% miscellaneous
such as skin, cye, nose, throat or
dental disorders)

Matched on age by decades

Age 21-74 years

Relponle
Rate

Less thon
3%of
cases and
controls
did not
participatc

Diagnoli.
of Brea.t
Cancer

Histo
logically
confirmed,
diagnoscd
\vithin one
year before
interview

Meuures
of Alcohol
Intake

Average
alcohol con
sumption

Typcof
bcvcmgc
was
spccified
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Odds Ratio
(95-/_ confidence intenal)

U.ual alcohol intake
(drinkl/day)
Total
0: 1.00
<1: 1.3(1.1-1.6)
1-<2: 1.3 (1.1-1.5)
2-3: 1.4 (1.2-1.7)
>3: 2.2 (1.7-2.7)
P(linear trend) = 0.001

Wi"e
0: 1.00
<1: 1.2 (1.0-1.5)
1-<2: 1.3 (1.1-1.5)
2-3: 1.4 (1.2-1.6)
>3: 2.2 (1.7-2.8)
P(Iineor trend) =0.001

Beer
0: 1.00
<0.5: 1.4(1.1-1.8)
2-3: 1.5 (1.0-2.3)
P(linear trend) = 0.002

Spirits
0: 1.00
<0.5: 1.4(1.0-1.9)
2-3: 2.0 (1.3-3.1)
P(linear trend) = 0.001

Comment.

Controis "'Cre not
included iftheir
primory diagnosis
was thoughl to be
rclatcd to alcohol
consurnption

Adjultment for
Confoundlng
Facton

Controlled for age,
geographical area.
marital status,
education, smoking.
age at menarche,
menopausal status.
age al menopause.
nulliparity, age at
first birth, orol
contraceptive and
oestrogen
replacement use,
family history.
nutrition and diet
indicators



•
Table 2.1a (continued)

•
Referenœ Study Population
(place and
year)

La Vecchia
el 0/.

79

Response Diagnosis
Rate of Breast

Cancer

Measures
of Alcohol
Intake

Odds Ratio
(95-/. confidence Intenal)

Duration of alcohol use (yean)
Never: 1.00
<20: 1.6 (1.3-2.0)
20-29: 1.7 (1.4-2.0)
30-39: 1.7 (1.4-2.0)
2:40: 1.3 (1.1-1.6)

Age at ftnt drink (yean)
Never: 1.00
<JO: 1.4 (1.2-1.7)
>30: 1.4 (1.1-1.7)

Comments Adjultment for
Confoundlng
Fadon

MearD
el 0/. 101

(United
Kingdom
1980-1984)

998 marricd cases from eight 10()O;'o
hospitals in London and Oxford

998 married hospital controls
matched on age (5 years)

Agc 25-59

118 cases from a screening
clinic in Edinburgh

118 controls selected among the
normal screenees

Age 45-69

Diagnoscd
at the mam
mographie
brcast
cancer
screening
clinic

Usual
alcohol con
sumption
before onset
ofbreast
cancer

Type of
beverage
wasnat
specified
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Recent total alcohol intake
(gIday)
Hospital study (age 25-44)
None: 1.00
<3: 1.0 (0.6-1.6)
3-12: 1.2(0.7-2.1)
13-27: 0.7 (0.3-1.4)
2:28: 0.7 (0.3-1.7)

Hospital study (age 45-59)
None: 1.00
<3: 1.1 (0.8-1.6)
3-12: 1.0 (0.7-1.5)
13-27: 1.1 (0.6-1.7)
2:28: 1.1 (0.7-1.9)

Screening study
None: 1.00
<3: ].2 (0.4-3.6)
3-]2: 1.1 (0.3-3.5)
13-27: 1.1 (0.2-2.9)
2:28: 1.2 (0.1-9.4)

Controls were
judged to have
conditions which
were not associated
\Vith brcast cancer
or with
contraceptive
practices but could
he associatcd with
alcohol

ControUed for age,
menopausal status,
age at first tenn
pregnancy, age at
menarche, family
history of breast
cancer of first
degree relatives,
duration of oral
contraceptive usc,
body mass index,
smoking and
education
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Table 2.la (continued)

Reference Study Population Re.ponse Diagnolil Measures of Oddl Ratio Comment. Adjultment for
(place and Rate ofOreut Alcohol (95-1_ confidence Intenral) Confoundlng
year) Cancer Intake Facton

Toniolo 250 cases from all 91% (cases) Histo- Usunl alcohol Vlua' alcohol intake (gIday) Interviewers Controlled for age,
et a/. 9O major hospitals in the 79% logically intake Total wcre aware of body mass index.
(Northem province of Vercelli (contrais) confirrned 0: 1.00 case/control rnenopausal status
Italy 1983- adeno- Type of >O-tO: 0.9 (0.5-1.5) status and energy intake
1986) 499 population contraIs carcinomas bcverage \Vas >10-20: 1.2 (0.7-1.9) (excluding calories

(an age stratified not specified >20-30: 1.0 (0.7-1.6) Ouration of from alcohot)
random sample of the >30-40: 1.2 (0.6-2.4) exposure was
province's fernale At-home face >40: 1.6 (0.9-2.9) notobtained Controlling for
residcnts obtained from to face P(linear trend) linear rnodel =0.165 family history of
electoral rolls) interview P(linear trend) quadratic model =0.078 Cases \Vere breast cancer,

identified from history of brcast
Age <75 years Wi"e a/one 1983-1984 lumps or breast

0: 1.00 while controls surgery, age at
>0-10: 0.9 (0.5-1.5) were recruited rnenarche, age at
>10-20: 1.2 (0.8-1.9) throughout the menopause, marital
>20-30: 1.0 (0.6-1.5) study pcriod status, parity and
>30-40: 1.3 (0.6-2.5) age at flfst full-tcrm
>40: 1.8 (1.0-3.3) pregnancy did not
P(linear trend) linear model =0.149 alter breast cancer
P(linear trend) qundratic model = 0.098 risk

Van't Veer 73 postmenopausal 80% cases Histo- Current Recent total alcohollntake (glday) Very low power Controlled for age,
et a/. 91 cases 55% contrais logically alcohol None: 1.00 once stratified region, season,
(Nether- confirrned consumption 1-4: 0.8 (0.3-2.3) reproductive
lands 1985- 79 postmenopausal for 96% of for the year 5-14: 1.0 (0.3-3.6) Postrnenopausal history, level of
1987) population contrais the cases prior to 15-29: 1.1 (0.3-4.3) wornen defined education, first

sampled from the mWli- diagnosis ~30: O.9 (0.2~.5) as those women degree fnmililll
cipal population registry over the age of history, smoking
in the catclunent area of Type of Frequency (tlmes/wk) 55 habits, body mass
the )7 hospitals bcveragc was ~3: 1.0 index, encrgy per

Age 55-64 years
specified ~4: 1.7 (0.6-4.8) cent and fat intake
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Table 2.la (continued)

Reference Study Population Response Diagnosis Measures Odds Ratio Comments Adjustment for
(place and Rate or Breast or Alcohol (95·/. confldence inten'al) Confounding
year) Cancer Intake Facton

Van't Veer At-home Dose (gIday) Controlling for age
el al. 91 face to face 1-14: 1.0 at menorche. benign
(cont'd) interview ~15: 0.4 (0.2-1.2) breast disease and

oral contmccptive
Age at fint drink (l'ean) use did not alter risk
Never: 1.00
S25: 1.8 (0.6-1.7)
26-35: 0.6 (0.2-2.2)
36-50: 0.7 (0.2-2.3)
55-64: 0.8 (0.2-3.5)

Age at fini drink (l'ean)
>26: 1.00
S25: 2.4 (1.0-5.6)

YoungIII 277 cases 64% Histo- Usual con- Population controls Cancer controIs Controlled for age
(Wisconsin, (cases) logicolly sumption of Early age (18-35) (drinb/week) were helieved to not
USA 372 population controls 61% confinned alcohol in 0: 1.00 he related to alcohol Education, mother
1981-1982) obtained from the 10 year file (cancer cases two life 1-5: 1.74 (1.37-2.21) with history of

of motor vehicle operator controls) periods,age ~6: 3.17 (2.20-4.57) breast cancer. body
Iicensees 57% (pop- 18-35 and mass index, use of

ulation uge>35. Laler age (>35) (drinks/week) estrogens, oral
433 cancer contrais other thall controls) excluding 5 0: 1.00 contraceptives.
breasl including colon (n=206), years before 1-5: 1.13 (0.87-1.46) marital status,
lung and bronchus (n=39). diagnosis ~6: 2.67 (1.91-3.71) number ofchildren.
connective tissue and skin colTee. cigarette
(n= 15), uterus (n=109), ovW)' Type of Age al e,,'ry 10 Slill/Y 50-60 years smoking and diet
(n=33). thyroid (n=8) • bcveragc Earlyage: 1.79 (0.82-3.91) \Vere controlled for
Iymphatic (n=21 ) and endocrine was not lateT-age: 2.29 (1.05-5.02) and alcohol still
(n=2) specified remained significant

Age ofe",ry 10 Slllc/y >60 (p-value < 0.05)
Age 35-89 yeors Mail-bock Early age: 2.64 (1.20-5.78)

question- Later-age: 1.96 (1.16-3.22)
naire
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Table 2.la (contlnued)

Reference Study Population Response Diagnosis Measures Odds RaUo Comments Adjustment for
(place and Rate of Breast of Alcohol (95-/. confidence inten'al) Confounding
~ Cancer Intake Facton

YoungIl 1 Cancer contrais
(cont'd) larly age (18-35) (drinkJIweek)

0: 1.00
1-5: 1.49 (1.18-1.88)
~6: 2.35 (1.68-3.29)

LIIter age (>35) (drinkJ/week)
0: 1.00
1-5: 1.17(0.91-1.51)
~6: 1.93 (1.42-2.62)

Age al e1llry 10 slUdy 50-60
Earlyage: 1.65 (0.83-3.27)
Later-age: 1.36 (0.80-2.31)

Age al e1llry 10 study >60
EMly age:2.51 (1.24-5.08)
Later-age: 1.64 (1.04-2.57)

Rohan and 451 cases (281 81% cases Histo- Usual Postmenopausal women Pairs wen: not Controlled for age,
McMichael 92 postmenopausal) from a 70% logically alcohol Current totala'cohol intake matchedon family history of
(Adelaide, population-based South controls continned intake (gIday) menopausal status breast cancer.
South Austra1ian Central Center tirst disregarding 0: 1.0 su there were more history of benign
Australia Registry diagnosis of any rccent <2.51: 0.84 (0.46-1.53) postrnenopausal breast disease.
1982-1984) brenst chllllges in 2.51-9.30: 1.12 (0.59-2.15) contrais than history of bilateral

451 population controls (288 cancer habit due to >9.30: 1.27 (0.69-2.33) postrnenopausal oophorectomy, age
controls) individwtlly disease P(linear trend) =0.388 cases at farst menstrual
matched on age (within one period. age at first
year) and selected randomly Ali subjects There were 262 live birth. age at last
from the electoral roll Current .Icohol 'ntlke (g/day) pairs that were menstrual period,

Total concordant on post- practicc of breast
Age 20-74 years 0: 1.0 men status. but the selfexam, cver use

<2.51: 0.80 (0.51-1.27) analysis was done of oral
Eligibility: residcnts of the 2.51-9.30: 1.16 (0.73-1.85) on aU post- contraceptives.
Adelaide metropolitan arca
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Table 2.1a (continued)

Reference Study Population Response Dlagnosll Meuurnof Oddl Ratio Comment, Adjultment for
(place and R.te of Brea.t Alcohol (9Se/. confidence inlerval) Confounding
year) Cancer Intake Facton

Rohan and registered on the electoral roll Type of >9.30: 1.57 (0.99-2.51) menopausal subjects evcr use of replace-
McMichac192 beverage was P(lincar trend) =0.038 ment estrogens.
(conl'd) specified Little power in histol}' ofcigarette

Beer highest category of smoking and years
Self- 0: 1.0 spirits of education
administered <2.51: 1.06 (0.57-1.95)
questiotmaire 2.51-9.30: 1.28 (0.66-2.47) Postmenopausal

>9.30: 1.12 (0.53-2.35) women were dermed
P(linear trend) =0.511 as those women with

no menstrual period
IVille within the last 12
0: 1.0 months or women
<2.51: 0.84 (0.55-1.29) who had Wldergone a
2.51-9.30: 1.20 (0.74-1.93) bilateml
>9.30: 1.28 (0.78-2.08) oophorectomy or
P(linear trend) =0.300 women who had

Wldergone a
Spirits hysterectomy before
0: 1.0 the natural cessation
<2.51: 0.83 (0.50-1.38) of menstruation Wld
2.51-9.30: 1.79 (0.96-3.32) who had retained at
>9.30: 2.01 (1.01-4.00) lcast one ovary but
P(lincar trend) =0.024 only if they were

oider than 56 years

O'Connell 276 cases (196 93% cases Bista- HabituaI Habituai to.al alcohol in.ake Cases interviewed in Controlled for age.
et a/.93 postmenopausal) adrnitted to 88% logically alcohol con- (drlnkJ/"'eek) the hospital and race. estrogen use.
(North Duke University, Durham controls confirrncd sumption Postmenopausal women controls interviewed oral contraceptives,
Carolina, Counly General and Cabanus primary <1: 1.00 at home and cigarette
USA 1977- COWlty Memorial Hospital breu.'it ~I: 1.17 (0.70-1.97) smoking
1978) cancer
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Table 2.1a (c:ontinued)

Reference Study Population Response Diagnosis Meuures of Odds Ratio
(place and Rate of Brealt Alcohol (9~·/. confidence
year) Cancer Intake inten'al)

Comments

•
Adjultment for
Confounding
Facton

O'Connell 1519 community controls, (842 Type of Ali subjects Menopausal status \Vas Controlling for family
el a/. 93 postmenopausal) obtained from bevcrage was <1: 1.0 ascertaincd by history of breast
(cont'd) ft strntified sample of not specified ~1: 1.45 (0.99-2.12) questionnaire but no cancer, benign breast

households within a region of definition \Vas given for disease, age at fust
North Carolina that served as natural or surgical birth, menopausal
the catchment area of the menopause status, type of mena-
hospitals from where the cases pause (surgical or
were identified natura1), parity, years

ofeducation, age at
Age>30 years menarche, body mass

index, history of
diabetes, history of
gallbladder diseasc
and history ofhyper-
tension did not alter
risk

Katsoulanni 120 cases from two teaching 92% Histo- Average No association Controls were not Controlled for age,
el a/. ID hospitals in the Greater Athens (cases) logically aIcohol seleeted from the sarne interviewer, and
(Greater area which admit a little more 92% confirrncd, conswnption hospital as the cases length of schooling
Athens than half of the breast cancer (controls) 57 were in period prior
Area, cases in the area localized, to disease Article had only
Greece 59 had onset by distributions not odds
1983-1984) 120 hospital controls (3701c» had regional frequency: ratios

traumatic fractures, 10% had sprcad, and never, rarely,
other trauma. 25% had 4had at lcast once a HoIr of the cases and
osteoarthrosis and related distant month, at lcast contrais \Vere in the flfSt
disorders and 28% had other mctastases twice a week, two frequcncy levels,
orthopaedic conditions) every day no subject drank every

day
Age range unspecificd Type of

beverage was Control conditions
not specificd could he associatcd with

alcohol
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Table 2.1a (continued)

•
Reference
(place and
year)

Lê el al. 62,63

(Paris, France
1976-1980)

Study Population

1010 (-690
postrnenopausal) cases
from 66 private surgical
clinies

1950 (-1300
postrnenopausal) hospital
controls requiring surgery
for non-malignant discase
(21 % gynecologic
disorders, 32% abdominal
disorders, 100.10
cardiovascular, 8%
musculoskeletcral or
orthopaedic disorders, 9%
trawnatisms, 5% benign
twnors excluding
gynecologic or breast
tumors, 14% other or
Wlspecified disorders, 1%
healthy)

940 cases were matched
to two controls and 70
cases were matchcd to
one control on age and
clinie

Mean age of cases = 58.2
Mean age ofcontrols =
58.0

Relponle
Rate

Not slated

Diagnosis
of Breast
Cancer

Histo
10gically
confinned
prillUll)'
breast
cancer

Measures of
Alcohol Intake

Recent alcohol
consumption

Type of
beverage \\l1S

specified
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Odds Ratio
(95-/_ confidence inte"al)

Recent alcohol intake (gI"'eek)
Tolal
None: 1.00
1-79: 1.0 (0.7-1.4)
80-159: 1.4 (1.0-2.0)
160-239: 1.5(1.0-2.1)
~40: 1.2 (0.7-2.0)

eider
Never: 1.00
<10: 0.78
~10: 0.63
P(linear trend) = Non-significant

Beer
Never: 1.00
<80: 1.29
~80: 2.78
P(linear trend) =0.02

Wi"e
Never: 1.00
<80: 1.19
80-159: 1.77
~160: 1.32
P(linear trend) .. 0.02

Commentl

Sorne of the control
conditions may he
related to alcohol

Cider and liquor
mayhave low
power

Original group may
have 5001'0 missing
information because
analysis was
perfonned on 500
cases and 945
controls with
detailed information
on alcohol
consumption

Adjustment for
Confoundlng
Fleton

Controllcd for age,
clinic, patient's
occupation, history
ofbreast cancer
death of mother or
sisters, age at
menarche, history of
surgery for henign
breast disease,
parity, age at flfst
birth and induccd or
spontaneous
menopause
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Table 2.la (continued)

Reference Study Population Relponse Dlagnosis Meuurelof Odds Ratio Comments Adjustment for
(place and Rate of Brealt Alcohol Intake (9Se/e confidence lnterval) Confoundlng
year) Cancer Factors

Lê el al. 62,63 Hard Liquors
(cont'd) Ncver: 1.00

<10: 0.86
~10: 0.46
P(linear trend) = Non-significant

Fortified wines
Never: 1.00
<10: 1.08
~IO: 1.28
P(linear trend) = Non-significant

Alcoholic beverage "'lth meall
(1986)
No: 1.00
Yes: 1.9 (1.4-2.6)
P(linear trend) =10.0

Alcoholic beverage wllh meall
(1984)
No: 1.00
Yes: 1.47

Talamini 368 cases (-275 Less than Hist~ Type of Alcohol beverage conlumption 60% ofcases and Controlled for
el al. 112 postmenopausal) from the l%did logically beverage \\'aS None: 1.00 contraIs were education,
(Pordenone, General Hospital of not confirmed spccified in Wine only, beer only, or spirits interviewed by one occupation, marital
ltaly Pordenone, more than participale diagnosis questionnaire as only: 2.3 (1.6-3.5) interviewer Md status, food intake,
1980-1983) 90% ofcancer patients in made within weil as lifelong Combined: 7.6 (3.8-15.2) 40% were inter- age, body mass

the ares are admilted 10 the previous average quantity viewed by a second index, parity, age at
this hospital year pro die Cllrrenl wi"e i",ake (litres!dll)~ one first birth, age at

None: 1.00 menarche and at
373 hospital controls :50.5: 2.4 (1.6-3.5) The category of menopause. oral
(-246 postmenopausal) >0.5: 16.7(3.1-89.7) >0.5 litres ofwine contraceptive and
due to 32% trawna P(linear trend) < 0.001

..66-



• •
Table 2.1. (continued)

Reference Study Population Response Diagnosis Measures of Odds Ratio Comment. Adju.tment for
(place and Rate of Breast Alcohol (9S-/_ confidence IOlen'al) Confoundlng
year) Cancer Intake Fadon

Talamini (fracturcs Wld sprains), Alcohol conlumption had only Il cxposed other femalc
el 01.

112 9% acute infections, 6% Never: 1.00 cases and two honnonc use,
(cont'd) dennatological disorders, Ever: 2.5 (1.7-3.7) cxposcd controIs cigarette smoking

6% aeule abdominal and methlxanthine
disorders, 14% ear, nase, Controls were conswnption
throat, otitis media or excluded ifthey had
sinusitis. diseases that were

malïgnant,
Frequency matched on honnonalor
age «5 years) gynaccological but

could he relatcd to
Age 26-79 a1cohol

Rosenberg 1152 cases About 6% Diagnosed Usual alcohol Current alcohol inlake (days/wk) Type of heverage Controlled for age,
el a/. ID) orthc during thc consumption Canccr controis was specificd in geographical arcs of
(USA, 519 cancer controls (64% patients or year before during the Never: 1.00 questiormaire but admitting hospital,
Canada, Israel endometrial cancer, 36% thcir admission year beforc Ex-drinkers: 1.3 (0.7-2.3) 649 cases, 376 ycar of interview,
1976-1980) ovarian cancer) physicians based on admission <4: 1.5 (1.1-2.1) cancer controls and nwnber of prcvious

declined discharge ~4: 2.0 (1.3-2.0) 1610 hospital hospital admissions,
2702 hospital controls an summaryor Type of controls were years ofeducation,
(35% dise disorder, 18% interview pathology beverage was Non-malignant hospital controls excluded because cigarette smoking,
acute infection or reports spccified in Never: 1.00 they were ex- religion, history of
appendicitis. 14% uterine questiormaire Ex-drinkers: 1.6 (1.1-2.4) drinkers, did not obesity, history of
fibroids, 12% benign skin <4: 1.9 (1.5-2.4) specify preferred brenst biopsy, age at
disorder, 8% ~4: 2.5 (1.9-3.4) drink or did not menopause, age at
haemorrhoids. 8% henùa, drink only one type first pregnmlcy.
5% ovarian cyst) Alcohol consumptlon ofalcoholic parity and history of

Cancer controls beverage breast cancer in the
Age 30-69 Never: 1.00 patient's mother or

Ever: 1.4 (1.0-2.0) sisters

Non-mnlignant hosoital controls
Ncvcr: 1.0
Ever: 1.9 (1.5-2.4)
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Table 2.la (continued)

Reference Study Population Relponle Diagnolis Meuures of Alcohol Odds Ratio
(place and Rate of Brea5t Intake (9S-/_ confidence inten'al)
year) Cancer

Miller et al.64 65 100 cases and 100 Not statcd Newly Usual intake ofa1cohol Recent total alcohollntake
(Saskatchewan. controls from esch of the dillgnosed during the immediate (gIday)
Winnipeg. four aress =400 matched malignant past two months Wld if 0: 1.00
Toronto. and pairs (112 were brenst dilTerent the intake of >0-<10: 0.93
Sherbrooke postmenopausal) cancer alcohol during a two 10-<20: 1.50
1973-1976) month period. six 20-<30: 0.99

Matched on age «5 months prior to the lime 30-<40: 0.22
years). marital status and of interview ~40; 1.41
residence

Comments

•
AdJustment for
Confounding
Facton

Controlled for
age and marital
status

Williams and
HonnI 13

Thini National
Cancer Survey
(United States
1969-1971)

Age 35-74

"Intercancer comporison"
ofone cancer site with
contrais from other cancer
sites

Age ~35

Not statcd Brenst
cancer
death

95% of
those
inter
viewcd
hada
report of
thehisto
logyof
thcir
cancer

Type of bevernge \\'aS

not specified

Quantitative lifetime
drinking history (at lenst
once a week for Il whole
year)

Type of alcohol was
specified
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Ufetime alcohollntake
Wille level (glass-years)
1: 1.67

p-value < 0.01
2: 1.08

Beer level (call-years)
1: 1.18
2: 1.35

liard Liqllor level (jigge,.-years)
1: 1.43

p-value < 0.01
2: 1.44

p-value < 0.05

Tolal alcohollevel (owlce-years)
1: 1.28

p-value < 0.05
2: 1.55

p.value < 0.01

Reference group
were those
wornen not
exposedto
alcohol

Specific
beverages were
not adjusted for
the use of other
alcoholic
beverages

Control groups
IlSsociated with
alcohol were not
used

Controlled for
age. race and
smoking

Controlling for
education.
marital status
and geo
graphical
location did not
alter bresst
cancer risk
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TABLE 2.1b: Summary of Cohort Studies of the Association Between Consumption of Alcohol and the Risk
of Breast Cancer

Reference Study Population Period of Numberof Measure of Alcohol Relative R.lsk Comments Adjultment for
(place and Follow-up Cales CODsumption (9S·/. confidence inten'al) Confounding
year) Fadon

Zhang el al.18 2873 women in Median 221 in original Average alcohol Original cohort Lowpower in Controlled for
Framingham original cohort in follow-up: cohort (96% of consumption during Ulual alcohol intake high categories age, education,
Heart Study 1948 Original cases occurred follow-up period based Tolal (glday) ofbeer height. body
(Massachusetts, cohort: 34.3 aller on nwnber of drinks None: 1.0 conswnption mass index,
USA) Age 28-62 years years (1948- menopause) consumed per month for 0.1-<5.0: 0.9 (0.6-1.2) physical activity

1993) 66 in ofTspring the tirsl IWO 5.0-<15: 0.7 (0.5-1.1) Results for index, age at
2641 women in OfTspring cohort (82% of examinations of the ~15: 0.7 (0.5-1.1) combined first pregnanc)'
otTspring cahon in cohan: 19.3 cases occurred original cohan and then analysis show (original cohon
1971 years (1971- after pet" week for the Wi"e (drillks/week) similar results only), parity,

1993) menopause) remaindcr of the exams None: 1.0 age at menarche
Age 12-60 years 0.1-<1.0: 0.9 (0.6-1.4) lnfonnation on (ofTspring

Pathologically Type ofbeverage was 1.0-<3.0: 0.7 (0.3-1.7) family himory cohort only),
An on-going confinned for specified ~3: 1.0 (0.7-1.5) of breast cancer age al
population-based 98% for original andbenign menopause,
cohort study to cohort and Beer (drinks/M'eek) breast disease average number
evaluate risk factors 100% for None: 1.0 werenot ofcigarettes
for cardiovascular offspring cohan 0.1-<1.0: 1.0 (0.7-1.4) collected smokedand
disease in the town of 1.0-<3.0: 0.7 (0.3-1.6) postmenopausal
Framingham, Response rate ~3: 1.0 (0.4-2.6) Manysick cstrogcn use
Massachusetts \Vith was not stated people did not
exwninations evel)' Spirits (drillk.5/week) respond to
two years None: 1.0 initial study

The population
0.1-<1.0: 0.8 (0.5-1.4)
1.0-<3.0: 0.9 (0.4-1.9)

consisted of any one ~3: 0.7 (0.5-1.0)
30-59 years ofage as
of January 1, 1950 Offspring cohort
and the sample was Usual alcohol intake
chosen randomly by Tolal (glday)
family Non-drinkcr: 1.0

0.1-<5.0: 0.7 (0.3-1.4)
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Table 2.1b (continued)

Reference Study Population Perlod of Number of Cases Measureof Relative Rlsks Commentl Adjustmcnt for
(place) Follow-up Alcohol (95-/. confidence inten'al) Confounding

Consumption Facton

Zhang et al. 78 5.0~<15: 0.7 (0.3-1.6)
(cont'd) ~15: 1.0 (0.4-2.2)

WiIJe (drinks/M'eek)
None: 1.0
0.1-<1.0: 1.0 (0.5-2.1)
1.0-<3.0: 0.7 (0.4-1.4)
~3: 0.7 (0.3-1.5)

Beer (drillksl'K'eek)
None: 1.0
0.1-<1.0: 1.6 (0.7-3.6)
1.0-<3.0: 1.2 (0.6-2.6)
~3: 0.9(0.3-3.1)

Spirits (dri"ksiweek)
None: 1.0
0.1-<1.0: 0.9 (0.4-2.0)
1.0-<3.0: 0.9 (0.4-1.7)
~3: 0.7 (0.5-2.4)

Thun et al. 116 676,536 wornen in 1982-199] 69] breast cancer Currcnt olcohol Vlual total alcohollnlake One fifth of the Controlloo for
Cancel origiual cohort dcaths consumption Md (drinlu/day) cohort corn- exact age at
Prevention duration of lime None: 1.00 pleted a more enrolment, race,
Study Il 251, 420 womcn uscd ln 1988 2.2% hud drinking at baselinc Less than daily: detailed dietary education, body
(United States) in analysis been lost to 1.1 (0.9-1.3) questionnaire in mass index,

follow-up People who claimed 1: 1.2 (l.0-1.6) 1992, the smoking, fat
American Cancer change in drinking 2-3: 1.5 (1.2-1.9) answers were conswnption,
Society volWltecrs in ln 1991, 12% of habits in the last ten ~4: 1.0 (0.7-1.4) similor to those estrogen
aU 50 states recruited the cohort hlld years were asked P(lincar trend) = 0.02 obtainedat replacement
friends, relatives or died; death about previous bascline therapy, fwnily
neighbors (those they certificates conswnption history of breast
kne\\' \VeU bccause available for 98% Subjects \Vere cancer in

more likely to mother or sister.
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Table 2.1 b (continued)

Reference Study Population Period of Number of Cases Measure of Alcohol Relatin Risk Commentl Adjultment for
(place) Follow- Consumption (93-/. confidence inlen'al) Confoundlng

up Facton

Thoo they had to keep Dcaths obtained Type of beverage was Ulual totalalcohol intake be college- total number of
et al. 116 track of them) to tbrough personal not specified (drinks/day) educated, manied, sisters. age at
(cont'd) complete a mailed inquiries by None: 1.00 middle class and menarche, age at first

questionnaire volunteers Less than daily: white birth, age at
1.1 (0.9-1.3) menopause, use of

Age>30 years Participation rate: ~I: 1.3 (1.1-1.6) 55% oforiginal oral-contraceptives
37% P(linear trend) = 0.006 cohort had and presence ofbreast

missing alcohol cysts
information

Gnrfinke1 581,321 \Vomen 12 yeMs 2933 breast Averuge ulcohol Usual total alcobollntake Drinking status Controlled for age,
et al. 12" Age>30 years but ( 1960- cancer deaths consumption ut (WFJday) \Vas c1l1ssified education, lige at first
Cancer mostly population 1972) based on death baseline, dctennined None: 1.00 according to the pregnancy, family
Prevention \Vas over45 certificates in whiskey Occasional: 1959 baseline history of brenst
Study 1 6,139,265 92.2% of subjects cquivalents (WE) 0.96 (0.82-1.13) questionnaire and cancer, meat
(United Efforts were made persan accoooted for 1: 1.18 (1.03-1.36) changes in habit consumption Wld
States) to include ail years by 68,000 Type ofbeverage \\'IlS 2: 1.06 (0.86-1 JO) over the following cigarene smoking

segments of the volWlteers who not specified 3: 1.28 (0.95-1.74) decade were not
population in 25 collected the 4: 1.36 (0.90-2.07) taken into accoWlt
states except questionnaires 5: 2.10 (1.18-3.72)
migrant \Vorkers and reported 6+: 1.60 (1.00-2.56)
and those who periodically
could not easily whether subjccts
he traced \Vere dead or alive

Fuchs 121,700 1980- 350 brenst cancer Usuul nlcohol intake Usua. total alcobol intake Age at menarche, Controlled for age,
et al.68 registered female 1992 deaths, 93% from during the previous 12 (gIday) parity, age at farst smoking status, body
Harvard nurses completed pathology reports months in 1980 None: 1.00 full-tenn mass inde~ regular
Nurses' 8 mniled 0.1-1.4: 0.67 (0.45-1.01) pregnancy. benign aspirin use, regular
Health questionnaire in l, 0] 0, 209 person Type of bcveruge \Vns 1.5-4.9: 0.85 (0.61-1.16) breast disease and vigorous exercise,
Study 1976 yems not speci fied 5.0-14.9: 0.96 (0.71-1.32) fmnily history of high plasmn
(II large 15.0-29.9: 1.37 (0.96-1.96) brcast cancer cholesterollevc1,
US states) Age 30-55 years ~30: 1.67 (1.1O-2.53) could nOt he diahetes, hyper-,
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Table 2.1 b (continued)

Reference Study Populltion Period of Number of ClseS Measure of Alcohol Relath'e Risk (95-1_ Comments Adjultment for
(place) Follow- Consumption confidence intenal) Confounding

up Facton

Fuchs Response rate to controlled for tension, myocardial
et al.68 initial question- becausethe infarction in a parent
(confd) naire: 71% original study past or present oral-

objective was contraceptive use,
Participation total mortality 50 menopausal status,
Rate: 53% specifie cancer past or present post-

risk factors were menopausal honnone
89,538 wornen not collected use. energy adjusted
used in analysis intake ofdietary fibre

and satlUllted fat

Willet 89 538 registered 1980- 601 cases Two questionnaires were Vlull Ilcohoi inlake Controlled for age.
et al. 69 female nurses 1984 (including 40 given in the four year period Total (gldC1)~ menopausal status.
Harvard with no history of wornen whose None: 1.00 age at first birth, age
Nurses' breast cancer pathology reports At each interview wornen <1.5: 1.0 (0.8-1.3) at menarche, maternaI
Hcalth had not yet been were asked how onen on 1.5-4.9: 0.9 (0.7-1.2) history of breast
Study Age 34-59 years obtained) 80 303 average ovcr the past year 5.0-14.9: 1.3 (1.0-1.6) cancer and parity
(II large in cohort in aleohol was consumed. It ~15: 1.6 (1.3-2.0)
US states) ln 1976, mailed nnwysis but the was also asked ifalcohol use P(linear trend) < 0.0001 Family history of

questionnaires nwnber 89 538 had greatly increased, breasl cancer. age al
were sent ta ail was used in the decreased or stayed the sorne Total (dritlWday) menopause, smoking,
married femate denominator over the previous ten years None: 1.00 benign breast disease
registered nw'Ses <0.25: 1.0 (0.8-1.3) and nulrien. intake did
age 30-55 years Response rote: Type ofbeverage \VaS 0.25: 0.8 (0.6-1.2) not alter breast cancer
residing in one of 90% specifiai 0.50: 1.3 (1.0-1.6) risk
Illarger US 1.0: 1.4 (1.1-1.8)
states >1.0: 1.5 (1.2-2.0)

Beer (glday)
None: 1.00
<5.0: 1.3 (1.0-1.6)
~5.0: 1.4 (1.1-1.8)
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Table 2.1b (continued)

Reference Study Period of Number of Cases Meuure of Alcohol Relati\'e Risk Commentl Adjultment for
(place) Population Follo,,'- Conlumption (95·/. confidence Inten'al) Confounding

up Facton

Willet el al.69 Wi"e (g/day)
(cont'd) None: 1.00

<5.0: 0.9 (0.7-1.0)
~5.0: 1.1 (0.8-1.4)

Liquor (g/day)
None: 1.00
<5.0: 1.1 (0.9-1.3)
è?:5.0: 1.4 (1.1-1.7)

Holmberg 61.471 women 1987- 222 post- Usual alcohol Alcohol use Postmenopausal Controlled for
et al. 77 1990 menopausal cases consumption dwing the Never: 1.00 stntus was age, county of

Age 40-74 yenrs (invasive brenst most recent six months Ever: 1.9 (1.2-2.7) detined with an residence,
Swcden cancer either at the before the tirst screening age cut-otT of month of
Manunography Eligibility for first screening, at a Age at fint drink (yean) >50 yems mammography,
Cobort nested case subsequent sereen Telephone interview six Ncver: 1.0 fwnily history
(Uppsala and control study: or indcpendent of months after screening or 15-27: 1.8 (1.2-2.7) of breast cancer.
Vastman1and participants the mammogmphy cancer diagnosis to ~8: 1.7 (1.0-2.7) parity, age at
COWlty, must he progrwn) identified examine "dietary periods" firstbirth,
Sweden) members of the through pathology (times ofconstant eating Duntion of alcohol use educational

original reports and cancer patterns) (yean) level and body
screening cobort registries ut Never: 1.00 mass index

screening centers Type of beverage was nol ~IO: 1.5 (0.9-2.5)
Original specified 11-20: 1.8 (1.1-10)
screening 355 postmenopausal ~I: 1.8 (1.2-10)
cohort: ail contraIs, frequency Self-administcred
women age 40- matched on month questionnaire Currency of use
70 yearsold ofdiagnosis, age ( Never: 1.0
from Uppsala <5 yenrs) and Slopped (>2 years):
country and all county of rcsidence 1.6 (1.0-2.6)
women age 40- Current: 1.8 (1.2-2.8)
74 years old 87% of the eligible
from women accepted the

invitation and wcrc
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Table 2.1b (contlnued)

Reference Study Population Period of Number of Cases Measureof Relative Rlsk Comments Adjustment for
(place) Follow- Alcohol (95-1_ confidence Inren'al) Confounding

up Consumptlon Factors

Holmberg Vastmanland screened at lcast Mean alcobol dose for o,'enll period
et al.n coWlty were once (gIday)
(cont'd) invited to n:ceive Never: 1.0

a mammography Response mtes were 50.75: 1.4 (0.9-2.3)
73% for cases and 0.76·2: 2.1(1.3-3.4)
86% for controls ~: 1.8 (1.1-2.9)

Van den 62573 3.3 years 422 cases and 1579 CUITent The reference group is total nonwdrinkers Case-cohort Controlled for
Brandt117 postmenopausal (1986- sub-cohort membcrs conswnption of Vsual a'cohol intake (glday) analysis age, history of
Netherlands women 1989) \Vith complete alcohol bcverages Total alcohol benign breast
Cohort Study alcohol data wcre during the year <5: 1.30 (0.96-1.75) Short follow- disease,
(Netherlands) Age 55-69 years used in the analysis before the st.art of 5-14: 1.29 (0.89-1.85) up maternai breast

the study 15-29: 1.28 (0.81-2.03) cancer, breast
A sub-cohort of Microscopically ~30: 1.72 (0.90-3.28) Post- cancer in sisters,
1812 women was confinned incident Type of bcverage P(linear trend) =0.047 menopausal age at
randomly sampled brcast cancer cases was specified women menarche, age
from the cohort A/collol/rom beer defined as at menopausc,
aRer baseline Incident cancer A validated self- Non..<frinkers: 1.31 (1.00-1.73) those >55 oral
exposure cases identified by administered Beer drinker: 1.27 (0.79-2.04) years old contraceptive
measurements record linkage to questionnaire (subjects were use, parity, age
were taken cancer registries Wld A/colro//rom wi"e assumed to he at tirst birth,

a pathology register Non-drinkers: 1.28 (0.64-2.56) post- bodymass
Subjects <5: 1.30 (0.97-1.75) menopausal) index,
originated from Completeness of 5-14: 1.30 (0.89-1.91) education,
the general cancer follow-up 15w29: 1.31 (0.80-2.16) 10% of cases cUITent cigurette
population and was estimllted to he ~30: 1.64 (0.69-3.89) and 8% of smoking, and
were sampled 95% P(linear trend) =0.039 sutKohort intake of energy
from the had oùssing
mWlicipai Response mte to A/colro//rom Iiquor alcohol
population initial questionnaire: Non-drinkers: 1.25 (O.94w1.65) infonnation
registrics 36.6% <15: 1.51 (1.00-2.29)

~15: 1.96 (0.95-4.05)
P(linear trend) =0.005

-74-



•
Table 2.1b (contlnued)

•
Reference
(pIlee)

Study
Populltion

Period of
Follo\\'-up

Number of CaseJ MeaJure of Alcohol
Consumption

Relative RiJk Comment!
(95-/_ confidence Inten'al)

Adjultment for
Confounding
Faeton

Heninton 280,000 Enrolment Nested case control Recent alcohol Uretime total alcohol
el al. 66 women from 1973-1975 analysis: )799 cases conswnption before intake (g/week)
Breast Cancer difTerent centres (-730 postmenopausal entry into screening Never: 1.00
Detection across the USA Follow up: cases) and 2208 controls program and during Infrequent: 0.8 (0.5-1.3)
Demonstration 5 ycar sclected from women who three age periods, less 14-51 : 0.6 (0.3-1.1)
Project Age 35·74 period had not becn recom- than 30 years ofage, ~52: 0.9 (0.6-1.6)
(United States) mended for or did not 30-49 years or 50

The Breast This study undcrgo a biopsy during years and older
Cancer is based on screening
Detection women who Lifetime intake was
Demonstration hlld their Contrais were stratified ta also assessed using a
Project is li breast cases on center, race, age weighted average of
screening cancer (5 ycars), time ofentry the time spent in each
program detected and length of participation of the three periods,
involving more during the from age 21 to
than 280, 000 fifth year of 266 cases and 301 reference date
females at 29 the contrais were used in the
centers screening analysis because Type of beverage was

services resources were available not specified
Womenwere only for a small subsct of
recruited for a the study participants Home interviews
five year 8veraging five years
program of Responsc mte: after diagnosis
annual brenst 74% cases
exams 90% contrais

Breast cancer detected
through screening
program
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Controlled for age
at entry, age at
first birth and
parity

Menopausal
status, age at
menopause, type
of menopause,
age at menarche,
family history of
breast cancer in a
first-degree
relative, educ
alional attainment.
oral
contraceptives,
honnone
replacement
therapy, nwnber
of breast biopsies,
height, weight and
body mass index
did not alter
breast cancer risk

Perhaps should
have controlled
for age at men
arche based on
descriptive table



•
rable 2.1b (continued)

•
Reference
(place)

Harvey et al.67

Breast Cancer
Detection
Demonstration
Project
(United States)

Study
Population

280,000
volunteer
women from
centres acrass
the United
States invited
for breast cancer
screening
services for five
years

Age 3S-74

Period of
Followeup

Enrolment
1973-197S

Follow up:
Syear
pcriod

This study
looks at
women
whose
brenst
cancer was
detected
between
1977-1980
(in the fifth
year of the
scrccning
service)

Number of Cases

1799 cases (-730
postrnenopausal cases)
and 2208 controls
selected from women who
had not bcen recom
mended for or did not
undergo a biopsy during
screening

Controls werc stratified to
cases on center, race, age
(5 years), time of entry
and length of participation

1524 cases und 1896
controls in the analysis,
limited to white subjects
with complete alcohol
infonnation wld no
previous breast cancer

Response mtes were 74%
cases and 90% controls

Brenst cancer detected
through screcning
program

Measure of alcohol
conlumption

Ever consumption of
beer. wine or liquor,
und if 50 the nwnbcr of
servings per week
during three age
pcriods, less than 30
years of age, 3049
years, or 50 years and
older obtained by home
interviews averaging
five years aftcr
diagnosis
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RR (95-/_ confidence
inlenal)

Usual total alcohol intake
(g/week)
Non drinkers: 1.00
Ever drank: 1.14 (1.0-1.3)
0.1-13: 1.12(0.9-1.3)
14-91: 1.06 (0.9-1.3)
92-182: 1.31 (1.0-1.7)
~183: 1.66 (1.2-2.4)
P(linear trend) =0.04

Women cntering at age >50
Conlumption age <JO
<14 : 1.00
14-91: 1.15
92-182: 1.53
( <O.OS)
~183: 1.95

Conlumption age 30-&9
<14: 1.00
14-91: 0.91
92-182: 0.96
~183: 1.45

Conlumption age ~50
<14 : 1.00
14-91: 0.92
92-182: 0.90
~183: 0.90

Comments

Nestcd case
control
anwysis

Matched
anwyses
were
perfonned
but due to
the
similarity in
the results
only
unmatched
estimates
are
presented

Adjustment for
confounding
fadon

Age at entry.
age at fll'st birth,
parity,
menopausal
status, age at
menopause,
type of
menopause, age
at menarche,
family history
of breast cancer
in a first-degree
relative,
educational
attairunent, oral
contraceptives,
honnone
replucement
therapy, the
nwnberof
breast biopsies,
height, weight
and body mass
index did not
alter breast
cancer risk
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Table 1.1b (continued)

•
Reference
(place)

Barrett-Connor
and
Friedlanderl18

(Califomia,
USA)

Study
Population

619 women

Age 40·79 at
baseline

Residents of
Rancho
Bernardo, CA (ft
white middIe
upper class
community)

Period of
Follow-up

1972-1987

7600 person
years

Number of Cases

44 postmenopausaJ cases
based on self report and
confinned by hospital report
and/or pathology report

Only 15 of the 44 were used
in the analysis bccause their
breast cancer was diagnosed
at least 1year aller the
baseline evaluation and
dietary recall (29 were
excluded-15 died without
knowing date ofonset, 14
were diagnosed within a year
or less of the bascline dietary
evaluation), 575 women
without breast cancer Were
used as the comparison group

Response mte to initial
survey:82%

Participation mte: -66%

Nonfatal breast cancer WlIS

ascertained by three
morbidity questiolUlwres or
interviews

Brenst cancer Iisted anywhcre
on death certificate was
accepted as an cndpoint

Meuure of Alcohol
Consumptlon

A single 24 hour
recall dietary recall at
baseline

Type of beverage was
not specified
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Relative Risk
(95·/. confidence Intenal)

Alcohol (per IHg):
0.59 (O.27-1.30)

Comments

Only a single
recall
questionnaire

Definition of
post
menopausal
women was
not given

Adjustment
for
Confoundlng
Factors

Controlled for
age, age at
menopause.
parity, body
mass index.
and total
calories

Exercise.
exogenous
estrogens and
cigarettes did
not difTer
between cases
and controls
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Table l.lb (conlinued)

Reference Siudy Period of Number of Ca5eS Measureof Relalin Risk Commenll Adjultment for
(place) Populadon Follow-up Alcohol (95-/. confidence Intenal) Confounding

Consumption Facton

Friedenreich 56837women 5.5 years 284 histologically Current alcohol Ulual alcohol inlake (glday) Nested casew Controlled for
et al. 119 participating in ( 1982-1987) confinned intake based on the Total control analysis age, ever smoker,
The Canadian a multicenter, poshnenopausalcases previous month·s 0: 1.00 family history of
National Breast randomized and 691 consumption at >0-<10: 1.02 (0.72-1.43) No definition breast cancer,
Screening Study controlled trial postmenopausal baseline ~lOw<20: 0.77 (0.47-1.26) given for parity, and total
(Canada controls ~0-<30: 1.16 (0.64-2.12) menopausal status calories besides
1982-1987) Age 40-59 Type of alcoholic ~30: 0.86 (0.46w1.59) those from

Matched on age « 1 beverage was P(linear trend) =0.19 Menopausal status alcohol
year), screening specified was detennined
center and lime of Beer only at entry into Age at menarche,
completion of the diet Self-administered 0: 1.00 the study age at flfst full-
questionnaire food frequency <10: 0.90 (0.63wl.27) therefore those tenn pregnlUlcy,

questionnaire ~IO: 0.58 (0.23-1.46) classified as pre- marital status,
Response mte to menopausal could benignbreast
initial diet IVille have been disease.
questionnaire: 69% 0: 1.00 postmenopausal education, total

<10: 0.88 (0.65-1.18) or peri- fat and saturated

~IO: 1.10 (0.62-1.94) menopausal at fouy acids did not
diagnosis of alter breast cancer

Spirits breast cancer risk

0: 1.00
<10: 1.11 (0.81-1.51) The cohort was

~IO: 1.00 (0.64-1.56) volunteers

Gapstur et al. 120 41837women 4years 493 incident breast Current alcohol Usual totalalcohol intake Excluding in situ Controllcd for
Iowa Women's (1986-1989) cancer cuses intake during the (gIday) carcinomas did age, body mllSS
Health Study 37 105 women identified through the year before baseline 0: 1.00 not change results index. age at
(Iowa, USA) were in the "at 140704 Health Registry of <1.5: 1.18 (0.86-1.61) menarche, age al

risk" cohort person years Iowa inc1uding 48 thot Type of a1cohol was 1.5-4.9: 1.20 (0.93-1.56) Only 3.8% of first live birth,
were carcinomas in specified 5.0wI4.9: 1.25 (0.93-1.68) cohort was family history of

Age 55-69 years situ ~15: 1.46 (1.04-2.04) missing breast cancer
P(linear trend) =0.04
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Table 2.lb (continued)

Reference Study Population Period of Number of Cases Measure of Relative Risk Comments Adjultment for
(place) Folloll'-up Alcohol (95·/. confidence inten'al) Confounding

Consumption Facton

Gapstur et al. \20 The cohort was Response mle to Harvard semi- infonnation on Education, age at
(cont'd) selected randomly initial questionnaire: quantitative alcohol menopause,

frorn the 1985 Iowa 43% food frequency variables parity, use of oral
Department of questionnaire contraceptives,
TranspoJ1ation Participation rale: PosUnenopausal and use ofnon-
driver's license list 39% women were contraceptive
(-94% of all age- defined as those estrogens did not
e1igible womcn in wornen who alterrisk
Iowa) werenot

rnenstruating in
the previous
year

Graham 18475 wornen 7 years 367 primary invasive Typical alcohol Usual total alcohol intake Cohort was Controllcd for
et al. 70,71 ( 1980-1987) brenst cancer cases intakeat (gIday) more likely to age, age at
New York State Age 50-93 years idcntified frorn the baselinc Non-drinkers: 1.00 he white, have a menarche, age at
Cohort New York Smte >0-<1.5: 0.89 (0.67-1.19) higher socio- birth of first clùld,
(New York, Original cohort: registry 1.5-<5,0: 0.76 (0.53-1.09) econornic status rnenopausal status
USA) chosen from a 5.0-<15.0: 0.93 (0.63-1.38) und beolder at diagnosis,

mailing Iist Response mle to 15.0-<30.0: 0.69 (0.39-1.21) than the general posUnenopausal
consisting of initial mailed 30.0-<60.0: 1.28 (0,63-2.59) population honnone use, oral
persons who had questionnaire: 21. 1% ~60.0: 4,16(0.71-24.39) contraceptive use,
residcd at the same P(linear trend) = 0.53 Wornen over 50 history of benign
address with the Participation rate: were asswned to breast diseuse,
same phone numbcr 20% he post- history of brcast
in New York state menopausal cancer in mother
for at least 18 years or sisler, smoking

status, education,
Eligibility: white body mass index,
wornen who filled height, fat intake,
out the initial fibre intake and
questionnaire and energy intake
did not have cancer
by 1980
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Table 2.1 b (continued)

Reference Study Population Period of Number of Casel Measureof RelaUve Rbk Comments Adjultment for
(place) Follow- Alcohol (95-/_ confidence intenoal) Confoundlng

up Consumption Faelon

Simon el al. 121 2420 wornen in 28 years ln total, 87 Current alcohol Vlual total alcohol intake Not a very Controlled for
Tecumseh original cohort who (1959- women developed consumption for (drink../day) thorough analysis- age, body mass
Community responded in the 1987) breast cancer (64 the year before Never: 1.00 not rnuch ta it index, subscapular
Health Study first data collection wornen during baseline (If Ex-drinkers: 0.93 (OAO-2.18) and triceps
(Michigan, USA) of 1959-1960, and their post- grcater amounts 0-<1: 1.08 (0.64-1.82) Less than2% skinfolds.

provided rnenopausal of alcohol were 1-<2: 1.23 (0.49-3.10) were excluded education level,
infonnation follow-up) consumed over a ~: 1.12 (0.25-5.01) due to rnissing cigarette use,
regarding alcohol S(X.scific tirne alcohol family history of
consumption were 1954 worncn were pcriod, the Post-menooousai wornen only infonnation brcast cancer, age
mailed a question- used in the frequency and Alcohol consumption at menarche,
naire ta dctennine analysis of which amount were Never: 1.00 Older and less mother'sage at
history ofcancer 1706 women determined for Ever: 0.94 (0.53-1.67) weil to do people first live birth and

contributed that time and were Wlder parity
2299women follow-up time prorated over the Current ethanol consumption represented
responded to after menopause entire year) (ounce/week)
questions about No: 1.00
history ofcancer 95% response Tate Yes: 1.04 (0.96-1.14)

Age~1 Current or palt consumption
of ethanol (ounc:eJweek)

9 500 in target No: 1.00
population Yes: 1.04 (0.95-1.13)

Hiatt el al. 111 68 674 insured 1978- 303 (-225 Recent alcohol Reference group is wornen who Type ofanalysis Controlled for
Califomia Health wornen who 1984 postmenopausal) intake within the are lifelong abstainers probably resultcd age, race, body
Plan-Kaiser voluntarily cases identificd lost year of the Vlualakohollnrake in lower relative mass index and
Permanente completed a through hospital rnultiphasic (drinks/day) risks than using smoking
Medical Core multiphasic health dischorge records exams as well as Past drinkers: 2.17 (1.21-3.87) the full cohort
Program exarn from ]978- from a cohort of age the range of <1: 1.2] (0.86-1.69) Othcr variables
(San Francisco ]984 58347 women ages subjects 1-2: 1.50 (0.98-2.29) Only 4 wornen in not associated
Bay Area, drank the most 3-5: 1.47 (0.78-2.79) 6+ category with breast cancer
Califomia, USA) Age>15 Analysis uscd 6+: 3.30 (1.18-9.28) and alcohol \Vere

10% of 0 random not included in
the model-

-80-



• •
Table 2.1b (continued)

Reference Study Population Period of Number of Cases Measureof Relative Rlsk Commentl Adjultment for
(place) Follow-up Alcohol (95·/. confidence intenal) Confounding

Conlumption Fadon

Hiatt el al. 122 182 357 members of sample ofail non Type of bcverage IVille Well ta do Md menopausal
(cont'd) all races Md sex cases was specifie<! in Infrequent: 0.91 (0.51-1.60) indigent womcn st8tus, family

were in plan questiOImaire Regular: 1.36 (0.86-2.17) may he under- history of breast
originally in 1968 Responsc rate nat represcnted as cancer, lump in

st8ted (but lass ta Liquor weil as people brcast, breast
Exclusions: women follow up may bc Infrequent: 1.10(0.66-1.85) with drinking surgery,
who were not white, high) Regular: 1.46 (0.93-2.29) problems education, age at
black or Hispanie first full-tenn
were excluded from Beer Cases in the two pregnlUlcy Md
the multivariate Infrequent: 1.21 (0.82-1.80) studies are marital status
analysis because of Regular: 1.37 (0.76-2.47) independent of
the small numbcr of cach other-those Perhaps should
cases Posbnenopausal women cases used in the have control1ed

~6: 4.2 (1.5-11.5) first study were for rncnopausal
not used in the status, lump in
second brcast and brenst

surgery

Hiatt and 96, 179 women 1964-1977 694 cases Recent alcohol Vlual total alcohol intake Amongwomen Controllcd for
Bawol l2l without a history of identified through intake within the (drinks/day) with responses to age, race,
Kaiser breasl cancer who 668334 hospital discharge last year of None: 1.00 the alcohol education,
Foundation hadhada persan years records (654 multiphasic ~: 0.98 consumption smoking, body
Health Plan of multiphasic hcalth women used in examinations 3-5: 1.41 questions, 40. 1% mass index.
Northem check-up Wlalysis because 6+: 1.24 were not followed cholesterol level,
Califomia >15 years old they at lcast Type of bcverage P(linear trend) = 0.167 until the end of menopausal
(Califomia,US) Wlswered partially was specified the study but therc status. parity and

Identified women to the alcohol 3+ vs. none: 1.38 was no ditTercncc age at rnenarche
who had brenst questions, P-value = 0.035 belween
CWlcer in the area restricted to white participation and
and traced bock to and black women non-participation
find out which ones over 30 years of for heavy drinkers
had regular hea1th age who had their
check·ups first multiphasic
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Table 2.1 b (conUnued)

Reference Study Population Period of Number of Cases Measureof Relatin Risk Comments Adjustment for
(place) Follol"-up Alcohol (9S-/_ confidence inlenal) Confounding

Conlumption Fleton

Hiatt and examination in 1%5 Could not control
Bawol l2J or loter for family histol)'
(cont'd) of brcast cancer or

3, 595 non cases histOl)' of bcnign
(five controis pcr brcast cancer
case were sclcctcd
randomly from the
cohort without
breast cancer)

Schatzkin 8596 women in Entry 1971- 121 cases identified Current alcohol Vlual total alcohol intake Only at the base- Controlled for
eta/. m original cohort, a 1975 through hospital intake in year (gIday) line interview was age, education,
Nationol Hea1th probability sample of records, death bcfore baseline None: 1.00 information on body mass index,
and Nutrition the US population Follow up ceI1ificates or both Any: 1.6 (1.0-2.5) alcohol collected, total dictary fat,
Examination excluding people who unti11981- (76 Type ofalcohol >0-1.2: 1.4 (0.8-2.5) carly age drinking age at flfst
Survey were institutionalized 1984 postmenopoUS81), bcverage WdS 1.34.9: 1.6 (0.9-3.1 ) information was parturition, age at
Epidemiology 88 cases with specified but not ~5: 2.0(1.1-3.7) obtained at the menarche, pority,
Follow-up Age 25-74 years Median: 10 complete covariate the quantity follow-up positive family
Stndy year follow- information wcre interview, but the histol)',
(United States) up uscd in analysis women with premenopausal

breast cancer who status and
7188 women used gave this smoking
in analysis information were

too few to use in
Responsc rote to analysis
initiol exam: -70%

Could not adjust
Participation rate: for benign breast
61% discasc
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TABLE 2.2: Number of Positive Associations among Studies that Restricted the Analysis of
UsuallCurrent or Recent Alcohol Intake, by Postmenopausal Status

References

•

Analysis of UsuallRecent/
Current AIcohol Intake

Restricted to postmenopausal
women

Standard definition (e.g. World
Health Organization)

Age eut-off

Defined by type of menopause
(e.g. naturaVsurgical)

No definition given

Not restricted to postmenopausal
women

Ail studies

Case-Control
Studies

58061,76,80,81,84-88,91·

96,1 00.104,1 OS

84,85,92,100

87.9I,IG4,IOS

76,88,93,96

58061,80,81,86,94,95

62065,79,82,83.89.90,97 ·99,10\·

103,106-108,115

Cohort
Studies

70,71.77,117·120

I:!O

70.71.77,117

118,119

66-69,78,116,121·125
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Number ofCase
controV Cohon

Studies

19/6

4/1

4/3

4/-

7/2

17/9

36/15

Percent Positive Total
(Case-controV
Cohort studies)

40% (37%/500/0)

80% (75%/1000/0)

43% (25%/67%)

00/0

33% (43%/0%)

58% (47%/78%)

49% (42%/67%)
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TABLE 2.3: Percent Distribution of Studies with Positive Associations for UsuallCurrent or Recent Consumption of
Alcoholic Beverages by Important Methodological Variables

Case-Control
Studies

References

Cohort
Studies

Ali studies Postmenopausal studies only
Number of Percent Number of Percent
Case-controV Positive Case-control! Positive
Cohort (Case-controV Cohort (Case-control!
Studies Cohort studies) Studies Cohort studi~

Ail Studies
Location of Study

United States

Europe

Other

Type ofStudy
Case-Control

Cohort

58,59,76,80,83-85,89,93

60-63,79,81,82,86,87,90,91,

94,95,97-99,101,102,105,115

64,65,88,92,96,100,103,104,106.

108

58-65,76,79.108,115

66-71,78,116,118,1 :!O-125

77,117

119

66-71,77 ,78,116-125
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8/12

18/2

10/1

36/NA

NN15

60%
(50%/67%)

450/0
(39%/1 000/0)

36%
(40%/0%)

42%

67%

6/3

8/2

511

19/NA

NA/6

44%
(50%/33%)

40%
(25%/100%)

33%
(40%/0%)

37%

50%
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Table 2.3 (continued)

References Ail studies Postmenopausal studies only
Number of Percent Numberof Percent

Case-Control Studies Studies Positive Studies Positive

Case-Control Studies
Selection ofcase subjects

Population 58-61,16,19-92.94.99,\ 04,\ 06,\08,\\5 23 39% 14 43%

Hospital 62-65,93,95-98,\ 00-\03,105,107
13 46% S 20°,/c)

Selection ofcontrol subjects
Non-ill subjects from 76,80,82.83,85-92, \15

13 38% 8 38%
the general population

Neighborhood 64.65,84,93
3 67% 2 50%

Hospital 58-63,79,94·\00,102,\ G4,1 05
14 50% 8 38%

Other Cancer Sites 103,\04
2 100% 1 100%
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Table 2.3 (continued)

References Ail studies Postmenopausal studies only
Number of Percent Number of Percent

Case-Control Studies Studies Positive Studies Positive

Studies with type of 62,63.94,95.100.101.108 7 43% 4 50%
hospital controls not
specified

More than one type of 81,1 01.103,106-108 6 17% 1 0%
control used

Studies with controls
62,63,100-102,106

5 40% 1 100%
possibly related to
alcohol

Response Rates
~90%

6O,6I,79,88,93,~,96,99-I03,1œ
12 330/0 6 33%

75-89%
76,S2,85,86,95.105

6 330/0 5 40%

Low «70%)
83,115

2 00/0

At least 10% difTerence
80,81,84,87,89-92,107

9 44% 6 33%
between case and
control subjects

Not stated
58,59,62-65,97,98,104,1 06

7 710/0 2 50%
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Table 2.3 (continued)

References AlI studies Postmenopausal studies only
Number of Percent Number of Percent

Cohort Studies Studies Positive Studies Positive

Cohort Studies
Calculable response rates

66,67,77,118,119,125
~60 5 600/0 3 33%

<60
68-71,116,117,120

5 80% 3 67%

Not calculable
78,121-12-1

5 60%

Follow-up time for cohort
studies

<5 years
68,69,77 ,117,120

4 100% 3 100%

5-10 years
66,67,70,71,116,119,122

5 60% 2 0%

10-20 years
1111,123-125

4 75% 1 0%

~20 years
78,121

2 00/0
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Table 2.3 (continued)

References Ali studies Postmenopausal studies only
Number of Percent Numberof Percent

Cohort Studies Studies Positive Studies Positive

Study design used in cohort
studies

Nested case-control
66,67,77,119

3 67% 2 50%

Case-cohort 117
1 100% 1 100%

Full cohort analysis
68.7I,78,116,llll,120·125

Il 64% 3 33%

Method ofanalysis in
cohon studies

Cox proportional 70,71,78,116,118,120-123,125 9 56% 3 330/0
hazards

Logistic regression
Nested case-control

66,67,77 ,117 ,119
4 75% 3 67%

or case-cohon

Cumulative
68,69,124

2 100%
incidence
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Table 2.3 (continued)

References

Case-Control
Studies Cohort Studies

•
Ali studies Postmenopausal studies only

Number of Percent Number of Percent
Case-controV Positive Case-controV Positive
Cohort (Case-controV Cohort (Case-control/
Studies Cohort studies) Studies Cohort studies)

Ali Studies
Sample size-number of
cases

<200 cases 91,95,97.99,\ 00,\ 02.108 118,121,125
7/3 300/0

(29%/33%)
3/1 25%

(33%/0%)

200-<500 cases 58-61,64,65,8\,82,87,88.90, 71,77,78,117.119,120,122,128
14/7

92,93,96,98,105,115

500-<1000 cases
80.83,86,\ 01,1 06,107 68,69,116,123

6/3

~1000 cases
62.63,76,79,84,85,89.94,103, 66,67,124

9/2
104

-89-

380/0
(29%/57%)

56%
(33%/100%)

82%
(78%/100%)

9/5

2/-

5/-

29%
(11%/60%)

100%

60%
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Cohort Studies
Case-Control
Studies

Table 2.3 (continued' _
References Ali studies Postmenopausal studies only

Number of Percent Number of Percent
Case-controV Positive Case-control! Positive
Cohort (Case-controV Cohort (Case-controV
Studies Cohort studies) Studies Cohort studies}

Histological Confirmation
of Breast Cancer ofCases

100%
60-63,76,79-84,86,88,90,92.

95,97.99,102,106-1<11,115

117,119
24/2 38%

(38%/50%)
11/2 38%

(36%/50%)

>90-99%
85,87,91,96 68,69,78

4/2 33%
(25%/50%)

4/- 25%

Sorne cases identified
by pathology reports
(percent not stated)

58,59,119,103 77,118 3/2 60%
(67%/50%)

1/2 33%
(0%/500/0)

Not stated
64,65,\ 00,\01,\04,\ 05 66,67,70,71,\\6,\20-\25

5/9 710/0
(60%/78%)

3/2 60%
(670/0/500/0)
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Table 2.3 (continued)

References Ali studies Postmenopausal studies only
Numher of Percent Numberof Percent
Case-control! Positive Case-controll Positive

Case-Control Cohort (Case-control! Cohort (Case-control!
Studies Cohort Studies Studies Cohort studies) Studies Cohort studies)

Degree ofControl for
Confounding

66-69,117,119,120
Adjustment for age,

60,61,76,79-81,84,85,88,90,91,
14/5 58% 11/3 43%

family history and ail
93-95,98

(50%/800/0) (36%/670/0)
reproductive factors

Adjustment for age
58,59,62,63,83,86,89,92,99,101, 70,71,77,78,116,118,121-

12/10 450/0 4/3 29%
and sorne of the

103,105,107,11 5 125

(33%/600/0) (25%/33%)
above factors

Adjustment only for age
64,65,82,87,96,97,100,102,104,

9/- 44% 4/- 50%

108

No adjustment for age, 106 1/- 0% -1-
family history or
reproductive factors

Adjustment for smoking
58-61,76,79-81,86-89,91,93,95, 68-71,78,116-119,121-125

18/12 47% 13/4 29%
101.103-105,107

(39%158%) (31%/25%)
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Cohort Studies
Case-Control
Studies

Table 2.3 (continued) _

References Ali studies Postmenopausal studies only
Number of Percent Number of Percent
Case-control! Positive Case-controV Positive
Cohort (Case-controV Cohort (Case-controV
Studies Cohort studies) Studies Cohort studie~

Adjustment for
education

58-61,76,79,80,83-85,87-89,91

95,98-103,107.115

66,67,70,71,77,78,116,117,

119-125
24/13 49%

(38%/69%)
14/5 42%

(36%/60%)

Adjustment for body
mass index

60,61,16,80,81,83-91,93,94,98,

99,101,103,105,101,108,115

66-71,11,78,116-118,120

123,125
23/13 50%

(39%/69%)
13/5 44%

(38%/600/0)

No adjustment for
family history

64,65,82,87,96,91,99,100,102,

105,106,108

78,118,123 11/3 29%
(27%/33%)

4/1 20%

(25%/0%)

Alcohol Measurement

Drinks per week or day
6O,61,76,79,83,ll8,93,95,97,99,

107,108

116,121-124
11/5 43%

(18%/80%)
5/- 20%

Grams per week or day 58,59,62-65,80,81,84-87,89

92,94,96,98,100,101,105,115

66·71,77,78,117-120,125
20/10 53%

(50%/60%)
13/7 40%

(38%/43%)

Frequency
82,102-104,106

5/- 400/0 1/- 100%
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Table 2.3 (continued)

References Ail studies Postmenopausal studies only
Number of Percent Numberof Percent
Case-control! Positive Case-control! Positive

Case-Control Cohort (Case-control! Cohort (Case-control/
Studies Cohort Studies Studies Cohort studies) Studies Cohort studies)

Type of Alcohol specified
68,69,78,11'1,119,122Wine

6Q.6J,76,79,80,83,86-88,90,91,
16/5 43% 3/2 200/0

94,95,98,99,101
(50%/20%) (0%150%)

Beer 60-63,76,79,80,83,86-88,92,94, 68,69,78,117,119,122 16/5 29% 3/2 20%
95,98,99,104,107

(3 10/0/200/0) (33%/0%)

Spirits
60,61,79,86-88,92,94,95,98 78,119

9/2 450/0 2/1 00/0
(56%/0%)

Hard Liquor 62,63,76,80,83,99,107 68,69,117,122
6/3 33% 1/1 100%

( 17%/670/0)

Fortified Wines
6Q.6J,87

3/- 33% 1/- 0%

Sherry ll6,88
2/- 50~o -/-

Amari 9-1 1/- 0% 1/- 0%

Grappa 9-1
1/- 100% 1/- 100%

Liqueurs 86
1/- 0% -/-
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Table 2.3 (continued)

Aperitifs

Sake

Whiskey

Cider

Case-Control
Studies

98

104

104

62,63

References

Cohart Studies

•
Ail studies Postmenopausal studies only

Number of Percent Number of Percent
Case-control/ Positive Case-controV Positive
Cohort (Case-controV Cohort (Case-controV
Studies Cohort studies) Studies Cohort studies)

1/- 0% -/-

1/- 0% 1/- 0%

1/- 00/0 -/- 0%

1/- 0% -/-

Other alcohol measures
Early age consumption

Duration

Average lifetime
consumption

79-81,83-85.89.91,94,95,99

79.80,89.94.95,99

83·85

66,67,77

77

66,67

11/2

6/1

3/1

46%
(360/0/100%)

29%
(17%/100%)

500/0
(67%/0%)

6/1

2/1

1/-

43%
(33%/100%)

67%
(50%/100%)

100%

NIA, not applicable
•A positive association is one in which there \Vas evidence of a monotonie increase or decrease in risk by exposure (usually if the test for Iinear trend was
statistically significant (p-value<O.05» or if the 95% confidence limit for the association (odds ratios or relative risks) did not include unit)'.
Six studies were excluded from this table because rcccnt or current or usual total alcohol consumption was not assessed. 109

-
114

Sorne studies have double article referenccs. 58
-
69

,11,128

References l22 and123 are shown as scparate studics but it is difficult to decipher \Vhether the two studies are truly independent.
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CHAPTER3:00JECTrvES

The present thesis is based on an occupational, population-based, case-control study of

primary, invasive breast cancer among postmenopausal women living in Montreal,

Quebec, Canada. The original objective of this study was to determine whether there was

an association between postmenopausal breast cancer and exposure to organic solvents

and other chemical and physical agents in the workplace. 27

The main objective of this thesis was to determine within this study population whether

past and current consumption of alcohol was associated with postmenopausal breast

cancer.

The specifie objectives were:

1. to determine whether alcohol consumption at different ages and the type of

alcohol beverage consumed have an etTect on the risk of developing

postmenopausal breast cancer; and

2. to determine whether indices of cumulative lifetime consumption of alcohol

are associated with postmenopausal breast cancer.

The following chapter, written as a manuscript to be submitted for publication in a peer

reviewed scientific journal, meets the above objectives of the thesis by describing the

study design and methods, the study population, and the principal results, as weil as

discussing these findings in terms of methodology and the scientific literature. Certain

details that are not suitable for inclusion in the paper are presented in Appendices A-O.
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CHAPTER 4: A POPULATION-BASED, CASE-CONTROL

STUDY OF BREAST CANCER AND ALCOHOL

CONSUMPTION AMONG POSTMENOPAUSAL WOMEN

LIVING IN MONTREAL, QUEBEC, CANADA

Sarah K. Lenz

Mark S. Goldberg

France Labrèche

Marie-Élise Parent

Marie-France Valois
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Abstract

The available epidemiologic evidence suggests that only 25-40% of breast cancer cases

can be attributed to known risk factors. One possible risk factor for breast cancer~ alcohol

consumption~ has been investigated using both case-control and cohort studies.

Conflicting results from these studies, however, caB for continued examination of the

relationship between alcohol consumption and breast cancer. In the present population

based~ case-control study of incident postmenopausal breast cancer we obtained an

extensive history of alcohol consumptio~ including the frequency of use of beer~ wine

and hard liquor/spirits at ages 20, 30, 40, and 50 years. Indices reflecting specifie types,

total and age-specifie alcohol consumption were developed and unconditional logistic

regression, within the context of the Generalized Additive Models, was used to estimate

adjusted odds ratios (OR) and 95% confidence intervals (CI). Case subjects included ail

new histologically confirmed cases of malignant breast cancer among postmenopausal

women, age 51-75 years, diagnosed in 1996 and 1997 in Montreal. Control subjects were

selected randomly from other histologically contirmed sites of cancer. The response rate

was 82% for cases and 75% for controls. Current drinkers of any kind of alcohol were at

an increased risk ofbreast cancer (OR=1.47; 95%CI: 1.01-2.15). In particular, the risk of

breast cancer was increased by 1.6 fold among weekly and current exclusive drinkers of

wine. Other factors suggestive of an increased risk of breast cancer include early-age at

tirst consumption of alcohol (::;30 years old) and increased number of years (> 15 years) of

consuming wine among women who only drank wine. We did not find, however~

monotonically increasing risks with levels of consumption. Although, the associations

found were relatively wea~ our findings provide further support for a positive association

between the risk ofbreast cancer and a1cohol consumption, particularly wine.
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Introduction

Female breast cancer is a major public health concem in the industrialized world. It is the

second most common cause of death from cancer~ accounting in 1999~ for an estimated

18% of ail cancer deaths among Canadian wornen. 1 Although mortality rates are

declining~ the incidence of breast cancer continues to rise.6
•
7 Only 25% to 40% of the

incidence of breast cancer is attributable to accepted risk factors. 11 Many of the risk

factors that are now accepted as modifiable risk factors are particularly important as they

may lead to non-invasive preventive measures. One of these modifiable risk factors~

1 h 1 . h b . . d . b f 1 d' 58-657679-a co 0 consumptlo~ as een IDvestlgate ln a num er 0 case-contro slu les ..

115 and cohort studies.66-71.77.78,116-125 Although a slight increased nsk in breast cancer has

been suggested in one meta-analysis~ 19 a detailed analysis of the characteristics of these

studies suggests that sorne findings may not be as robust as suggested by this meta

analysis. One possible reason for the inconsistencies may be from combining

premenopausal and postmenopausal women together; if alcohol only affects one of these

groups then relative risks for both populations will be attenuated. In addition, if the

different groups have different risk factors, then statistical adjustments may only partially

account for confounding bias~ and this may also lead to inconsistent estimates of risk.

Moreover~ there have been few investigations of early-age consumption, duration of

consumption, and cumulative alcohol intake restricted to a population of postrnenopausal

wornen. 77
,80,81,84,85.91.94 To investigate these different aspects of alcohol consumptio~ we

obtained detailed alcohol consumption information from a case-control study of

postmenopausal breast cancer.

Subjects and Metbods

This study was designed as a population-based case-control study. Eligible case subjects

were wornen, age 50 ta 75 years at time of diagnosis, who were residents of the greater

Montreal area and who were diagnosed between 1996 and 1997 with an incident,

prirnary, malignant breast cancer (ICD-9 174) that was confirmed histologically.

Subjects were identified trom records of pathology departments and cancer registries
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from ail of the 18 major hospitals in the area that treated breast cancer, thus ensuring

almost complete coverage ofail cases.

About an equal number of control subjects, having 32 other selected sites of incident,

histologically-confirmed, cancer were selected randomly from the sarne set of hospitals

from which the cases were recruited. The control series were approximately frequency

matched to the cases by age and interviewed during the sarne window of time following

diagnosis of disease. As the primary objective of the original study was to investigate

occupational causes of breast cancer, certain sites of cancer (liver and intrahepatic bile

duct (ICD-9 155), pancreas (ICO-9 157), lung, bronchus and trachea (ICO-9 162), brain

and nervous system (ICO-9 191-192) and leukemias (ICO-9 204-208» were exc1uded

because they May be associated with particular chemical or physical exposures. Non

melanoma skin cancer (ICO-9 173) was also exc1uded because it is mostly diagnosed

outside a hospital setting. We therefore included subjects who had a histologically

confirmed diagnosis of cancers of the stomach (ICO-9 151), small intestine (ICO-9 152),

colon (ICO-9 153) and rectum (ICO-9 154), gal1 bladder and extra-hepatic bile ducts

(ICO-9 156), peritoneum (ICO-9 158), nasal cavity (ICO-9 160), bone (ICD-9 170),

connective tissue (ICO-9 171), skin rnelanoma (ICO-9 172), reproductive and genital

system (ICD-9 179-184), bladder (ICO-9 188), kidney (ICO-9 189), eye (ICD-9 190),

thyroid (lCD-9 193), lymph nodes (ICO-9 196), and Iymphatic and hernatopoietic tissue

(ICO-9 200-203). For the purposes of the present analysis, we exc1uded wornen with

cancers of the oral cavity (ICO-9 141-149), esophagus (ICO-9 150), and larynx (ICO-9

161) because these sites of cancer are believed to be associated with the consumption of

alcohol. 129

Definition ofMenopallsa/ StatllS

As the focus of this study was on postmenopausal breast cancer, we recruited women 50

years of age and over. At the time of analysis, we only included wornen who met the

World Health Organization definition of rnenopause: 130 wornen over the age of 50 who

ceased menstruation naturally in the twelve months prior to interview or who ceased

menstruating because of a Medical intervention (bilateral oophorectomy). Wornen were
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also considered postmenopausal if, four years or more prior to date of diagnosis, they

were still menstruating at the date of diagnosis but started hormonal replacement therapy

(HRT) to a1leviate symptoms of menopause (hot flashes, irregular periods etc.) or if they

had a simple hysterectomy without bilateral oophorectomy and reported using HRT to

alleviate symptoms ofmenopause.131.132

Questionnaire and Interview

Institutional review boards from ail participating hospitals and/or universities approved

the procedures for the fieldwork. For subjects willing to participate, interviews were

conducted by telephone or in-persan one to three months after diagnosis. For subjects

who died or were unable to participate, surrogate subjects (mostly next-of-kin) were

interviewed. Interviewers were unaware of the cancer site of the subject, a1though in

many instances they may have learned about their cancer status as the interview

progressed.

The interviewers administered two structured questionnaires (Appendix B). One

questionnaire was used to determine details regarding each occupation that the subject

had had in her working lifetime and the other questionnaire was used to elicit information

on non-occupational risk factors. The latter included questions on sociodemographic

characteristics (age, height, weight, ethnic group, usual language spoken, marital status,

education), menstrual and reproductive history, lactation history, medical history, family

history of breast cancer, use of oral contraceptives, estrogens and progesterones, smoking

history, and a detailed history of alcohol consumption.

Assessment ofAIeoh01 Consumption

Subjects were asked to provide information regarding their average consumption of

typical servings ofbeer, wine or eider, and hard Iiquor or spirits at specific time points in

their life. Subjects who never drank any of these three types of alcohol at least once a

month were considered "non-drinkers". Subjects who reported ever drinking al least one

of the three types of alcohol for at least once a month but did not ever drink any of them

on a weekly basis were considered "infrequent" drinkers. Non-drinkers and infrequent
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drinkers were not asked any subsequent alcohol-related questions. Subjects who had ever

drank any of the three beverages on a weekly basis were then asked when they began to

drink each of the beverages, whether they continued to drink them until the time of

interview, and, when appropriate, the age they stopped drinking. They were also asked to

indicate the average number of alcohol drinks (defined as 4 oz glasses of wine or eider,

12 oz cans or bottles of beer, 1.5 oz shots of hard liquor or spirits) consumed at the ages

of 20, 30, 40 and 50 years (Appendix 8). Wornen who ever drank any of the beverages

on a weekly or daily basis are referred to here as "weekly" drinkers. Wornen who drank

any of them on a weekly or daily basis at the time of interview are referred to here as

"current" drinkers. Women who are current drinkers are included in the number of

wornen who are weekly drinkers, whereas weekly drinkers did not necessarily drink

weekly or daily at the time of interview.

Different indices of alcohol consumption for specifie types and aIl types of alcoholic

beverages combined were developed to represent lifetime drinking patterns, including

indices reflecting alcohol intake at different ages (20, 30, 40 and 50), age when they first

started drinking regularly, total duration of drinking, and an indicator of cumulative

consumption. Duration oftotal alcohol cOllsumption was calculated as the period of time

between the age at which the subject began drinking to the age when she ceased drinking

or the age al time of interview, whichever came first. Cumulative drinking was defined

over the age interval 20-59 years, and consumption al ages 20, 30, 40 and 50 for this

index was used as a estirnate for each corresponding age decade. Therefore for each type

of alcoholic beverage, cumulative drinking was calculated as the product of the total

number of drinks in each decade and the nurnber of years spent drinking in each decade,

summed over the four decades. A total cumulative index was calculated by sumrning the

indices for the three types ofalcoholic beverages.

Potential Confollnding Factors

The following accepted and suspected risk factors were considered as potential

confounding factors: age, family history of breast cancer, benign breast disease, age al

oophorectomy, breastfeeding, parity, age al rnenarche, age at menopause, age al first full-
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tenn pregnancy, use of oral contraceptives, honnone replacement therapy use, attained

level ofeducation, body mass index, marital status, ethnicity, and smoking. Occupational

exposures were not considered in this analysis, as there are no accepted risk factors. 133

Family history of breast cancer was defined as having a tirst degree relative (mother or

sister) who had breast cancer. Age at oophoreetomy refers to the age at which both

ovaries were removed. If both ovaries were removed but at separate times, the age at

oophoreetomy refers to the age at removal of the second ovary. Body mass index was

evaluated as weight+height2 (in kglm2
) two years prior to interview. We developed an

ordinal variable for possible combinations of active cigarette smoking and environmental

tobacco smoke exposure (ETS). A few questions detailed second hand smoke exposure

(ETS) in the subjects' workplaces (occupational ETS) as weil as in subject' s homes

before the age of 18 (domestic ETS). Age at tirst full-term pregnancy refers to the

subject's age at tirst birth, where tirst birth is detined as the tirst time gestation is greater

than or equal to 35 weeks, and parity was detined as the number of live or stillbirths

delivered, regardless of the duration of gestation. Ethnicity was based on the highly

correlated variables language spoken at home and the birthplace of the subject's parents.

Only English, French, Italian and Jewish ethnicities constituted large enough groups to be

classified as separate categories.

A sub-analysis was performed to investigate the association between breast cancer and

alcohol consumption according to estrogen and progesterone receptor status of the case

subjects. Receptor status of the cases was obtained from the pathology reports provided

by the different hospitals. We used the crude ditTerentiation of positive and negative

estrogen and progesterone receptors to define the receptor status of the cases. We were

unable to distinguish further because the information on the different definitions and

distinct laboratory techniques of the various hospitals was unavailable to us.

Statistical Analysis

Unconditionallogistic regression134 was used to estimate odds ratios (OR) and associated

95% confidence intervals (95% CI). We made use of the Generalized Additive Models
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(GAM), 13S,136 as implemented in Sp1US,137 in order to assess patterns of exposure-response

and to provide more precise control of confounding for continuous covariates. The GAM

aHow the fit of continuous independent variables using non-parametric smoothing

techniques, such as regression splines or locally-weighted running line smoothers

(LOESS). The latter uses weighted linear regression to estimate an expected value for

each data point using data points in a specified neighbourhood (span) around each index

point. LOESS also allows fitting models that contain both parametric and non-parametric

functions. We used LOESS because of its tlexibility in specifying the amount of

smoothing and its ability to model data at the end points.

We first fitted a logistic model for age, selecting the span that minimized the Akaike

Information Criterion (AIC). The AIe is a penalized version of the deviance, defined as

the sum of the residual deviance and the product oftwice the dispersion parameter (unity

for logistic models) and the residual degrees of freedom used in the model. The AIe is

appropriate for comparing non-nested models, although no specifie statistical test is

available. The model with the lowest value of the AIC is the one that explains the most

residuaI variation, after accounting for the number of degrees of freedom used. 136

Adjusting for age (selected span of 70%), models for each continuous variable were

evaluated using LOESS functions having spans of 30% to 70% of the data and, for each

separate covariate, we then selected the span that minimized the AIC.

We did not wish to lose any data because of missing values for continuous covariates and

did not believe that complicated imputation techniques would be suitable. Instead, we

made use of the LOESS plots to define new categorical variables by finding suitable

cutpoints such that the odds of developing breast cancer was approximately constant

within each category. The new variable consisted of these cutpoints plus a category for

the missing data.

In developing the multivariate models, we included ail variables that were known or

suspected risk factors for breast cancer. Amongst related variables, we selected the one

that explained the most variation in the data. For example, duration of hormone
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replacement therapy was used instead of ever use of hormone replacement therapy and

age at first full-term pregnancy was used instead of parity. Although history of benign

breast disease is associated with an elevated risk for breast cancer, we had concems that it

May be an intermediate variable, and therefore chose to omit it from the analysis. In

addition, we included a variable for proxy respondents. There were only two subjects,

both cases, with missing information on the amount of education completed. For these

two subjects we imputed their missing values using the Mean level of education (ten

years) for the total study population. In addition, we estimated tirst-order interactions

between alcohol consumption and ail relevant covariates that were included in the final

models, as weil as benign breast disease and age at Menopause.
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Results

Of the 1,662 case and control subjects eligible for this study, we conducted 609 and 668

interviews among case and control subjects, respectively. The response rates for cases

was 82.3% and for contrais it was 74.4%. The main reasons for non-response were from

refusais of subjects ta be interviewed (16.5% of ail subjects) and physicians not granting

permission to contact their patients (4.8%). Based on responses to the interview and the

WHO criteria, we deemed that 107 (8.4%) women were ineligible because they were not

postmenopausal. Among control subjects, an additional 34 women were excluded

because they had cancers associated with alcohol consumption (Appendix C). Thus, the

present analysis is based on 555 cases and 575 controls, including interviews with proxy

respondents for 30 case and 69 control subjeets. The Mean age of the cases was 63.7

years and the Mean age of the controls was 65.0 years. The sites of cancer Most

prominent in the control series were the colon (24%), endometrium (19%), rectum (8%),

ovaries (8%), bladder (7%), kidney (6%) and stomach (5%). The complete distribution of

the sites ofcancer among the control group is found in Appendix C.

Table 4.1 shows the distribution of case and control subjects according to accepted and

suspected risk factors for female breast cancer. We found associations for family history

of breast cancer, history of benign breast disease, attained level of education greater than

high school, early age at menarche, hormone replacement therapy, and environmental

tobacco smoke (in the workplace and at home as a child). Later age at oophorectomy and

longer total duration ofbreastfeeding were associated with a decrease in the risk ofbreast

cancer. There was no evidence of associations with marital status, ethnicity, age at

Menopause, oral contraceptive use, age at tirst full-term pregnancy, body mass index, or

parity. Ali of these variables, except age at Menopause, were included in the multivariate

model because they are suspected risk factors for breast cancer and they were included

regardless of the lack ofassociation found in our age-adjusted model. Age at menopause

was not included in the multivariate model because it was unrelated to breast cancer in

the age-adjusted model and, among postmenopausal women, it has been noted that

increased risk of breast cancer associated with late-age Menopause is generally not seen
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for 10-20 years after menopause. 138 The number of years of education was consistent

with a linear response and was entered in the multivariate model as a linear variable.

Table 4.2 shows odds ratios for selected indices of total consurnption of alcohol, adjusted

for age and for the factors listed in the footnote of Table 4.2, representing the risk factors

in Table 4.1 (referred to as the fully-adjusted model). Over 57% of the controls and 48%

of cases were c1assified as never drinkers. Twenty-three percent of the cases and 17% of

the controls were drinking at the time of their interview and therefore classified as current

drinkers. There were sorne differences in the pattern of risks between the age-adjusted

and fully-adjusted estimates, with sorne odds ratios increasing and others decreasing in

value. As compared with never drinkers, we found that women who infrequently drank

alcohol and those who drank weekly were at increased risk for breast cancer (OR-1.26~

ail ORs quoted in the text are from the fully adjusted models). Current drinkers were also

at a slightly higher excess risk (OR=1.47; 95%CI: 1.01-2.15). At age 20, we found that

the odds ratios decreased with increasing frequency of consumption, with the highest

odds ratio found for the lowest category of consumption (1 drink/week; OR=2.02;

95%CI: 0.95-4.30). Similar patterns were found for intake of alcohol at ages 30, 40 and

50. We note that fewer women drank in their twenties and thirties than in their forties and

fifties.

Table 4.2 and Figure 4.1 show that there was no discernible pattern in the odds ratios for

breast cancer according to age when first started to drink any alcoholic beverage on a

weekly basis. We found a suggestion of an increase in relative risk by duration ofweekly

consumption, although this increase was not monotonie; substantially elevated odds ratios

were found for women who drank for 11-20 years (OR=2.28; 95% CI: 1.23-4.23) and for

more than 50 years (OR=2.62; 95%CI 0.93-7.42; see also Figure 4.2). There was no

apparent trend in cumulative consurnption, with the odds ratios f1uctuating across

categories (see also Figure 4.3).

Under the assumption that infrequent drinkers rnay have been misclassified and should

have been considered as part of the lowest category ($;50 drink-years) of cumulative
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exposure, a separate analysis was performed and we found similar results (data not

shown). Another separate analysis was performed excluding those controls with cancer

of the colon or rectum and again, similar results to those presented above were found

(data not shown). Lastly, as interviews with proxy respondents were carried out for 5%

of the cases and 12% of the controls, we restricted the analyses to self-respondents and

found that the results were similar to the analysis that included proxy respondents (data

not shown).

Table 4.3 shows separate analyses among subjects who on a weekly basis drank beer,

wine, and hard liquor/spirits. Drinking at age 50 could be broken down by frequency

because the numbers for each category were large enough to produce stable estimates.

We were unable ta do this for the other ages. In the analysis of each type of beverage,

women who drank one type may also have regularly drunk other beverages, and we

included a term in the model to account for this. We did not find any evidence for excess

risks among women who drank beer. There was a suggestion of an association with hard

liquor, with positive associations found among women who drank one drink at age 50

(OR=4.53; 95% CI: 1.51-13.57). The few number of women who drank hard liquor

exclusively (n=27) was too small to allow an in-depth analysis of only hard tiquor

drinkers.

On the other hand, we found elevated relative risks among women who were ever

drinkers ofwine (OR=1.34; 95% CI: 0.98-1.82; Table 4.3). Wine intake at age 20 and 30

was not associated with an elevated risk but any wine drinking at age 40 was associated

with an increased odds ratio (OR=1.38; 95% CI: 0.95-2.01). For wine intake at age 50,

we found elevated risks for women who consumed one drink per week (OR=2.42; 95%

CI: 1.22-4.78) and who consumed more than four drinks per week (OR=1.97; 95% CI:

0.98-3.92). Late-age (>35 years) when tirst started to consume wine on a weekly basis

was also associated with an elevated relative risk (OR=1.55; 95% CI: 0.94-2.56) as was

duration of weekly drinking over more than 26 years (OR=1.65; 95% CI: 1.04-2.63).

Cumulative drinking of wine was not associated with the risk of breast cancer. We

attempted to investigate the independent effects of age at first exposure and duration of
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weekly drinking, by including separate terms for these variables in the statistical model,

but these variables were too highly correlated to produce stable estimates (pearson

correlation coefficient=O.90).

Table 4.4 shows the results of a sub-analysis that included women who only drank wine

(n=185) as compared with never drinkers (n=597). Weekly and current exclusive

drinkers of wine were at an increased risk of breast cancer of about 1.6-fold. Early-age

drinking (~30 years old) was suggestive of an increased risk (OR=I.59; 95% CI: 1.00

2.52; Figure 4.4). More than fifteen years ofweekly drinking ofwine was also associated

with an increased risk of breast cancer (OR=1.69; 95% CI: 1.01-2.84; Figure 4.5). We

did not find an association with cumulative wine consumption based on Table 4.4 and

Figure 4.6.

We also investigated the risks of breast cancer, for ever drinkers and for cumulative

alcohol drinking, by c1assifying cases according to their estrogen (ER) and progesterone

(PR) receptor status (Table 4.5). The majority ofcases (n=309) were ER and PR positive,

64 cases had unknown receptor status, and the subgroup ER-IPR+ was too small (n=16) to

be included in the analysis. We found that the relative risk of breast cancer was not

modified by a woman's hormone receptor status. The effect of ever and cumulative

exclusive wine drinking could not be analysed this way because the numbers were too

smail once stratified by hormone receptor status.

We assessed statistical interactions between selected risk factors for breast cancer (body

mass index, duration of hormone replacement therapy, benign breast disease, tobacco

smoking, education, age at menopause) and ever drinkers of total alcohol, ever drinkers of

wine, cumulative consumption of total alcohol, and cumulative consumption ofwine. To

determine whether the model eontaining the interaction term fitted the data better than the

adjusted model, we used the likelihood-ratio test and perused the stratum-specifie odds

ratios and confidence intervals. We found no meaningful statistical interactions.

Statistical interactions between the risk factors mentioned above and indices of wine
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consumption among exclusive wine drinkers couId not be assessed because there were not

enough subjects who drank only wine.
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Discussion

In this population·based, case-control study we found positive associations between

selected indices of alcohol consumption and the risk of postmenopausal breast cancer.

Specifically, we found that any consumption of alcohol among infrequent, weekly, and

current drinkers marginally conferred excess risks and, among weekly drinkers, there was

little evidence of monotonically increasing relative risks by frequency at different ages,

duration, or cumulative consumption. In addition, we did not find evidence of an

association by age when first started to drink alcohol on a weekly basis. Furthermore, the

consumption of wine and hard liquor was the main contributor to the associations visible

for total alcohol consumption as no associations were found with consumption of beer.

When the analysis of wine drinking excluded women who drank other types of alcoholic

beverages, we found c1ear associations for wine consumed before the age of 30 and for

long-term consumption (>15 years); again we did not find monotonic increases by

frequency at different ages.

Our study is consistent with other findings on alcohol consumption and postmenopausal

breast cancer.60.61.77,80,84-86,J()().104.117,120 The positive association between CUITent drinking

and breast cancer risk found in our study is consistent with the meta-analysis by

Longnecker, who found that daily consumption of one alcohoJic beverage was associated

with an increased risk of breast cancer when compared to never drinkers. 19 Among six

case-control studies80,8l.84,85.9l.94 in which age when tirst started to drink alcohol was

examined in postmenopausal women, no association was found in four studies.94 80,84,85

Our study supports these reports.

The effects of beer, wine and hard Jiquor separateJy have been investigated, and no

individual beverage has been c1early implicated in the etiology of breast cancer. 19 Our

study suggests that drinking wine and hard Iiquor May be associated with the risk of

developing breast cancer. Recent wine consumption has been assessed in mixed

populations of premenopausal and postmenopausal women60

63,68.69.76,78.79,83.86,88.9O,92.95.98,99.l07.122 in which half of the studies found an association.60.

63,79,86.90.95.98,99 Recent wine consumption has been assessed only in five postmenopausal
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popuiations80,87,94,1l7,Il9 of which only one study round an association. 1l7 Given the few

studies in which this association was reported, it is premature to assess the veracity of our

observations.

Previous researchers have explored interactions between many potential risk factors for

breast cancer and alcohol consumption. It has been suggested that hormone replacement

therapy use,69,120 tobacco smoking,92,1l9 education,9S,120 benign breast disease,69,117 body

mass index,69,74 and family historyl20 modify the association between alcohol

consumption and breast cancer risk. In this study, we found no evidence of effect

modification with current or cumulative consumption ofwine and total alcohol.

AJthough we made an attempt to isolate exclusive wine drinkers in our analyses, it is

difficult to determine with certainty whether the effects suggested by our data are due to

wine exc1usively or to total alcohol consumption. If a specifie beverage is positively

associated with the risk of breast cancer, and if this beverage is consumed by the heavy

drinkers in the study population then the association may simply be with alcohol and not

with the specifie beverage.83 In our study population, wine is the most frequently

imbibed alcoholic beverage among the heavy drinkers.

Hard liquor may also be a potential risk factor but we were unable to determine the

association from these data because of the small number of women who drank hard liquor

or spirits exclusively. The analysis of hard liquor among women who consumed hard

liquor as weil as other alcoholic beverages, indicated a positive association between hard

liquor consumption and breast cancer risk (but risks did not increase monotonically with

frequency). It is also possible that the results found for hard liquor may be influenced by

wine intake because most women who drank hard liquor also drank wine.

There was no difference in the relative risk of breast cancer according to consumption at

different ages. We did not find a monotonie increase in relative risk by indices of

consumption; rather, elevated risks were seen only in the lowest category of consumption.

In no studies has this type of dose-response function been observed. Other than chance,
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the MOSt plausible explanation for this finding is misclassification. Assuming that the

true dose-response function is monotonie, certain misclassification scenarios, including

nondifferential misclassification between adjacent categories or differential

misclassification, can cause such an effect. 163 It is possible that the women in our study

were aware that excessive alcohol consumption May be hazardous to their health, and

they gravitated towards reporting one drink per week when in fact they drank. more.

Methodologicallssues

A strength of this study is that it likely contained an unbiased sample of the target

population, because cases and controls were selected from ail of the hospitals in the

Montreal area that treat breast cancer. Our study population was restricted ta

postmenopausal women, this may have increased the statistical power because

premenopausal and postmenopausal breast cancer May be affected by intake differently.

As ail subjects were confirmed histologically, we were able to eliminate misclassitication

of disease status. We also attempted to minimized confounding bias by eliciting detailed

information on the majority of known and suspected risk factors. In order for this

association to be due to another risk factor, it would have to be a risk factor strongly

associated with both alcohol consumption and breast cancer, we are unaware of any other

risk factor having these characteristics. Our analytic strategy, that made use of the

Generalized Additive Models, also minimized residual confounding effects of the

measured variables. Use of these models also provided us with the opportunity to

visualize the association for these risk factors as weil as the various indices of alcohol

consumption.

The questionnaire provided detailed information on past drinking history, including age at

tirst exposure to alcohol consumption and duration of alcohol use. Despite our efforts to

avoid it, there may have been misclassification oflevels of drinking, as subjects May have

had difficulty recalling the amount of alcohol they typically consumed in a week. Recall

bias is always a concem when information, such as alcohol consumption, is collected

retrospectively.139 For example, it has been found that recall or reporting of alcohol

drinking is often underestimated, especially for heavy or binge drinking. 140 Moderate
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current drinking however, is associated with much less error. 141 In fact, among the

dietary factors often analysed in case-control studies, alcohol is one of the most correctly

reported. 141 Furthermore, differential recall should be minimized because both the cases

and controls have cancer and ail participants should have equal concern about their

disease. Nondifferential recaU bias, therefore is likely to be minimal.

Exposure assessment of the intake of alcohol is also difficult, especially since the

information relies on self reports. For this particular study, there are two areas of alcohol

assessment that were difficult to measure. Current drinking was only assessed as Yes or

No, and we had no index that measured recent drinking. The only measurement close to

recent drinking was average alcohol consumption at age 50, which could be an indicator

for recent drinking among the women diagnosed with breast cancer before age 55.

However, for women diagnosed at a later age, for example age 70, there is a 20 year

diff'erence between the time of diagnosis and drinking at age 50. The drinking habits of

these women are most likely to change in that time period. We feh that this was not a

good indicator for recent alcohol intake and therefore were unable to make inferences

about recent drinking. Cumulative alcohol consumption was also difficult to measure, but

a reasonable estimate could be made using a weighted average of the different exposure

periods. Drinking at age 20 is a surrogate for the decade between age 20 and 30 under the

assumption that alcohol consumption changes minimally between age 20 and 30. The

same was done for the other exposure periods.

We used drinks per week as our measurement of alcohol intake. We did not convert to

the measurement of grams per day because, in Canada, standard servings of any alcoholic

beverage represent the same alcohol content (14 grams).142,143 Although there are

variations in the actual serving consumed by an individual, these variations in drinking

volumes were not measured in our study. In addition, the questionnaire asked for alcohol

intake in the form of drinks per week. In our view, converting this data ta grams per

week increases the chance of greater rnisclassification, leading to attenuated risks and

reduced statistical power.
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The type of comparison group that we used, namely cancer controls, may have an

important methodological impact. Current disease Many have an impact on both current

drinking habits and on the recall of recent and past drinking.. Cancer controls were used

to minimize the potential for differential recall bias and to increase response rates over

that which would be obtained using a general population sample. The use of cancer

controls is justified if "subjects who are admitted to the hospital for the case disease

would have been admitted to the same hospital for the control disease", and if admission

does not depend on exposure. l44 AIso, the cancer sites of the control group should not be

associated with exposure, otherwise estimates of risk will be attenuated. The large

number of sites of cancer used in this study, based on previous and current research, are

not associated with alcohol consumption. 129 Colo-rectal cancer and alcohol consumption

has been investigated in many studies. Although, the findings from these studies are

inconsistent, the data appear to suggest that there is no association. 129 To ensure that

retaining controls with cancer of the colon and rectum did not attenuate the risks, a

separate analysis excluding controls with cancer of the colon and rectum was performed

and the results were similar to those reported above.

Our response rates of 82% for cases and 74% for controls were reasonable, although

lower than expected, especially since our control group was chosen to ensure relatively

high response rates. The percentage of refusais from subjects (17%) was high, which

could bias the results, if the non-participants did not participate because they were more

likely heavy drinkers or non-drinkers. This is highJy unlikely as the main focus of the

study was on occupational exposures; alcohol consumption was one question among

Many.

Our study population was restricted solely to postmenopausal women, however the

recruitment of subjects was limited to women 50 years old and over. We are aware that,

potentially, sorne subjects may have been excluded from the study as sorne eligible

women May have reached Menopause before age 50. However, we feel that we captured

the majority of the postmenopausal population. 145
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Nine percent of respondents were proxy respondents. We decided that proxy information,

which is known to be less accurate than self responses,l46 would provide better

information and produce less bias than omitting those subjects that died before the time of

interview or were too sick to participate in an interview. As there were more proxies in

the control series (12%) than in the case series (5%), we adjusted for proxy respondents in

our multivariate analyses. In addition, an analysis of the alcohol indices restricted to self

respondents, gave similar results to the analysis that included proxy respondents.

Many mechanisms have been hypothesized to explain the association between alcohol

consumption and breast cancer, including alcohol's ability to decrease pineal melatonin

productionl47-149 as weil as alcohol's effect on pituitary prolactin secretionl47,I5o,Isi and on

the metabolism and clearance of estrogen by the liver. 147,152,153 Other mechanisms are

alcohol' s ability to facilitate carcinogen transport to breast tissue, 147 to disrupt membrane

functions, 154 to increase the production of cytotoxic protein products,155,156 and to lead to

immunocompetence due to liver disease or nutritiona] deficiencies. 147,ISS.1S7 The most

plausible mechanisms are the following: i) alcohol' s ability to induce the cytochromes

P4S0 which metabolize xenobiotics,27 including carcinogens, ii) alcohol's ability ta

increase hormone levels,158-160 iii) the metabolism of carcinogens in aIcoholic beverages

other than ethanol,150,161 or iv) possibly a metabolite of alcohol directly, acetaldehyde. lso

Based on our review of the literature, further studies are needed ta prove a causal

association.

There may be a different metabolic mechanism for wine than other alcoholic beverages.

Little biological data on the potential mechanisms of separate beverages exists.150.161 It is

know that wine has anti-oxidant properties. It is possible, however, that at the low dose

of one drink per week these properties may be too small to induce their protective effect.

Further biological investigations need to be done to determine the exact nature of wine's

involvement.

In conclusion, the data from our study suggests a weak, positive association between

alcohol consumption and breast cancer. The associations found may be due to chance,
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misclassification of alcohol consumption, or confounding. Misclassification of alcohol

consumption is a very likely explanation, as it is known that people have ditliculty

responding accurately to questions about alcoho1141.162 and in sorne studies1l6.123 only half

of the eligible subjects even responded to such questions. This may explain the lack of a

dose-response relationship. It seems unlikely in the present study that the excess risks

found are due ta known risk factors, as we accounted for aIl of the major variables known

to be associated with the risk of breast cancer. It is always possible that sorne unknown

risk factor could account for these findings. At present, the results of other studies are

inconsistent, primarily because they vary considerably in design, conduet, analysis, and

results. If these tindings are eventually reeognized as causal, their implications will have

to be weighed in the light of other findings, such as the suggestion that moderate aleohol

eonsumption couId be proteetive against cardiovaseular disease. In such an event, a

woman should carefully assess her overall risk for both cardiovascular disease and

cancer. If her individual risk of breast eancer outweighs her cardiovascular risk she

should think seriously about abstaining from alcohol drinking.
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• TABLE 4.1: Distributions of Accepted and Suspected Risk Factors for
Postmenopausal Breast Cancer and Associated Odds Ratios (OR) and
95% Confidence Intervals (CI)

Numberof Numberof Age-adjusted 95% CI
Cases Controls OR*

Mother or sister with breast
cancer

Not 277 352 1.0
Yes 122 67 2.36 1.68-3.31
Missing 156 156 1.29 0.98-1.69

History of benign breast
disease

Not 301 462 1.0
Yes 252 113 3.31 2.54-4.32
Missing 2 0

Age at oophoreetomy (years)
Never had an ovary 397 275 1.0
removedt
Only one ovary removed 44 42 0.69 0.44-1.08
<40 18 22 0.57 0.30-1.08
40-49 52 41 0.90 0.58-1.40
50-59 30 71 0.28 0.17-0.44
~60 Il 105 0.08 0.04-0.14
Missing 3 19 0.11 0.03-0.36

Level ofeducation (years)
~7t 147 210 1.0
8-10 120 136 1.27 0.92-1.76
11-12 129 107 1.68 1.20-2.34
13-14 65 52 1.74 1.14-2.65
15-17 66 51 1.73 1.13-2.65
~18 26 19 1.82 0.96-3.43
Missing 2 0

Marital status
Married/common lawt 300 288 1.0
Single after marriage 183 227 0.83 0.64-1.08
Never been married 72 60 1.16 0.79-1.70

•
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• Table 4.1 (coDtinued)

Numberof Numberof Age-adjusted 95% CI
Cases Contrais OR*

Ethnicity
Frencht 365 339 1.0
English 43 54 0.80 0.52-1.23
Jewish 27 40 0.65 0.39-1.08
Italian 36 55 0.61 0.39-0.95
Other 84 87 0.89 0.64-1.25

Age at menarche (years)
~16t 37 61 1.0
15 45 49 1.49 0.84-2.65
14 91 98 1.52 0.92-2.50
13 154 141 1.79 1.12-2.87
12 110 129 1.37 0.85-2.22
Il 77 56 2.12 1.24-3.63
~10 34 31 1.69 0.89-3.20
Missing 7 10 1.10 0.38-3.17

Age at menopause (years)
540t 86 89 1.0
41-43 46 39 1.30 0.77-2.20
44-47 82 90 1.00 0.65-1.52
48-49 65 56 1.25 0.79-2.00
50 81 86 1.03 0.67-1.58
51-52 83 76 l.15 0.75-1.78
53-55 76 90 0.91 0.60-1.40
>55 35 41 0.87 0.51-1.49
Missing 1 8 0.15 0.03-0.87

HRTuse
Nevert 243 308 1.0
Ever 310 261 1.44 1.13-1.83
Missing 2 6 0.41 0.08-1.97

•
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• Table 4.1 (continued)

Numberof Number of Age-adjusted 95% CI
Cases Controls OR·

Duration ofHRT (months)
ot 243 308 1.0
1-19 70 81 1.08 0.75-1.56
20-44 45 41 1.35 0.85-2.14
45-74 45 23 2.29 1.34...3.90
75-124 53 43 1.41 0.91-2.21
125-219 44 37 1.40 0.88-2.25
~20 48 30 2.03 1.25-3.31
Missing 7 12 0.76 0.29-1.96

Oral contraception use
Nevert 348 404 1.0
<12 months 57 36 1.67 1.06-2.63
~12 months 147 131 1.16 0.86-1.57
Missing 3 4 0.81 0.18-3.65

Cumulative period of
breastfeeding (weeks)
ot 437 435 1.0
>0-30 50 52 0.95 0.63-1.43
31-80 41 40 1.07 0.68-1.69
>80 27 47 0.60 0.37-0.98
Missing 0 1 0.05 0.00-21.58

Tobacco exposure
Nonet 60 78 1.0
Occupational ETS only 41 43 1.18 0.68-2.04
Domestic ETS only 92 98 1.17 0.75-1.82
Active only 24 35 0.86 0.46-1.59
Occupational and domestic 108 80 1.60 1.02-2.50
ETS
Occupational ETS and 28 26 1.32 0.70-2.50
active
Active and domestic ETS 78 95 1.01 0.64-1.59
Occupational ETS, 122 115 1.24 0.80-1.90
domestic ETS and active
Missing 2 5 0.47 0.09...2.48

•
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• Table 4.1 (continued)

Numberof Numberof Age-adjusted 95% CI
Cases Controls OR

Age at tirst full-term
pregnancy (years)

Never pregnantt 111 108 1.0
<21 77 83 0.90 0.60-1.36
21-23 82 100 0.77 0.52-1.15
>23-24.5 59 58 1.00 0.64-1.57
>24.5-26 52 67 0.75 0.48-1.18
>26-28 54 56 0.97 0.61-1.53
>28-30 33 31 1.07 0.61-1.87
>30 66 47 1.40 0.89-2.23
Pregnant but never for 21 25 0.80 0.42-1.52
full-term

Body mass index (kglm2
)

~lt 70 68 1.0
>21-22 40 51 0.78 0.46-1.34
>22-23.5 63 86 0.72 0.45-1.15
>23.5-25 100 84 1.15 0.74-1.79
>25-27 95 77 1.21 0.77-1.90
>27-29 65 69 0.94 0.58-1.51
>29-32 67 66 1.03 0.64-1.67
>32 54 74 0.72 0.44-1.17
Missing 1 0

Parity
No live or still birthst 126 123 1.0
1 61 56 1.06 0.68-1.65
2 148 141 1.00 0.71-1.41
3 93 107 0.84 0.58-1.23
4-5 88 101 0.88 0.60-1.29
6-7 31 24 1.36 0.75-2.46
~8 8 23 0.38 0.16-0.86

ETS, environmental tobacco smoke.
HRT, hormone replacement therapy
·Odds ratios (OR) and associated 95% confidence intervals (CI) ofail variables
adjusted for age.
tReference group

•
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• TABLE 4.2: Associations between Postmenopausal Breast Cancer and
Total Alcobol Consumption, by Selected Indices of Alcobol Intake

Age-adjusted Fully-adjusted*
Number Numberof OR 95% CI OR 95% CI
ofCases Controls

Never drinkerst 267 330 1.0 1.0
Any drinkers~ 288 245 1.37 1.08-1.74 1.26 0.94-1.69

Infrequent drinkers§ 93 73 1.51 1.06-2.14 1.26 0.83-1.89
Weekly drinkers 193 171 1.31 1.00-1.71 1.26 0.91-1.74
Current drinkers 126 98 1.50 1.10-2.04 1.47 1.01-2.15

Aleohol intake at age
20

1 drink/week 28 14 2.32 1.20-4.50 2.02 0.95-4.30
> 1-4 drinkslweek 44 32 1.60 0.98-2.59 1.44 0.81-2.55
>4 drinks/week 21 29 0.80 0.44-1.44 0.79 0.40-1.57
Drank at other agesll 91 82 1.28 0.91-1.80 1.30 0.87-1.95

Aleohol intake at age
30

1 drink/week 36 22 1.90 1.09-3.32 2.11 1.09-4.06
>1-4 drinkslweek 52 54 1.13 0.74-1.71 0.88 0.54-1.43
>4 drinkslweek 40 33 1.35 0.82-2.22 1.50 0.83-2.72
Drank at other ages 55 48 1.33 0.87-2.03 1.40 0.86-2.27

Aleohol intake at age
40

1 drinklweek 33 25 1.51 0.87-2.60 1.90 0.99-3.65
> 1..4 drinkslweek 74 62 1.40 0.96-2.05 1.15 0.74-1.80
>4 drinks/week 54 46 1.33 0.86-2.04 1.34 0.80-2.24
Drank at other ages 23 24 1.10 0.61-2.00 1.15 0.59-2.25

Aleohol intake at age
50

1 drinklweek 26 20 1.52 0.83-2.79 2.11 1.03-4.30
>1-4 drinkslweek 73 61 1.38 0.95-2.02 1.18 0.75-1.85
>4 drinkslweek 60 51 1.36 0.90-2.04 1.30 0.80-2.12
Drank at other ages 24 22 1.23 0.67-2.25 1.17 0.59-2.32

•
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• Table 4.2 (continued)
Age-adjusted Fully-adjusted

Number Number of OR 95% CI OR* 95% CI
ofCases Controls

Age when first started
to drink: alcohol weekly
(years)

<20 59 47 1.46 0.96-2.22 1.40 0.86-2.30
20-25 29 25 1.31 0.75-2.30 1.05 0.55-2.02
26-30 35 36 1.12 0.68-1.84 1.16 0.65-2.07
31-40 32 25 1.48 0.86-2.57 1.51 0.81-2.82
41-50 23 22 1.20 0.65-2.21 1.06 0.53-2.12
>50 15 17 1.10 0.54-2.24 1.21 0.54-2.71

Duration of weekly
alcohol intake (years)
~10 30 31 1.10 0.65-1.87 0.94 0.51-1.72
11-20 40 22 2.03 1.17-3.52 2.28 1.23-4.23
21-30 30 40 0.82 0.49-1.36 0.78 0.43-1.43
31-40 46 44 1.18 0.75-1.84 1.06 0.63-1.80
41-50 32 27 1.43 0.83-2.45 1.38 0.73-2.60
>50 15 8 2.70 1.12-6.48 2.62 0.93-7.42

Cumulative intake of
weekly alcohol
consumption
(drink-years)
~50 66 57 1.32 0.89-1.96 1.31 0.83-2.06
51-100 56 35 1.87 1.18-2.94 1.79 1.06-3.01
101-150 23 26 1.04 0.58-1.87 1.03 0.53-2.03
151-300 18 23 0.90 0.47-1.70 0.72 0.34-1.51
>300 18 14 1.46 0.71-3.00 1.49 0.64-3.46

*Odds ratios (OR) and associated 95% confidence intervals (CI) adjusted for age, family
history, age at oophoreetomy, education, marital status, ethnicity, age at menarche, duration of
hormone replacement therapy use, total duration of breastfeeding, smoking status, body mass
index, age at first full-term pregnancy, and proxy respoodents.
t Reference group for ail categories ofalcohol consumption.
t Sorne womeo stopped drinking before age 20 or started drinking after age 60. The sum of
the strata does oot add up to the total (0=1130) due to missiog values «1%) and wornen with
the aforernentioned drinking pattern «2%).
§ Womeo who reported ever drinking at least one type of alcohol for at least once a month but

• did oot ever drink any alcohol beverage on a weekly basis.
Il Womeo who are noo-drinkers at the specified age but drank at sorne other age.
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FIGURE 4.1: The log odds of breast cancer risk (solid line) and 95°1'0 confidence

intenrals (dashed lines) according to age (in yean) at tirst exposure to alcohol. The

circles above and below tbe line represent the residuals of the cases (above) and the

controls (below). This graph is produced using the non-parametric smoothing

technique of locally-weighted running line smoothers (LOESS) to fit the data, using

a span of 70°.4.. The odds ratios are adjusted for ail of the factors Iisted in the

footnote of Table 4.2•

•
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FIGURE 4.2: The log odds of breast cancer risk (soUd line) and 95% confidence

intervals (dashed lines) according to total duration (in years) of weekly alcobol

drinking. The circles above and below the line represent the residuals of the cases

(above) and the controls (below). This graph is produced using the non-parametric

smoothing technique of locally-weighted running line smoothers (LOESS) to fit the

data, using a span of 70°/'0. The odds ratios are adjusted for ail of the factors listed

in the footnote of Table 4.2.
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FIGURE 4.3: The log odds of breast cancer risk (solid line) and 950/0 confidence

intervals (dashed lines) according to cumulative alcohol exposure (product of

Dumber of drinks and years). The circles above and below the line represent the

residuals of the cases (above) and the controls (below). This graph is produced using

the non-parametric smoothing technique of locally-weighted running line smoothers

(LOESS) to fit the data, using a span of 70°1'0. The odds ratios are adjusted for ail of

the factors Iisted in the footnote of Table 4.2.
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TABLE 4.3: Associations between Postmenopausal Breast Cancer and Selected Indices of
Consumption of Specifie Aleoholie Beverages

Beer Drinkers Wine Drinkers Hard Liguor Drinkers
Number OR* 95% CI Number OR* 95% CI Number OR* 95% CI
ofCases of Cases of Cases

Never drinkerst 267 1.0 267 1.0 267 1.0
Ever drinkers 109 1.13 0.77-1.64 247 1.34 0.98-1.82 123 1.24 0.85-1.81

Weekly drinkers 55 0.93 0.58-1.47 155 1.40 0.99-2.00 79 1.28 0.82-1.99
Current drinkers 27 0.99 0.52-1.89 107 1.64 1.09-2.48 33 1.72 0.89-3.31

Drinkers at age 20 26 1.21 0.63-2.35 61 1.19 0.73-1.92 35 1.27 0.67-2.39

Drinkers at age 30 30 1.00 0.55-1.84 98 1.36 0.90-2.06 53 1.51 0.88-2.61

Drinkers at age 40 37 1.03 0.60-1.79 128 1.38 0.95-2.01 57 1.59 0.94-2.69

Drinkers at age 50 33 0.87 0.50-1.53 131 1.49 1.02-2.17 55 1.52 0.90-2.57
1 drink/week 9 0.98 0.35-2.77 3] 2.42 1.22-4.78 ]8 4.53 1.51-13.57
1-4 drinks/week 10 0.55 0.24-1.29 67 1.08 0.68-1.72 23 1.10 0.54-2.24
>4 drinkslweek 14 1.47 0.56-3.85 33 1.97 0.98-3.92 14 1.]8 0.48-2.89

Age when tirst
started ta drink
alcohol weekly
(years)

:520 15 0.86 0.39-1.90 36 1.59 0.86-2.92 20 1.61 0.72-3.62
21-35 18 0.88 0.41-1.87 64 1.19 0.73-1.94 35 1.12 0.61-2.08
>35 21 0.99 0.50-1.95 55 1.55 0.94-2.56 24 1.28 0.65-2.51
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Table 4.3 (continued)

Beer Drinkers Wine Drinkers Hard Liquor Drinkers
Number OR* 95% CI Number OR* 95% CI Number OR* 95% CI
ofCases ofCases oreases

Duration of weekly
intake (years)
~12 20 1.18 0.56-2.50 33 1.40 0.75-2.62 22 1.10 0.54-2.22
13-26 14 1.33 0.58-3.06 39 0.97 0.55-1.73 27 1.46 0.72-2.97
>26 17 0.74 0.35-1.55 74 1.65 1.04-2.63 28 1.52 0.75-3.10

Cumulative intake
ofweeklyalcohol
consumption
(drink-years)

:530 17 0.93 0.43-2.02 37 1.29 0.72-2.33 34 1.94 0.96-3.89
31-90 13 0.89 0.39-2.06 73 1.42 0.90-2.24 22 1.05 0.52-2.11
>90 19 1.35 0.62-2.93 34 1.34 0.71-2.51 19 1.31 0.57-2.97

·Odds ratios (OR) and 950/0 confidence intervals (CI) adjusted for age, family history, age at oophoreetomy, education,
marital status, ethnicity, age at menarche, duration of hormone replacement therapy use, total duration of breastfeeding,
smoking status, body mass index, age at tirst full-term pregnancy, proxy respondents and intake of other types of alcohol.
t Reference group for ail categories of alcohol consumption.
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• TABLE 4.4: Associations between Postmenopausal Breast Cancer and Levels
of Wine Consumption for Subjects who Only Drank Wine

Age-adjusted Fully-adjusted*
Number Number of OR 95% CI OR 95% CI
ofCases Controls

Never drinkerst 267 330 1.0 1.0
Exclusive wine drinkers 103 82 1.43 1.02-2.00 1.40 0.94-2.08

Weekly drinkers 82 63 1.50 1.04-2.18 1.59 1.03-2.46
Current drinkers 72 52 1.59 1.07-2.36 1.62 1.01-2.60

Wine drinkers at 20 39 31 1.45 0.88-2.40 1.34 0.75-2.38

Wine drinkers at 30 57 51 1.28 0.84-1.94 1.30 0.80-2.12

Wine intake at 40 81 65 1.42 0.98-2.06 1.41 0.91-2.18

Wine drinkers at 50 82 63 1.49 1.03-2.16 1.51 0.97-2.34
1 drink/week 22 18 1.44 0.76-2.75 1.98 0.92-4.27
1-4 drinkslweek 42 30 1.58 0.96-2.61 1.26 0.71-2.26
>4 drinks/week 18 15 1.36 0.67-2.75 1.41 0.61-3.29

Age when tirst started to
drink wine weekly
(years)
~30 49 36 1.59 1.00-2.52 1.59 1.00-2.52
>30 33 27 1.39 0.81-2.38 1.39 0.81-2.38

Ouration ofweekly wine
intake (years)
~15 25 20 1.40 0.75-2.59 1.14 0.57-2.26
>15 53 43 1.44 0.93-2.23 1.69 1.01-2.84

Cumulative intake of
weekly wine
consumption
(drink-years)
~50 46 36 1.46 0.92-2.34 1.51 0.87-2.61
51-90 18 16 1.29 0.65-2.60 1.30 0.60-2.81
>90 14 14 1.16 0.54-2.49 1.17 0.49-2.80

*Odds ratios (OR) and 95% confidence intervals (CI) adjusted for age, family history, age
al oophorectomy, education, marital status, ethnicity, age at menarche, duration of
hormone replacement therapy use, total duration of breastfeeding, smoking status, body

• mass index, age at tirst full-term pregnancy, and proxy respondents.
t Reference group for ail categories of wine consumption.
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FIGURE 4.4: The log odds of breast cancer risk (soUd line) and 95% confidence

intenals (dashed Iines) according to age (in yean) at first exposure to wine for those

women who drank wine exclusively. The circles above and below the line represent

the residuals of the cases (above) and the controls (below). This graph is produced

using the non..parametric smoothing technique of locally-weighted running line

smoothers (LOESS) to fit the data, using a span of 70GAt. The odds ratios are

adjusted for ail of the factors listed in the footnote of Table 4.2.
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FIGURE 4.5: The log odds of breast cancer risk (soUd line) and 950/0 confidence

intenrals (dashed Iines) according to total duration (in years) of weekly wine

drinking for those women who drank wine exclusively. The circles above and below

the line represent the residuals of the cases (above) and the controls (below). This

graph is produced using tbe non-parametric smoothing technique of locally

weighted running line smoothers (LOESS) to fit the data, using a span of 70°A,. The

odds ratios are adjusted for ail of the factors listed in the footnote of Table 4.2•
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FIGURE 4.6: The log odds of breast cancer risk (solid line) and 95% confidence

intenrals (dashed lines) according to cumulative wine exposure (product of number

of drinks and years) for those women who drank wine exclusively. The circles above

and below the line represent the residuals of the cases (above) and the controls

(below). This graph is produced using the non-parametric smoothing technique of

locally-weighted running line smoothers (LOESS) to fit the data, using a span of

70°1'0. The odds ratios are adjusted for ail of the factors listed in the footnote of

Table 4.2•
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TABLE 4.5: Associations between Postmenopausal Breast Cancer and Cumulative Total Alcohol
Consumption according to Estrogen Receptor (ER) and Progesterone Receptor (PR) Status

ER+/PR+ ERïPR- ER+/PR- ERmissing/PRmissing
(Number of (Number of (Number of (Number of
cases=309) cases=84) cases=82) cases=64)

Number
of
Controls OR· 95% CI OR· 95% CI OR· 95% CI OR· 95% CI

Never drinkerst 330 1.0 1.0 1.0 1.0
Ever drinkerst 245 1.06 0.75-1.51 0.93 0.52-1.67 1.14 0.61-2.11 1.47 0.60-3.60

Infrequent drinkers§ 73 0.87 0.51-1.46 1.05 0.47-2.34 1.94 0.90-4.19 1.53 0.63-3.72

Cumulative intake of
weekly alcohol
consumption
(drink-years)

==:;80 82 1.34 0.84-2.15 0.82 0.35-1.90 0.70 0.28-1.76 1.92 0.76-4.83
>80 73 1.11 0.67-1.87 1.01 0.44-2.31 0.52 0.18-1.53 1.67 0.63-4.43

• Odds ratios (OR) and 95% confidence intervals (CI) adjusted for age, family history, age at oophorectomy, education, marital status,
ethnicity, age at menarche, duration of hormone replacement therapy use, total duration of breastfeeding, smoking status, body mass
index, age at farst full-term pregnancy and proxy respondents.
t Reference group for ail categories of alcohol consumption.
t Sorne women stopped drinking before age 20 or started drinking after age 60. The sum of the strata does not add up to the total
(n=1130) due to missing values «1%) and women with the aforementioned drinking pattern «2%).
§ Women who reported ever drinking at least one type of alcohol for at least once a month but did not ever drink any alcohol beverage on a
weekly basis.
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CHAPTER 5: SUMMARY AND CONCLUSIONS

The objective of this thesis was to determine the association between alcohol consumption

and the risk of breast cancer. In order to gain knowledge on the topic, 1 carried out an

extensive literature review. In analysing the literature, 1 found that, a1though there were

numerous studies on the topic, they varied considerably in design, conduct, analysis, and

results. In summary, the results of these studies are inconsistent. The cohort studies, meant

to be the pinnacle of epidemiological studies, had many fundamental flaws. Limitations in

the design of these cohort studies include low response rates, high percentage of missing

information, and improper statistical analyses. Therefore the number of cohort studies that

were "well_designed,,71.117,1l9 (n=3) were too small in number to provide enough information

on the association between alcohol consumption and the risk of breast cancer. Although,

there were more case-control studies than cohort studies, the number of "well-designed"

case-control studies was also small. Among the nine "well-designed" case-control

studies,60.6I,76,79,8S.86.88,93-9S an association between recent alcohol consumption and the risk of

breast cancer was suggested in four studies.60,6I,79.8S,86 No association was seen in the other

fi d· 7688 93-9S CI 1 h" . d' . h hl' h' b 1 h 1Ive stu les. ' . ear y, t IS IS an ln Icatlon t at t e re atlons Ip etween a co 0

consumption and the risk ofbreast cancer is still unresolved, as halfofthe studies suggest an

association and the other half do not.

There were few researchers that investigated measurements of alcohol consumption other

than current, recent or usual drinking. In only two of the "well-designed" case-control

studies79,85 was past intake levels investigated. Positive results for average lifetime

consumption was found in one study.8S No association was found for early-age drinking or

duration of akohol consumption although both were investigated. Only one "well-designed"

cohort study assessed past alcohol history. This study found an association for both early-age

alcohol consumption and long duration of alcohol intake.77 Based on these studies, it is hard

to know if the risk of breast cancer is associated with past alcohol intake. Due to the small

number of studies, it is difficult to make inferences and none should be made until more

studies have been completed. More "well-designed" studies should be undertaken, giving

special consideration to alcohol assessment during ditTerent age periods.
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The questionnaire for this study, ofwhich the analysis for this present thesis is based on, had

information on alcohol intake at ditferent age periods. We were able to investigate drinking

at ages 20, 30, 40, 50 as weil as age at tirst exposure to alcohol, duration in years of total

alcohol consumption, and cumulative consumption of alcohol. We were able to assess these

different indices for total alcohol consumption, beer, wine, hard liquor and exclusive wine

drinking. Our findings suggest a positive association between any alcohol consumption and

the risk of postmenopausal breast cancer. Specifically, we found that any consumption of

alcohol among infrequent, weekly, and current drinkers marginally conferred excess risks

and, among weekly drinkers, there was little evidence of monotonically increasing relative

risks by frequency at ditTerent ages, duration, or cumulative consumption. In addition, we

found no association between the age at tirst exposure to any alcoholic beverage and breast

cancer. Our findings also indicate an association between the risk of breast cancer and wine

drinking. From our data, it is suggestive that exclusive wine drinking is a risk factor for

breast cancer ifwine is consumed at 1) an early-age (before age 30) or 2) for a duration of 15

years or greater.

Our study had Many strengths and limitations. First, the study was population-based and

involved ail the hospitals in the Montreal area, thus capturing most of the cancer cases that

occurred in the one year period, spanning the years 1996-1997. The questionnaire provided

detailed information on past drinking history, including age at tirst exposure to alcohol

consumption and duration of alcohol use. The questionnaire also provided excellent

information on the majority of known and suspected risk factors, which enabled us to adjust

for these risk factors in our analyses ta eliminate potential confounding bias. Histological

confirmation was obtained for 100% of the breast cancer cases and the controls, removing

any concern about misclassification of disease status. Our study population was also

restricted to postmenopausal wornen. This reduced the chance of rnissing the true association

between breast cancer and alcohol consumption because premenopausal and postmenopausal

breast cancer May be effected by alcohol intake differently.
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Limitations of this study inc1ude those common ta case-control studies, including the chance

of errors in recall and misclassifieation of alcohol consumption. However, we believe that

our study design minimized the chances ofboth ofthese biases, although the lack of finding a

monotonie increase in risk by increasing levels of consumption may be due to errors in recall

of drinking.

In summary, our findings suggest alcohol intake, more specifically wine, increases the risk of

breast cancer. Future investigations should try and decipher further the aspects of alcohol

intake that influence this increased risk. The discovery ofa biological mechanism would also

help elucidate the true association. The main purpose of these studies is to determine the risk

factors ofbreast cancer. This, in tum, allows us to better educate women about the causes of

the disease. Hopefully, in time we will have the ability to produce better preventative

methods to battle breast cancer.
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Occupational and Environmental Health Unit
Montreal Public Health Department

Epidemiology and Biostatistics Unit
Institut Armand-Frappier

Department of Occupational Medicine
Université de Montréal

Department of Epidemiology and Biostatistics
Department of Occupational Health
McGill University

Women's Health and the Environment

This questionnaire CODcerns:

Is the address listed above correct?

OYes o No ~ The correct address is :

•

Telephone number: --------
Date of birth:

day month year

Place of birth:

If you were not born in Canada, in what year did you settle
in Canada? 19

o Si vous préférez répondre en français, veuillez cocher la case et retourner le
questionnaire dans l'enveloppe timbrée ci-jointe.



A. Please list below ail of the jobs you have had in your life. Start with
the most recent. Include ail major job changes within any company.

• Company or Organization, and description of main activitiesJob Dates
No.

From 19 Name:

1 Address:

To 19 Production or
activity:

From 19 Name:

2 Address:

To 19 Production or
activity:

From 19 Narne:

3 Address:

To 19 Production or
activity:

From 19 Name:

4 Address:

To 19 Production or
activity:

From 19 Name:

5 Address:

To 19 Production or
activity:

From 19 Name:

6 Address:

To 19 Production or
activity:

From 19 Name:

7 Address:

• Ta 19 Production or
activity:

From 19 Name:

8 Address:

To 19 Production or



•

activity:

•
Please indicate your job title or job description and an outline of the tasks

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:

Job Title:
Specifie Tasks:



B. Substances checklist You will find below a list of substances that are often found in
workplaces. We would like ta know whetber you have ever used or
worked near them. If Yes, just tick the box beside the name of the

•
substance in the colwnn marked "Yes". Please indicate in whichjobs this

occurred (see previous page for job numbers). Ifyou never worked with or were near any of the substances listed

below, please tick this box: 1:1.
Yes Substances ln which job(s)?

0 Engine exhausts -).

CI Burning or heating of materials

0 Welding or soldering

0 Solvents or degreasing agents

0 Paints, varnishes or woodstains

l:I Gasoline or other fuels

0 Cutting fluids

0 Lube ails or greases

0 Acids

0 Alkalis (caustic)

0 Glues or adhesives

0 Inks or dyes

0 Insecticides

0 Herbicides

0 Asbestos

0 Other insulation material

0 Asphalt or tar products

• 0 Sand or concrete

0 Wood preservatives



•
[J Other dusts, liquids, fumes, smoke (specify)

c. Present and past dwellings

1. When did you move into your present home? Date: /
Month Year

2. Where did you live before moving to your present home? Please Iist each of the places you lived
in, starting with your most recent address. If you have difficulty remembering the exact
address where you lived, try using YOUf previous tax records. Ifyou do not have these handy and
YOll cannot remember the exact street number, please indicate the street you lived on and the
nearest cross-street.

Dates Address
(month, year) (Bumber and street or closest City/town/municipality Province/Country
From To cross-street)

1

1i 1



•

•

3. Thinking back to places where you have lived during your lifetime (from birth to the present)
were any ofthese residences within 2 kilometers (1.2 miles) of the following?

Have you ever lived within 2 kilometers (1.2 miles) Dates (years)

of tbe following: No Oon't know Yes From To

Electric power lines (only large high tension lines) 0 0 D~ -- --

Major highway (at least 4 lanes) 0 0 D~ -- --

Chemical plant (specify type) 0 0
D~ -- --

0
Electrical power plant 0 D~ -- --

0
Foundry (plant where ore and metals are melted) 0 D~ -- --
(specify type)

0

Pulp mill 0
0 D~ -- --

Underground mine or quarry (specify type) 0 D~ -- --
0

Oil refinery 0 0 D~ -- --

Sanitary landfill site 0 0
D~ -- --

Hazardous waste site 0 0
D~ -- --

üther source(s) of pollution (please specify) 0 D~ -- --



• ID. Diet assessmentl

The following pages include questions on the foods you eat.

1. For each food listed, check U the box indicating how often, on average, you have used the
amount specified one year ago.

Example: The example below shows consumption of:
- 1 glass ofmilk (6 oz.) perday
- no table or whipping cream
- ~ cup of ice cream. 3 to 6 times a week
- 1 tomato per day in season (end of Summer and beginning of FaU)
- less than 1 tomato per month, not in season

Average use last year

EXAMPLE Never or 1-3 1-2 3-6 More than
less than 1 per per week per 1 per day 1 per day
per month month week

Milk (8 oz. glass) (6-
oz. )

Cream e.g. table. whipping (Y.e cup/65 ml) -

Ice cream or ice milk (~cup/125 ml) -
Tomato, in season (1)

Tomato, rest of the year ( 1) -

•



•
For each food listed, check U the box indicating how often~ on average, you have used the amount specified
one year ago.

Abbreviations: oz.: ounce ml: milliliter cm: centimeter

Average use last year

Foods and amounts Neveror 1-3 1-2 3-6 More
less than 1 permonth perweek perweek 1 per day than 1 per
permonth day

1

Dairy products

Il 1 1 1 1 1 1

Milk (8 oz. glass)

Cream e.g. table, whipping (1;4 cup / 65
ml)

Ice cream or ice milk (Y1 cup / 125 ml)

Sour cream (1;4 cup 165 ml)

Hard cheese (] Y2 oz.• 1 inch cube)

Other cheese. plain or as part of a dish: (1
slice or ] oz. serving)

Yoghurt (~ cup 1 175 ml)

Milk-based sauce, soup or dessert

1

Fats

Il 1 1 1 1 1 1

Butter (pat) added to food or bread:
exclude use in cooking

Margarine (pat), added to food or bread:
exclude use in cooking

1

Fruits and vegetables

Il 1 1 1 1 1 1

Orange (1), grapefruit (~), tangerine (1),
clementines (2)

Orange, grapefruit, pineapple or tangerine
ice (smal1 glass)

Apple (1)

Apple and other fruitjuice (small glass)



Average use last year

Foods and amounts Never or 1-3 1-2 3-6 More
(ess than 1 permonth per week perweek 1 perday than 1 per
permonth day

Peach or nectarine (fresh or canned)

1
Fruits and vegetables Il 1 1 1 1 1 1

Apricot (1 fresh, or ~ cup canned)

Apricot or peach, dried (1-2)

Fruit salad (Y2 cup / 125 ml)

Berries, in season (~ cup) : blueberries,
strawberries, raspberries, etc.

Berries, the rest of the year (~ cup) :
blueberries, strawberries, raspberries, etc.

Cantaloup, in season (v.. melon)

Watermelon. in season (1 slice, 20 x 2 cm)

Manguo or papaya ( 1)

Pumpkin, in pies or other preparations (~
cup)

Carrots, raw or cooked (1 or ~ cup)

Peas and carrots (Y2 cup)

Peas, canned or frozen ('la cup)

Mixed vegetables or macedoine ('la cup)

Broccoli (Y2 cup)

Tomato, in season (1)

Tomato, rest of the year (1)

Tomato/vegetable juice (small glass)

Tomato sauce e.g. spaghetti sauce (~ cup)

String beans, green or yellow (Y2 cup)

Turnip Cl cup)

Potato, boiled or baked (1)

otatoes, mashed or scallopped (~cup)

Caulitlower CV2 cup)

Red pepper, mild (~)



Average use last year

Foods and amODOU Neveror 1-3 1-2 3-6 More
less than 1 permonth perweek perweek 1 perday than 1 per
permonth day

Asparagus (8 or 1 cup)

Brussels sprouts (~cup)

1
Fruits and vegetables Il 1 1 1 1 1 1

Cabbage or coleslaw (~cup)

Romaine or other dark green lettuce
(1 helping)

Beets greens (~cup)

Endive or leek (~cup)

Avocado (1/8-9 cm)

Mushrooms, cooked or raw (~cup)

Sweet potato or yam (1113x5cm or Yz cup)

Swiss chard or kale (~ cup)

Yellow or winter squash (~cup)

1
Eggs, meat, fish and substitutes ~ 1 1 1 1 1 1

Egg (1), omelet or quiche

Chicken, turkey or other poultry (4-6 oz.)

Beef (4-6 oz.)

Pork or ham (4-6 oz.)

Processed meat: bacon, bologna, salami, ...

Fish or seafood, fresh (3-6 oz.)

Fish or seafood, canned (3-6 oz.)

Liver (beef, pork, chicken, veal) (3-4 oz.)

Kidneys, beef (3-4 oz.)

Nuts and seeds (If.. cup)

• Grain products

1 1 1 1 1 1 1

Bread, white, whole wheat, rolls, bagels,

1 1 1 1 1 1 1

etc. (1 slice or portion)



Average use last year

Foods and amouots Neveror 1-3 1-2 3-6 More
Jess than 1 permonth per week per week 1 per day than 1 per
permonth day

Breakfast cereals (1 cup)

Egg noodles and pasta (macaroni,
spaghetti, etc.) e~ cup)

2. Do/did you ever take vitamin supplements?

OYES :::) IF YES, please fill in the following table
o NO :::) IF NO, the questionnaire ends here

Average number of For how many
Vitamin type months per year years

Multiple vitamins

Vitamin A

Vitamin C

Vitamin E

• Thank you for having completed this questionnaire.
Your collaboration is extremely important to the success of the study!

Please send back this questionnaire to us



•

•

in the pre-addressed stamped envelope.

If you have any questions, comments, or suggestions,
please feel free to cali us at 686-5609 or 337-8675, extension 4613,

or you can write down your comments on the following page.



• Icomments, suggestions, ete.

• Thank you again!



•
Occupational and Environmental Health Unit
Montreal Public Health Department

Epidemiology and Biostatistics Unit
Institut Armand·Frappier

Department of Occupational Medicine
Université de Montréal

Department of Epidemiology and Biostatistics
Department of Occupational Health
McGili University

•

Women's Health and the
Environment

Main Questionnaire



• This is the main questionnaire mentioned in our letter. We
have included it for your information. It is not necessary to fill
it out now, as we will ask you these questions over the
telephone. Please feel free to read it at your leisure.

Women's hea/th and the environment

Date: / / ID #:---

Day Month Year

lA. GENERAL INFORMATION We would Iike to start by asking you
sorne general questions about yourself.

1 1
Day Month Year

1. What is your date ofbirth: -----

2. How tall are you?

meters centimeters OR feef inches

3. How much did you weigh 2 years ago?

_ kilograms OR __ pounds

4. What was your approximate weight when you were 20-21 years old?

_ kilograms OR _ pounds

5. What is the most you have ever weighed? (Exclude pregnancy)

•
_ kilograms OR __ pounds



• 6. What is your present marital status? (Check ail that apply.)

o Married 0 Divorced
o Common law 0 Separated
o Widowed 0 Single (never married)
o Other 0 Please specify _

7. ltW1at language do you usually speak at home? (If you speak more than one, select
the one you speak mast often.)

0 French 0 Chinese
0 English 0 Portuguese
0 Ita/ian 0 Vietnamese
0 Spanish 0 Creole
0 Greek 0 Other 0
0 Arab P/ease specify:

8. To which ethnie or cultural groupes) did your parents belang? (Check as many
items as apply.)

0 French (trom France)
0 French (Quebec or Canada)

~
0 English (trom United Kingdom)
0 English (Quebec ar Canada)
0 Italian
0 Jewish

~
0 African

(Please specify: )

~
0 Greek
0 Chinese

~
0 Portuguese
0 Lebanese

~

0 European (other)
(Please specify:

0 Native American
0 Haitian
0 Carribean Islands (other)

(Please specify:

0 South-American
(Please specify:

0 Asian, other than Chinese
(Please specify:

0 Other
(Please specify:

•
9. Were you barn in Canada?

OYES
o NO 0 ln what country were you born?-----------



10. Inta which religiaus group were you born?

• 0 Catholic 0 Jewish

0 Protestant 0 None

0 Orlhodox 0 Other (Specify:

-)

11. How many years of elementary school or high school have you completed?

Years 0 Never attended school---

12. How many years of post-secondary school (e.g. trade school, CEGEP,

university) have you comp/eted?

Years 0 None---

1B. MENSTRUAL AND REPRODUCTIVE HISTORY

We would like to now ask you sorne questions about your reproductive history.

13. As nearly as you can recall, how old were you when you had your first
menstrual period?
__ yearsold

14. Did your periods occur regularly (predictably once a month) within a year
after you began menstruating?

OYES 0 IF YES, GO TO QUESTION 15

D NO 0 a. IF NO, have they ever occurred regu/arly?
OYES, at what age? __ years old
o NO D IF NO, GO TO QUESTION 15

b. Did anything cause your periods to become regular? (For
example, pregnancy, hormones)

o YES__----::~_~----
(Please specify)

DNO

•



•

•

15. Have you ever been pregnant? (Mark "YES" aven ifyour pregnancy did not
result in a living chi/dl

OYES
o NO 0 IF NO, GO TO QUESTION 18

B. How many pregnanc;es, in ail, have you had?
-=---:

b. For each pregnancy you have had, no matter how the pregnancy ended
(i.e. livebirlh, stillbirth, abortionJ miscarriage), plesse give the data ofbirlh
or tennination ofpregnancy, the outcome, and the duration ofpregnancy.

Outcome
Pregnancy Date ofbirth (Iiveblrth and number of Duration ofpregnancy
number or term/nation chi/dren, stlllbirth, (weeks)

(monthlyear) miscarriage, etc.)

1

2

3

4

5

6

7

Last

16. Did you ever try to breastfeed?

OYES
o NO u IF NO, GO TO QUESTION 18



•

•

17. Were you successful in breastfeeding?

OYES 0 IF YES, GO TO QUESTION 17a
o NO 0 IF VOU WERE NOT SUCCESSFUL, what do you think was the reason?

o Insufficient milk
o Nipple problems (soreness, b/eeding, etc.)
o Other reason (specify): ---------

a. At what age did you breastfeed for the first time?
years old--

b. How long did you breastfeed each ofyour chi/dren?

Month and year of Duration of
Child birth breastfeeding

(month/year)

weeks OR months

1 OR

2 OR

3 OR

4 OR

5 OR

6 OR

7 OR

Others 0 Add up duration of OR
breast feeding and
indicate total here 0



• 18. Have you everhad a hysterectomy (remova/ of uterus)?
o YES
o NO 0 IF NO, GO TO QUESTION 18b

IF YES, for what reason was it done?
o Cancer 0
o Po/yps 0
o Excessive bleeding

Dysplasia
Other reason (specify): _

a. At what age did you have this done? __ years o/d.

b. Have either or both ofyour ovaries ever been removed?
OYES

o NO 0 IF NO, GO TO QUESTION 19
o DO NOr KNOW 0 IF DO NOT KNOW, GO TO QUESTION 19

(please specify)

What was the reason?
o cancer
o cysts
o other

-----------~---

c. How many ofyour ovaries were removed?
o 1 0 2 0 Do not know

d. At what age(s) did you have this done?
_ years o/d _ years otd
(first or bath avaries) (second ovary)

19. Are you still menstruating?
OYES
o NO 0 IF NO, howald were you at the time ofyour last menstrua/ period?

_ years old

20. Have you started ta experience or experienced symptoms ofmenopause? (E.g. hot flashes,
night sweats, irregular menstrual periods, changes in the number of days or amount of
bleeding, etc.)
OYES
o NO 0 IF NO, GO TO SECTION C

21. At what age did you start having the tirst symptoms of menopause (e.g. hot flashes, night
sweats, irregular menstrual periods, changes in the number ofdays or amount ofbleeding,
etc.)

• _yearsold



• 1C. MEDICAL HISTORY ~

22. Have you ever had any surgieal operations on your breasts before this year?

OYES
o NO 0 IF NO, GO TO QUESTION 23

If YES, please speeify the nature or the reason of the surgery (Check ail that apply).

o Benign disease
o Breast cancer
o Breast implant

o
o Breast reduction
Other reason or surgery

(specify): _

•

23. Breast diseases
a. Have you ever had any benign diseases or conditions ofyour breasts? (For example:

cyst, lump, mastitis or other inflammation)

OYES
o NO 0 IF NO, GO TO QUESTION 24

b. What type of benign disease did you have, when was it tirst diagnosed, and how was it
treated (check ail that apply)?

Cyst Lumplmass Mastitis or Other:
inflammation

When was if first 19 19 19 19
diagnosed? - -- - -

How was this treated?

- no treatment

- surgery or biopsy

- drugs

- radiation

- other (specify)



• 24. Has a doctor ever told you that you had any of the following diseases or conditions?

No Yes Ifyes, please specify Ageat
whattype: diagnosis

a. Diabetes 0 0

b. Healt trouble 0 0

c. Circulatory disease 0 0

d. Stroke 0 0

e. Liver disease 0 0

f. Kidney disease 0 0

g. Anemia/other b/ood disorders 0 0

h. Arthritis 0 0

i. Tubercu/osis 0 0

j. Thyroid disease 0 0

k. Cancer 0 0

1. If you have or have had any other significant hea/th condition(s) not listed above, please
describe them here:

•

Other significant hea/th condition(s):

1) _

2) _

3) _

4) _

Ageat
diagnosis



• 25. Radiation exposure

Have you ever had any diagnostic or therapeutic radiographs (x-rays) ofyour upper body
(abdomen and above)*? Do not take dental exams into account.

* Including: mammograms
- lungX-ray
- spinal X-ray (e.g. scoliosis)
- treatment for certain diseases (mastitis, tuberculosis)

•

OYES 0 IF YES, plesse list below ail procedures that you had since you were 10 years
o/d.

o NO 0 IF NO, GO Ta SECTION D

Age when X-rays Numberof Area of the body X-rayed Reason for X-ray
taken X-rays (e.g. chest, breast, etc.) (e.g. tuberculosis)

1 From To

2 From To

3 From To

4 From To

5 From To

6 From To

7 From To

8 From Ta

9 From Ta

10 From To



•

•

ID. FAMILY HISTORY 1

26. Did your biologieal mother or grand-mothers have breast cancer?

Didsheever At what age was it Was she pre- orpost-
have breast detected? menopausal?

cancer?

Mother 0 Yes Years old 0 Pre-menopausal--
0 No o Do not know 0 Post-menopausal
0 Do not know 0 Do notknow

Matemal 0 Yes Years old 0 Pre-menopausal
Grand-mother 0 No 0 Do notknow 0 Post-menopausal

0 Oonotknow 0 Donotknow

Patemal 0 Yes Years old 0 Pre-menopausal--
Grand-mother 0 No o Do notknow 0 Post-menopausal

0 Do not know 0 Do notknow

27. a. Do you have any sisters or halfsisters?

OYES
o NO 0 IF NO, GO TO SECTION E

b. If you do, how many? (Include deceased)
sisters or half-sisters

c. Have any ofyour sisters or halfsisters ever had breast cancer?

OYES
o NO 0 IF NO, GO TO SECTION E
o DO NOT KNOW 0 IF DO NOT KNOW, GO TO SECTION E



• Please give the following information for your sister(s) who have been diagnosed with breast
cancer.

Sisters
initiais

Birth year Re/ationship
(hait, full)

Age at diagnosis
ofbreast cancer

Years old
o Donotknow

Years otd
o Do not know

Years otd
o Donotknow

Years otd
o Donotknow

Years otd
o Do not know

Was she pre- orpost
menopausal?

o Pre-menopausat
o Post-menopausat
o Do notknow

o Pre-menopausal
o Post-menopausal
o Donotknow

o Pre-menopausat
o Post-menopausat
o Do not know

o Pre-menopausal
o Post-menopausal
o Donot know

o Pre-menopausal
o Post-menopausai
o Donotknow

•

lE. HORMONES 1

28. Oral contraceptives

a. Have you ever taken oral contraceptives (birth contrvl pills)?
OYES
o NO 0 IF NO, GO TO QUESTION 29
o DO NOT KNOW 0 DO NOT KNOW, GO TO QUESTION 29

b. Did you take oral contraceptives for at least 12 consecutive months?
OYES
o NO 0 IF NO, GO TO QUESTION 29
o DO NOT KNOW 0 DO NOT KNOW, GO TO QUESTION 29



•

•

29.

c. How old were you when you took these oral contraceptives?

From to __ years old

From __ to years old

From __ to __ years old

From to __ years old

Fema/e replacement hormones

Doctors give female replacement hormones (estrogens and/orprogesterone) as pills, shots,
patches or creams to women for a variety of reasons.

a. Have you ever taken any female replacement honnones?

OYES
o NO 0 IF NO, GO Ta SECTION F
o DO NOT KNOW 0 DO NOT KNOW, GO Ta SECTION F



• b. Please check the reason(s) you received these hormones and provide the age begun, the
number ofmonthslyears taken and the type orbrand name ofmedication.

Reason

a. afleviate acne

b. regu/ate periods

c. eliminate painfu/ periods

d. test for pregnancy

e. prevent miscarriage

f. treat infertility

g. reduce discomfort during
intercourse (vaginal dryness)

h. replace hormones after
ovaries removed

i. alleviate menopausal
symptoms (hot flashes,
sweating)

j.
prevent osteoporosis

k.
other (please
specify)

Age begun Duration

Yeats Months

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

Type or brand name
ofmedication

•

c. Are you still taking female replacement honnones?
oYES
o NO 0 At what age did you stop? Years old



• IF.. PERSONAL HABITS 1

30. Which hand do you usually write with?
o Left 0 Right 0 Right (obliged)

31. Physicalacüvi~

o Bath hands

How many hours per week, on average, did you spend doing the following physical
activities, when you were a teenager, a young adult, and more recently?

From 12 to 19 years old From 20 to 39 years old From age 40

Never Hours! Donat Never Hours! Donat Never Hours! Donot
week know week know week know

Wa/king

Jogging

Running

Bicycling

Swimming

Skating

Gardening

Golf

Ski

Dancing

Ballet

Aerobic exercises

Gymnastics

Competitive sport:

Other:

•



• 32. Smoking history

a. Have you ever smoked 100 cigarettes in your life?

OYES
oNO
o DO NOTKNOW

o IF NO, GO TO QUESTION 33
o IF DO NOT KNOW, GO TO QUESTION 33

b. At what age did you starl to smoke?

__yearsold

c. Were there everany periods when you gave up smoking and then took it up again?

OYES o 1 Pefiods*n youtetagped smoking 1

(rom age _ ta age _

(rom age _ to age _

oNO

o DO NOTKNOW

d. Do you still smoke regularly?

oYES
oNO

D IF YES, GO TO QUESTION 32f

•

e. If NO, at what age did you stop?

__ yearsold

f On average, how many did/do you smoke a day?

__ cigarettes

g. Did/do you generally smoke fllter or non-filter cigarettes?

o mainly filter
o mainly non-filter



• o both types
o Donotknow o IF DO NOT KNOW, GO TO QUESTION 33

•

h. What is the largest number ofcigarettes a day you have smoked regularfy?
cigarettes per day--

i. For how long did you smoke this amount?
__ years



•

•

33. Passive smoking

When you were a chiJd or an adolescent (Jess than18 years old) living at home, were there
any persons who smoked cigarettes, cigars, orpipes indoors?

OYES 0 IF YES, for each person who smoked indoors, please answer the questions
below.

o NO 0 IF NO, GO TO QUESTION 34

Specifywho Howoldwere Howoldwere Specify what Approximate
smoked (father, VOU whenyou youwhen helshe smoked: number
mother, une/e, started to be they stopped Cigarette (Ct) smokedper

ete.) exposedto smoking?* Cigar(Cr) day
their smoke? Pipe (P)

1

2

3

4

5

6

7

8

*If they continued to smoke afteryou left home, put your age when you left home.



• 34. Alcohol consumption

We have a few questions about eonsumption of aleoholic beverages. We realise that
eonsumption of alcoholic beverages can valY over time. Please try to indicate average
amounts consumed.

1
Beer

1
Winelclder

1
Uquorslspirits

1

a. Has there ever been a period oYES oYES OYES
when you drank beer, wine, oNO oNO oNO
eider, or Iiquor at least once a o DO NOTKNOW o DO NOTKNOW o DO NOTKNOW
month?

IF YOU ANSWERED NO TO ALL 3 CATEGORIES,
GO Ta SECTION G.

b. Has there ever been a period OYES OYES OYES
when you drank beer, wine, oNO ONO oNO
eider, or Iiquor at least once a o DO NOTKNOW o DO NOTKNOW o DO NOTKNOW
week?

IF YOU ANSWERED NO OR DO NOT KNOW TO ALL 3
CATEGORIES, GO TO SECTION G.

c. If YES, at what age did you
start to drink aleohol at least _ Age (years) _ Age (years) _ Age (years)
once a week?

d. Do you still drink at least once OYES OYES OYES
a week? oNO oNO oNO

o DO NOTKNOW o DO NOTKNOW o DO NOTKNOW
If NO, at what age did you
stop? _ Age (years) _ Age (years) _ Age (years)

e. On average, how many
canslbottles, glasses or shots SmalJ bottle or can = Glass= 4 oz. Shot= 1.5 oz.
did you consume per week 12 oz. 5-6 glasses/750ml 17 small glassesl
when you were: bottle 26 oz.

20 years old small bottles or glasses or shots-- -- --
cans bott/es

30 years o/d small bottles or __ glasses or shots-- --
cans bottles

40 years old small bottles or __ glasses or shots-- --, cans bott/es

small bottles or glasses or



1
Beer

1
Winelcider i Liquorslspirits

1

a. Has there ever been a period OYES OYES OYES
when you drank beer, wine, oNO ONO oNO
eider, or tiquor at least once a o DO NOTKNOW o DO NOTKNOW o DO NOTKNOW
month?

50 years old eans bott/es shots--

PLEASE GO TO THE GENERAL WORK HISTORY

•



•

•

IG. ELECTRIC APPLIANCES USE 1

We would like to ask you sorne questions about usage ofappliances, electric
heating, and air conditioning in your home.

35. Electric heating

During the past 10 yeats, could you please indicate whetheryou used electric
heating and what type (baseboard, porlable electric heater). Please specify
this for each residence that you Iived in over thase 10 years.

Years used Type ofheater
(baseboard, portable e/ectric heater, etc.)

1

2

3

4

5

6

7



•

•

36. Appliance history

Now we would like to ask you sorne questions about a variety ofelectrical appliances that you
may have had in your home in the past 10 yeafS. We are only interested in residential
appliance use. Do not include appliances that you may have used as part ofa job.

a. During the past 10 years, did you ever have a digital electric c/ock or c/ock radio in your
bedroom, i.e. an electric c/ock that gives the time with large /ighted numbers (most often red
or green)?

OYES 0 IF YES, 1- how many years did you use it? __ years

2- how far away from the c/ock did you s/eep?

feel OR meters

oNO

o DO NOTKNOW

b. During the past 10 years, did you ever have a non-digital electric clock or c/ock radio in YOUf

bedroom, i.e. a c/ock without lighted numbers?

oYES 0 IF YES, 1- how many years did you use it? __ years

2- how far away From the clock did you sleep?

feet OR meters

oNO

o DO NOTKNOW



• c. Here is a list ofelectrical appliances often used at home. Please indicate whether in the
past 10 years you used each of these, for how many years you used them, and the amount
of lime used.

•

ln the past 10 years, During that time, how much
During the past 10 years, did you how many years did time (per day, week or month)
everhave a: you useit? did you spend using the

appliance?

Hairdryer? years minutes
OYes
o No Gircfe one:
o Do notknow per day / week / month / year

Gurling iron? years minutes
OYes
o No Circfe one:
o Donotknow per day / week / month / year

Electric massage unit? years minutes
OYes
o No Gircfe one:
o Donotknow per day / week / month / year

Sewing machine? years minutes
oYes
o No Gircfe one:
o Do notknow per day / week / month / year

Vacuum cleaner, either canister or uprig~ years minutes
OYes
o No Gircle one:
o Donotknow per day / week / month / year

Pop-up toaster? years minutes
OYes
o No Gircfe one:
o Donotknow per day / week / month / year

Mixer or blender? years minutes
OYes
o No Gircle one:
000 notknow per day / week / month / year



•Microwave aven? years minutes
OVes
o No Circfe one:
000 notknow per day / week / month / year

Fluorescent table or desk lamp? years minutes
OVes
oNo Circfe one:
o Donotknow per day / week / month / year

Colour television? years minutes
OVes
o No Circfe one:
o Do notknow per day / week / month / year

Black and white television? years minutes
OVes
o No Circfe one:
o Do notknow per day / week / month / year

Personaf computer? years minutes
OVes
o No Circfe one:
o Do notknow per day / week / month / year

•



•

•

d. Here are some commonly used devices. Please indicate which ones you have used in
the past 10 years and the amount of time used.

Electric blanket Electric mattress Electric water bed
pad/Heating heater

La-Z-Boy

ln the last 10 years, OYes OYes OYes
which of the fo//owing, if DNo o No o No
any, did you use at your 000 notknow 000 notknow o Do notknow
residence?

During the last 10 years, years years years
for how many years did
you use if?

On average, how many months months months
months of the year did
you use it?

Did you usually keep the o Sleep with unit 0 Used with unit 0 S/eep with unit
unit on ail the lime you on on on
used it or did you put it off o To warmbed 0 Used with unit 0 To warm bed
before using il? on/y off only

000 not know o Do not know o Do notknow

How many hours at a hourslnight hourslday hourslnight
lime did you usually use
it? or

night

What temperature did you 0 High 0 High 0 High
usually have it on? 0 Medium 0 Medium 0 Medium

o Low o Low o Low
o Donotknow o Do not know o Do notknow

Temperature:__



•

•

37. Air conditioning and e/ectric fans

Please indicate whether, in the past 10 years, yau used aircanditianers and electrie fans
in your bedroam, and the amaunt af time used.

Air conditioner Electric fan

ln the last 10 years, OVes 0 Yes
which of the fallowing, if o No 0 No
any, did you use in your o Do not 0 Do not know
bedraam, while yau k
slept? n

0

w

During the last 10 years, years years
far how many years did
you use it?

On average, haw many months months
months of the year did
you use it?



• Now we would like ta ask some questions about your hobbies
and Jeisure activities.

IH. HOBB/ES AND LE/SURE 1
38. Since you were a teenager (age 15), did you have a

regular hobby or a leisure activity that you would do at Jeast 10 times a year, for 2 years or
more? Ifyes, how often did you do it peryear, how many hours at a time, during how many

years, and how oJd were you whenr.=~b:0=u=s=t=a=rt=e=d=?===============~

Numberof
times

peryear

Number of Total
hours per number of
session years

Atwhatage
did you
start?

0 Cabinet making or wood working Years

0 Paint stripping (fumiture or other) Years

0 Painting, ariistie Years

0 Painting, other (fumiture, walls, cars) Years

0 Metal working Years

0 Soldering (soldering iron) Years

0 Welding (electrie arc or aeetylene) Years

0 Pottery Years

0 Weaving or other textile work Years

0 Wine or beer making Years

0 Fur or leather processing Years

0 Animal stuffing Years

0 Printing/publishing Years

0 Photograph developing Years

0 Spraying of trees, weeds or grass Years

0 Other handicrafts Years

o please specify:

0 Other activities (please specify):

a) Years

b) Years

e) Years



d) Years

•



Numberof Numberof Total At whatage
times hoursper numberof didyou

peryear session years start?

0 Air fresheners Years

0 Herbicides Years

0 Fungicides Years

0 Insecticides Years

0 Other pesticides Years
o please specify:

D Years-

Chemical solvents
(e.g. turpentine, pain! remover,

0 white spirit) Years

Oil-based paints, lacquers,
0 stains or vamishes Years

0 Latex paints Years

0 Film developing fluids Years

0 Wood glue Years

0 Epoxy &plastic glueslresins Years

0 Gasoline, ails, fuels Years

Metal cleanersldegreasersl
0 aven cleaners Years

0 Nail polish remover Years

0 Hairsprays Years

0 Hairdyes Years

Floorwaxes

•

•

39. Since you were 15 years a/d, in your activities al home, did you use any of the fol/owing
products at least 10 limes a yea~ for 2 years or more:

Thank you for your time!



tI APPENDIX C: Distribution of Sites of Cancer Among the Control
Subjects
Site ofCancer ICO-9 Code Number ofSubjects Percent of Contrais

Included in the Analysis
Stomach 151 27 4.7%
Small intestine 152 3 0.5%
Colon 153 138 24.0%
Rectum 154 46 8.0%
Gallbladder and extra- 156 1 0.2%
hepatic bile duets
Peritoneum 158 9 1.6%
Nasal cavity 160 2 0.3%
Bane 170 2 0.3%
Connective tissue 171 5 0.9%
Skin melanomas 172 22 3.8%
Uterus 179 3 0.5%
Cervix uteri 180 15 2.6%
Endometrium 182 III 19.3%
avaries 183 45 7.8%
Other female genital 184 8 1.4%
organs
Bladder 188 39 6.8%
Kidney 189 33 5.7%
Eye 190 2 0.3%
Thyroid 193 22 3.8%
Lymph nodes 196 29 5.0%
Lymphosarcomas and 200 2 0.3%
reticulosarcomas
Other malignant 202 6 1.0%
neoplasms of lymphoid
and histiocytic tissue
Multiple myeloma and 203 5 0.9%
immunoproliferative
neoplasms

-156-



Appendix C (continued)

Site ofCancer ICD-9 Code Number of Subjects

Excluded from the Present Study
Tongue 141 6
Major salivary glands 142 4
Gums 143 2
Mouth 144-145 4
Oropha~nx 146 3
Nasopharynx 147 1
Other sites oforal cancer 149 1
Esophagus 150 2
Larynx 161 11

Excluded from Original Study

•

Liver, intrahepatic bile
duct
Pancreas
Lung, bronchus, trachea
Non-melanoma skin
cancer (other malignant
neoplasms of skin)
Breast
Brain and nervous
system
Malignant neoplasm of
other and ill-defined
sites
Leukemias

155

157
162
173

174
191-192

195

204-208

-157-




