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Executive Summary

Alcohol is causally related to cancers of the mouth, pharynx, oesophagus, colon, rectum, and
liver. Itis also causally linked with breast cancer in women. Cancer is one of the few
alcohol-related problems where the association is largely linear and dose-related—that is, the
risk of cancer increases with the amount of alcohol consumed. The dose-response threshold
is not consistent over all cancer sites. Breast cancer, in particular, appears to be significantly
impacted by low levels of consumption.

In general, a dose-response relationship signals that any measures that control per capita
alcohol consumption will reduce the risks of alcohol-related cancer in the population.
Initiatives to curtail alcohol consumption may take place at the population or individual
level, although their impact is greater when used in combination. Examples include: 1) laws,
policies and regulations related to the distribution and sale of alcohol; 2) use of mass media
and other population-level measures to promote health; and 3) targeted information and best
advice campaigns, including efforts by health practitioners to inform their target populations
about low-risk drinking or abstention.

Recommendations aimed at decreasing the harm of alcohol take an environmental
perspective in this paper. This perspective, based on extensive research, recognizes that
there are numerous factors that contribute to drinking-related problems. Chief among them
is the availability of or access to alcohol. Price, number of alcohol outlets per capita, hours
of sale, number of selling days per week and legal drinking age are all examples of
environmental factors that influence alcohol availability and consumption. All are subject to
government control.

The Miller Rootman Report on The Primary Prevention of Cancer published in 1995 supported
the environmental perspective regarding the prevention of alcohol-related cancer. Among
other things, the authors recommended that: 1) governments resist pressures to reduce the
price of alcohol since the societal costs of increased alcohol consumption greatly outweigh
its economic benefits to alcohol producers and the hospitality industry; 2) the provincial
government keep its existing system of alcohol distribution and not move toward
deregulation of alcohol sales; 3) prevention initiatives aimed at reducing excessive
consumption be population-based; 4) publicly administered mandatory server training be
introduced in Ontario and its efforts and impact be evaluated; 4) community mobilization to
encourage support for alcohol controls be increased; and 5) guidelines for low risk
consumption of alcoholic beverages be developed and promoted.

These recommendations are still valid today. Indeed, progress has been made on a few. The
Low-Risk Drinking Guidelines LRDGs), for example, were developed in 1997. Based on a
review of the literature by international experts, they have been endorsed and promoted by
the Centre for Addiction and Mental Health, the Ontario Public Health Association, the
Association of Local Public Health Agencies, the College of Family Physicians, municipal
public health departments and others. The LRDGs balance the risks and benetits of alcohol
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consumption by advising healthy adults who choose to drink to have no more than 2
standard drinks on any single day — up to a weekly maximum of 14 standard drinks for men,
and 9 standard drinks for women. They further outline instances when it is best to drink less
or not at all.

Not all of the recommendations in the Miller-Rootman report (1995) have been
implemented, however. Certainly, opportunities for more extensive promotion of the Low-
Risk Drinking Guidelines, particularly in connection with policy initiatives and other
prevention measures, abound.

Preventing alcohol-related cancer will not be an easy task. Only a sustained, long-term
commitment to a healthy public policy, targeted public education and adequately funded
research is likely to yield results. Below are recommendations for action in each of these
areas.

Recommendations
The Alcohol and Cancer Working Group recommends that the Toronto Cancer Prevention
Coalition work collaboratively with other agencies and institutions to:

1. Promote healthy alcohol policies by:
a) Persuading the Ontario and Canadian governments to retain strong controls on
alcohol availability and avoid policies or practices that lower the price of alcohol,
increase outlet density, or expand access to alcohol.

b) Persuading the Ontario government to make server intervention training mandatory
for all licensees.

¢) Persuading Health Canada, the Ministry of Health, the Canadian Cancer Society,
Dieticians of Canada and others to officially endorse the Low-Risk Drinking Guidelines
and allocate resources to the development and dissemination of clinical practice
guidelines and the provision of relevant professional development opportunities.

d) Persuading the Ministry of Health to explicitly recognize alcohol as a risk factor for
cancer (particularly cancer of the breast) in the Mandatory Health Programs and Services
Guidelines and outline areas for public health activity in this area.

e) Persuading the Ministry of Education and Training to officially renew its
commitment to a comprehensive Drug Education Policy Framework, and all school
boards to review their current policies and practices and take steps to ensure they
meet the prescribed standards.
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2. Support targeted education by:

a)

b)

Working with Cancer Care Ontario, public health, health promotion and substance
abuse prevention groups to educate the public and groups at risk about the links
between alcohol and cancer, and promote adherence to the Low-Risk Drinking

Guidelines.

Working with medical schools and professional associations to educate health
professionals about the links between alcohol and cancer and provide them with the
tools and resources they need to screen for risk and intervene at an early stage.

3. Expand cancer research by:

a)

b)

Encouraging Cancer Care Ontario, the Canadian Cancer Society and addictions
research organizations to improve data collection related to alcohol-related cancers
and ensure this information is publicly available in a timely manner.

Encouraging Ontario-based research institutions to play a lead role in standardizing
data collection on alcohol and cancer in order to facilitate the sharing and
verification of research outcomes in different jurisdictions, both locally and
internationally, and ensure researchers take into account both volume of drinking
and drinking patterns in their studies.

Encouraging funders of cancer research to support projects that address
underdeveloped areas of knowledge or less understood cancers, and Canadian
research institutes to increase funding for addictions research.
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Introduction

In the fall of 1999, the Toronto Cancer Prevention Coalition (T CPC)EinVited the Ontario
Public Health Association’s Alcohol Policy Network to bring together a small group of
researchers and health promoters active in the substance abuse field. Our task: to examine
the links between alcohol and cancer and make recommendations for action building on the
final report of the Task Force on the Primary Prevention of Cancer published in 1995.

This report is based on a summary of the epidemiological and prevention literature on
alcohol and cancer. It draws on statistics provided by Cancer Care Ontario and the National
Cancer Institute of Canada, research on the links between alcohol and cancer included in a
comprehensive report on low-risk drinking by Single et al. (1999a), as well as other research
documents.

The report is organized into five sections. Section A focuses on alcohol and health,
including important differences between the chronic and acute complications of drinking.
Section B looks at alcohol use and cancer. Based upon research reviewed and summarized
by Dr. Susan Bondy (in Single et al. 1999a), this section provides an up-to-date analysis of
what is known about the links between alcohol and cancer. It also includes relevant cancer
statistics. Section C makes a case for an environmental perspective with regard to the
prevention of alcohol-related cancers and summarizes recommendations from researchers,
governments and health-related groups interested in this topic. Section D considers the
evidence on the effectiveness of various prevention strategies and analyzes the status and
relevance of recommendations pertaining to alcohol in the Miller, Rootman et al report
(1995). It concludes with recommendations for action in three areas: policy, education and
research.

A. Alcohol and Health

Drinking alcoholic beverages has been shown to be associated with a wide range of chronic
and acute problems (Bruun et al., 1975; Edwards et al., 1994; Holder and Edwards, 1995). It
also exacts a heavy financial toll on Canadian society (Single et al., 1996). Examples of acute
problems include: drinking-related car, boat, bicycle, and snowmobile crashes; falls and
associated traumas; various forms of violence and social disruptions in public venues or in
domestic situations; unplanned and/or unprotected sex; work-related injuries; fires; alcohol
poisonings; and complications from mixing alcohol with over-the-counter medications and
prescription or illicit drugs.

6 The Toronto Cancer Prevention Coalition comprises groups and individuals with an interest in cancer
ptevention from across Metropolitan Toronto. Totonto Public Health has taken a lead role in convening and
facilitating its development. Ten working groups form the basis of the coalition, focusing on the following
topics: screening and eatly detection; environmental carcinogens; occupational carcinogens; ultraviolet
radiation; diet; tobacco and alcohol. Each working group is preparing a report. It is proposed that the coalition
produce a comptehensive, integrated, and sustainable agenda for cancer ptevention across the GTA, with
recommendations and priorities for policy and action, to be presented at a policy and planning conference
March 7 and 8, 2000.
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The range of chronic conditions associated with drinking is also long and includes
cardiovascular and neurological conditions, liver cirrhosis, and cancer. Although the
heaviest drinkers are at highest risk of experiencing both acute and chronic complications
related to alcohol use, there are some noteworthy differences between these two types of
problems. Drinking-related trauma is affected by three general conditions: 1) the
environmental, temporal and social contexts; 2) the drinking pattern associated with the
event, including the blood alcohol concentration of the drinker and victim; and 3) the mental
condition and volition of those involved in the incident.

These conditions are likely of lesser importance for most chronic problems associated with
drinking, including cancer. Here, the volume of alcohol ingested over a period of months or
years is considered of particular relevance, as may be the patterns of drinking over time.
Other factors such as environmental hazards, genetic predisposition, general health status,
and lifestyle behaviours like diet, exercise and tobacco use also need to be considered.

Members of the general public have a growing appreciation for the risks associated with
heavy drinking, both for the drinker and those with whom he or she comes in contact. A
study of community alcohol concerns conducted in Sudbury, Ontario, for example, found
that 70% of adult respondents had experienced disruptions or more serious problems in the
past year due to drinking by others (Allen et al., 1999). Still, while the public may be aware
of problems such as violence, drinking and driving, public intoxication, liver cirrhosis, and
alcohol dependence, the link between alcohol and cancer is perhaps less well understood.

The associations between alcohol and cancer are important to consider for several reasons.
First, drinking has been associated with a wide range of cancers and its health risks involve a
diverse sector of the general population. Second, heavy drinking is associated with smoking
and both alcohol and tobacco use have been associated with cancers and in some instances
have been shown to have a synergistic effect in cancer development. Third, in some cases
the volume of drinking required to increase the risks of cancer is not typically considered
"heavy drinking" and considerably lower than that consumed by persons labeled alcohol
dependent. Fourth, recent media coverage about the protective effects of modest amounts
of alcohol for selected segments of the population has tended to overshadow the elevated
risks associated with alcohol use for many conditions, including cancers. Fifth, public
education campaigns have stressed acute and more dramatic complications, such as car
crashes, while virtually ignoring chronic conditions, such as alcohol-related cancers. Finally,
it is unlikely that the public is aware of the potential of alcohol control measures and policies
for reducing alcohol-related cancers.

According to the 1999 Canadian Pmﬁ/zﬂ, approximately 1,207 of the 6,503 men and women
who died of alcohol-related causes in 1995 perished due to cancer of the breast, larynx, lip,
oral cavity, pharynx, liver and esophagus. This is higher than the estimated number who died
in impaired driving crashes that year.

7 See Single et al. (1996) for their study on the economic costs of substance abuse.
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Among women, cancer was the leading cause of alcohol-related death in 1995, ahead of
motor vehicle accidents and liver cirrhosis. For men, cancer was the second leading cause of
alcohol-related death after suicide/self-inflicted injury, followed by motor vehicle accidents
and liver cirrhosis.

Table 1. Deaths, potential years of life lost, and hospital separations attributed to alcohol by cause,
Canada, 1995

Disease Mortality Potential Years of Hospital
(ICD-9 Code) Life Lost Separations

Breast Cancer (174, 233.0) 192 4,259 813
Laryngeal Cancer (161, 231.0) 190 3,093 624
Lip & Oropharangyeal Cancer 201 3,413 735
(140-1, 143-6, 148-9, 230.0)

Liver Cancer (155, 230.8) 251 4,289 393
Esophageal Cancer (150, 230.1) 373 5,606 657
Total Cancer 1,207 20,660 3,222
All Alcohol-related Causes (cirrhosis, 6,503 172,126 82,003

injuries, poisonings, suicide, birth
defects, etc.)

Cancer as % of all causes 19% 12% 4%
Data Source: Canadian Profile: Alcohol, tobacco, and other drugs, 1999. Toronto: CAMH and CCSA.

B. Links Between Alcohol and Cancer¥

The potential role of beverage alcohol intake in the development of human cancers has been
the subject of several critical reviews over the last 15 years. Important examples include the
pivotal 1988 International Agency for Research on Cancer Report on alcohol carcinogenesis (IARC,
1988), and the overview led by Sir Richard Doll (Doll et al., 1993). English et al. (1995)
systematically examined evidence for cancers of the upper aerodigestive system, digestive
organs, female breast, female reproductive system, bladder and kidneys. Several meta-
analyses focusing on individual sites have also appeared (for example, Longnecker, 1994;
Smith-Warner et al., 1998; Corrao et al., 1999). In addition, various governments routinely
provide overviews and updates to this literature, even if these do not include a formal critical
appraisal or quantitative summary (United States Department of Health and Human
Services, 1997). The pages that follow provide a summary of the research literature on the
links between alcohol and various cancer site along with an overview of the Ontario

data.@

8 Excerpt, with some rewording and additional tables, from Evidence regarding the level of aleobol consumption
considered to be low-risk for men and women (Single et al., 1999a) written by Dr. Susan Bondy, Research Scientist,
Institute for Clinical and Evaluative Sciences. Permission given.

9 This ovetview updates eatlier summaty teports, but does not present meta-analytic summaries of the
observed associations. Rather, new studies that present relative tisk data have been identified where they have
been located. Preferential attention was given to repotts pertaining to moderate drinking.

10 For a detailed overview of cancer statistics, along with figures and table, please refer to Appendix A.
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Oropharyngeal and esophageal cancer

Specific sites of the upper aerodigestive tract including the mouth, pharynx, larynx and
esophagus are among those for which the evidence of a causal association with alcohol is
most clear and long-standing. Both the 1988 IARC Report and Doll (1993) found a causal
association. English et al. (1995) similarly concluded there was sufficient evidence for a
casual role of alcohol in cancers of the oropharynx and esophagus. This evidence is strongly
supported by research directed toward disentangling the role of potential confounders,
notably tobacco use (La Vecchia and Negri, 1989; Doll et al., 1993). There is also supportive
research investigating dose-response, both in terms of individual consumption and
associations with alcoholic beverages of differing strengths (Doll et al., 1993). A recent
report shows a positive association between dysplasia of the oral epithelium and beverage
types of increasing alcohol concentration (Jaber et al., 1998).

Possible mechanisms for alcohol-related carcinogenesis in the upper digestive system pertain
to direct contact of alcohol, or acetaldehyde, with local tissues (Doll et al., 1993; Garro and
Lieber, 1992; Doll, 1998). Alcohol has been found to have an association with oral epithelial
dysplasia that is both independent of and synergistic with tobacco use (Jaber et al., 1998). A
recent report by Gronbaek et al. (1998) examines the effect of different beverages alone and
in combination. They found an association between alcohol and cancers of the oropharynx
and esophagus within ranges of ‘moderate’ drinking, but only for beer and spirits, not wine.

Ethanol is cytotoxic (IARC, 1988). Direct contact of cells in the mouth and esophagus to
alcohol may lead to a process of cell death and proliferation that may increase the likelihood
of carcinogenic mutations. As well, the production of acetaldehyde through alcohol
dehydrogenase activity of bacteria in the mouth and upper digestive system may be
important in carcinogenesis. Acetaldehyde is found in the mouth after ethanol is consumed
(Homann et al., 1997a). Acetaldehyde applied to the epithelium of the upper digestive
system in animals also causes hyperplasia and hyperproliferation (Homann et al., 1997b).

It has been suggested, although not directly demonstrated, that where alcoholic beverages
are taken with food (most often noted for wine) the ethanol is prevented from remaining in
the mouth and esophagus, so the ethanol does not interact with oral bacteria. This may
explain the lower relative risks associated with wine (Gronbaek et al., 1998) and observed in
studies conducted in primarily wine-drinking populations (Garidou et al., 1990).

Some 2,000 Ontarians, most of them men, are diagnosed with oropharyngeal and esophageal
cancers and an estimated 960 die from these diseases each year. These numbers represent
just over 4% of new cancer cases and cancer deaths annually in the province. According to
Cancer Care Ontario, cancer rates in these sites are either stable or declining among the
general population (Cancer Care Ontario, 1999).
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Table 2. Incidence and Mortality: Oropharyngeal and Esophageal Cancers
in Ontario, 1995

Cancer Site New Cases Deaths

M F Total M F Total
Lip & Oral Cavity 523 270 793 145 83 228
(140-145)
Pharynx (146-148) 220 91 311 79 31 110
Larynx 323 69 392 127 38 165
(161)
Esophagus (150) 303 136 439 322 143 465
Total 1,369 566 1,935 673 295 968
As % of all 6.0 2.6 4.4 6.0 2.9 4.5
cancers

Source: Cancer Care Ontario, W&d

Cancers of the liver, stomach, and pancreas

Cancers of the liver, stomach, and pancreas are discussed together because for each of these
organs, alcohol and heavy drinking are clearly associated with inflammatory changes. This
inflammation may precipitate hyperplasia and neoplastic changes, particularly in the presence
of co-carcinogens (Garro and Lieber, 1992; Doll et al., 1993). The intermediate link of
inflammatory change is more generally accepted for cancer of the liver, but considered only
plausible for cancers of the stomach and pancreas (Doll et al., 1993). The effect of alcohol
on liver metabolism may also have an indirect effect on cancer risk of the digestive organs,
as a result of reduced clearance of other carcinogens from the system (Anderson et al., 1996;
Chhabra et al., 1996). The importance of hepatitis B infection as a possible confounder in
the association between alcohol and liver cancer has been considered in some studies, with
inconsistent results thus far (Thomas, 1995).

TARC (1988) concluded alcohol caused liver cancer based on the consistent, monotonic
association and biologic plausibility. Cirrhosis is a well-documented consequence of chronic
heavy drinking and is known to be associated with cancer (Columbo, 1998). English et al.
(1995) claimed that there was limited evidence of a causal association and noted that alcohol
is toxic to liver cells in the absence of cirrhosis, and that alcohol intake has a dose-response
relationship with liver cancer in patients without cirrhosis.

A thorough review by Farber (1996) concluded there is no convincing evidence that alcohol
has a direct causal role in liver cancer. It is more likely that it plays an indirect role, through
cirrhosis, as a promoter of tumors, and through possible metabolic effects on clearance of
other carcinogens. A 1999 meta-analysis by Corrao et al. (1999) found a significant positive

association between liver cancer and alcohol consumption, with estimated relative risks of
1.2 for 25g/day, 1.4 for 50g/day, and 1.8 for 100g/day.

Case-control or cohort studies on primary liver cancer, which do not focus on patient
cohorts with existing cancer of cirrhosis and published from 1995 forward, are rare. A
cohort study from Nagasaki, Japan, found a slight positive association with total alcohol
intake (Goodman et al., 1995).
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The link between alcohol use and chronic gastritis is clearly shown, although progression
from chronic gastritis to neoplasia is less well understood and probably involves other
factors in addition to alcohol (Bode and Bode, 1997; Bode and Bode, 1992). The interaction
between alcohol intake and smoking in the development of gastric cancers is unclear, but the
possibility of a synergistic interaction of these risk factors (possibly with diet as well) cannot
be dismissed.

A similar situation may exist for pancreatic cancer. Doll concluded that although alcohol
intake is associated with calcifying pancreatitis, a direct role in pancreatic cancer was unlikely
(Doll et al., 1993). In fact, the most up-to-date conclusions of researchers in this area are
that prospective and case-control studies do not support a causal association between
alcohol and either cancer of the stomach or pancreas (MacDonald, 1999).

According to statistics collected by Cancer Care Ontario, pancreatic cancer is the fifth
leading cause of cancer mortality in the province, followed by stomach cancer. Liver cancer
is relatively rare.

Table 3. Incidence and Mortality: Stomach and Pancreas Cancer
in Ontario, 1995

New Cases Deaths
Cancer Site
(ICD-9 Code) M F Total M F Total

Stomach (151) 618 367 985 413 280 693
Pancreas 469 487 956 470 503 973
(157)

Total 1087 854 1941 883 783 1666
As % of all 4.8 3.9 4.4 7.8 7.8 7.8
cancers

Source: Cancer Care Ontario, Wwww.cancercare.on.ca|

Cancers of the colon and rectum

Authoritative reviews of studies of alcohol and colorectal cancer have found evidence of a
weak but fairly consistent positive association, particularly for rectal cancer (Doll et al., 1993;
Longnecker, 1992; Longnecker et al., 1990; Seitz and Poschl, 1997; Seitz et al., 1998a; Seitz
et al., 1998b; Simanowski et al., 1995). These reviews tend to agree in their conclusion that a
positive dose-response association exists between alcohol intake and colorectal cancer risk,
but that there is inadequate evidence of a direct causal role 1ARC, 1988; Doll et al., 1993;
Longnecker, 1992; English et al., 1995). Corrao et al. (1999) found colorectal cancer to be
associated significantly with alcohol consumption, with estimated relative risks of 1.4 for
25g/day, 1.9 for 50g/day, and 3.6 for 100g/day.

11 Rates for primary liver cancer (ICD9 site 155) are not reliable because many liver cancers are metastases
most commonly arising from the breast, lung and colon. The Canadian Centre on Substance abuse, however,
estimates that some 251 Canadians died of alcohol-related liver cancer in 1995 (Canadian Profile, 1999), based
on the etiologic fractions developed by Single et al. (1995).

10
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The most recent reports are not entirely consistent in their findings. A recent cohort of
Finnish men (Glynn et al., 1996) found a positive trend for alcohol intake within smokers,
and an estimated increased risk of 17% with each additional drink. The American Nurses
Health Study showed a positive association for colon cancer (Giovannucci et al., 1995). A
cohort of Japanese-American men also reported a strong positive association for rectal
cancer (Chyou et al., 1995). However, an Italian case-cohort study reporting on cancers of

colon and rectum by tumor site, failed to show any dose-response relationships (Tavani et
al., 1998).

Alcohol may be important as a cofactor in tumors associated with smoking (Yamada et al.,
1997) and poor diet, including low folate intake (Boutron-Ruault et al., 1996; Kato et al.,
1999). Alcohol has been associated with the formation of adenomatous polyps, a pre-
cancerous lesion (Kearney et al., 1995), and may play a role in later stages of tumor growth
(Boutron-Ruault et al., 1995). One recent line of work in this area regarding biological
mechanisms is focused on the role of acetaldehyde (a first metabolite of ethanol) and its
production in the gut by intestinal bacteria (Seitz et al., 1998a).

According to Cancer Care Ontario, colorectal cancer is the third most commonly diagnosed
type of cancer among women and men across the province. While rates of colorectal cancer
continue to decline they remain high in most industrialized countries, with Ontario having
among the highest in the world.

Table 4. Incidence and Mortality: Colorectal Cancer
in Ontario, 1995

New Cases Deaths
Cancer Site
(ICD-9 Code) M F Total M F Total
Colorectum 3,064 2,797 5851 1,268 1,096 2,364
(153-54)
As % of all 135 12.9 13.2 11.2 11 111
sites

Source: Cancer Care Ontario, Wwww.cancercare.on.cal

In TorontoE colorectal cancer was the eighth leading cause of death out of all possible
causes for both females (280) and males (298) in 1995. It was tied as the fifth leading specific
cause of potential years of life lost (PYLL) for female Torontonians in 1995, accounting for
4% of total PYLL (Toronto Profile III, 1999).

12 We have included selected Toronto statistics for colotectal and breast cancets in order to give a sense of
their health impact relative to all causes of death.

11
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Cancer of the breast

A rapid expansion of research on the association between alcohol intake and breast cancer in
women has taken place in recent years. An association between alcohol and breast cancer
has been suspected for two decades (Rosenberg et al., 1993; Henderson et al., 1989). Many
of the earlier overviews, particularly those prior to 1995, concluded that there was
insufficient evidence of a causal relationship (IARC, 1988; McPherson et al., 1993;
Rosenberg et al., 1993; Schatzkin and Longnecker, 1994).

A series of meta-analyses and other overviews have appeared in recent years. Most have
found a modest, but inconsistent and linear association with risk (Longnecker, 1992;
Longnecker, 1994) although one such synthesis found a greater association with heavy
drinking (Howe et al., 1991). The 1994 meta-analysis by Longnecker indicated a RR (relative
risk) of 1.38 associated with 3 drinks per day. English and colleagues reviewed 7 cohort
studies and 22 case-control studies and identified a moderately strong and consistent dose-
response association between alcohol intake and breast cancer risk (English et al., 1995). In
their overview, Hunter and Willett (1996) describe the evidence as showing alcohol to be
probably the best-established dietary risk factor for breast cancer (p. 63).

A critical review and meta-analysis conducted by Single et al. (1999) concluded that there is
sufficient evidence to consider alcohol a cause of breast cancer. Another recent meta-
analysis (Smith-Warner et al., 1998) examined seven prospective studies and included a
closer examination of the dose-response curve. In the analysis presented, which used alcohol
intake as a continuaus regression term, the risk of breast cancer increased nearly 10% with
each additional 10g* of alcohol per day. In a categorical analysis, consumption of 30g to 60g
per day was associated with a relative risk of 1.41 (CI: 1.18-1.69) relative to non-drinkers,
with limited evidence of a similar relative risk for intakes of 60g per day or more. The meta-
analysis by Corrao et al. (1999) found breast cancer to be associated significantly with
alcohol consumption, with estimated relative risks of 1.2 for 25g/day, 1.5 for 50g/day, and
2.2 for 100g/day (RRs were significantly higher for women living in Mediterranean ateas).

Not many recent publications have presented RR (relative risk) data. Enger and colleagues
presented data from two American case-control studies and reported a significant relative
risk of 1.7 for drinkers consuming greater than or equal to 27g/day versus those drinking
under 27g/day (Enger et al., 1999). Ferraroni and colleagues reported data on an Italian
case-control study in women described by the authors as relatively light drinkers. They found
a significant positive trend with increasing levels of intake (Ferraroni et al., 1998). Zhang and
colleagues reported contrasting data in women in the Framingham study, in which the
highest category of alcohol quartile of alcohol intake reported on was greater than or equal
to 15g/day (Zhang et al., 1999). These authors found no association between alcohol intake
and breast cancer incidence.

A number of possible causal mechanisms have been discussed linking ethanol to
carcinogenesis in breast tissue (Longnecker, 1995; Longnecker and Enger, 1996; Ringborg,

13 In Canada, one standard drink contains 13.5¢g of alcohol.

12
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1998; Seitz et al., 1998b; Singletary, 1997; Thomas, 1995; Wright et al., 1999). For none of
these, however, is there definitive evidence from animal or human data (Singletary, 1997).
Nor is there any consensus as to the most important mechanisms.

One proposition of a causal mechanism for alcohol in breast cancer is through hormonal
influences (Longnecker, 1995). Alcohol has been reported to increase estrogen levels and
bioavailability of estrogen (Reichman et al., 1993). The hormonal effects of alcohol remain
unclear, as is the question of whether alcohol is more closely associated with premenopausal
breast cancer (Schatzkin and Longnecker, 1994). Some studies have found no difference in
the association between alcohol intake and cancer risk when comparing pre-menopausal and
post-menopausal disease. A very recent publication by Enger found alcohol to be most
closely associated with estrogen-receptor and progesterone-receptor positive primary tumors
in post-menopausal women, and not associated with cancer risk in pre-menopausal women
(Enger et al., 1999).

Other evidence corroborating a possible role of alcohol in mediating hormonal effects
includes the observation that breast cancer risk associated with postmenopausal estrogen use
(hormone replacement therapy) may be increased among alcohol users (Zumoff, 1997,
Zumoff, 1998). Such an association was observed in the Womens Health Study (Colditz et
al., 1990b) and one other cohort of women (Gapstur et al., 1992), but not in a third
(Friedenreich, 1994). Experimental administration of alcohol along with estrogen treatment
results in markedly increased estrogen levels (Ginsberg et al., 1990).

Another possible mechanism, not exclusively relevant to breast cancer, pertains to
circulating levels of acetaldehyde and the formation of reactive oxygen species chemicals.
These chemicals could plausibly be associated with the nature of cellular changes seen in
breast cancer (Wright et al., 1999).

Epidemiological studies have also focused on the timing of exposure, as this is related to the
role of alcohol as an initiator or promoter. Two very recent case-control studies found
intensity of drinking to be associated with breast cancer more strongly than duration of
exposure (Bowlin et al., 1997; Levi et al., 1996). Alcohol use in later years, closer to the age
of diagnosis, is often found to have the closest association. It has been suggested that
alcohol may act as a late-stage promoter of breast tumors (Swanson et al., 1997), although
method effects (for example, more recent drinking is recalled with less random error) and
other possible biases have not been ruled out. Alcohol may also have a complex effect in
potentiating various other risk factors (Singletary, 1996; Singletary, 1997).

While breast cancer is uncommon in men, it is the most frequently diagnosed form of cancer
in women. According to Cancer Care Ontario, over 1 in four women in the province are
diagnosed with this disease each year and about 2,000 will die from it annually. While
incidence and mortality rates have fallen slightly in recent years they are relatively high, with
Ontario having some of the highest rates in the world.
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Table 5. Incidence and Mortality: Breast Cancer
in Ontario, 1995

New Cases Deaths
Cancer Site
(ICD-9 Code) M F Total M F Total
Breast (174-5)) 48 6,167 6,215 7 1,948 1,955
As % of all 0.2 28.5 14 -- 195 9.2
cancers

Source: Cancer Care Ontario, W&n&d

In Toronto, breast cancer was the cause of death for 433 Toronto women, making it the 4t
leading cause of death out of all possible causes for women in 1995. It was also the leading
specific cause of potential years of life lost, accounting for 10% of total PYLL for women in
1995 (Toronto Profile 111, 1999; see footnote 10).

Summary of the evidence

Even in 1995 sufficient evidence existed to conclude that alcohol consumption is associated
with an increased risk of cancer overall IARC, 1988). Pre-existing authoritative overviews
have demonstrated that alcohol has a causal role in cancer, at a minimum for the mouth,
pharynx, and esophagus, and that consistently positive associations are observed for other
important cancer sites, including colorectal and breast cancerd An analysis of the research
on the links between alcohol and cancer reproduced from a study published by Longnecker
and Enger in 1996 is provided in Table 6.

More recently, a stringent 1999 meta-analysis by Corrao and colleagues found high alcohol-
related risks for cancers of the oral cavity, larynx, and esophagus. Significant, although
weaker, associations were indeed found for colorectum, liver and breast cancers. Moreovet,
well-conducted studies on these diseases tended to report higher alcohol-related risks. For
all these conditions, low intakes, corresponding to daily consumption of two drinks or two
glasses of wine (25 g/day), have shown significant risks (Cotrao et al., 1999).

In terms of the shape of the association, a monotonic positive association is observed in
most instances of alcohol and cancer. Because of the high incidence of colorectal and breast
cancers in most developed countries, evidence of a positive association between alcohol and
cancers of the colon and rectum and breast is of major public importance. The significance
of this effect is not diminished by the possibility that alcohol may play a role primarily as a
co-carcinogen. In light of these conclusions, and because no cancer preventive effect is
indicated for ethanol, it can be concluded that total cancer risk is positively associated with
total alcohol intake.

14 For discussions of methodological issues concerning potential #nder- ot over-estimations of the correlation
between alcohol intake and cancer, see Jain et al., 1991; Friedenteich et al., 1993; Francesci & La Vacchi, 1994;
Schatzkin & Longnecker, 1994; Marshal & Boyle, 1996; Potter, 1996; Bradley et al., 1998; Graubard & Korn,
1999.
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Table 6. Summary of Epidemiological Data on Alcoholic Beverage Consumption
and Risk of Cancer

Cancer Site No of StudieJE Evidence of % Increase in Risk Synergy with
Causality per daily drink Tobacco
Breast 60 + 10 0
Colon 45 + 5 0
Esophagus 30 + 30 +
Larynx 20 + 30 +
Liver 25 + 20 0
Mouth 30 + 30 +
Pancreas 30 0 0 0
Pharynx 25 + 30 +
Rectum 45 + 5 0
Stomach 45 0 0 0
Bladder 20 0 0 0
Lung 15 0 0 0
Melanoma 5 0 0 0
Ovary 10 0 0 0
Prostate 5 0 0 0
Uterus 5 0 0 0

Source: Longnecker & Enger (1996), p.133. Permission to reprint.

The vast majority of individual studies along with formal and critical overviews have focused
exclusively on measures of total dose of exposure. The observation of a monotonic positive
association is in fact somewhat tautological, in that such a dose-response relationship is
heavily used as a criterion for a causal association (Weed and Gorelic, 1996). In the setting of
research on alcohol-related cancers, evidence of a differential effect attributed to different
drinking patterns might serve to reject the null hypothesis of a simple linear dose-response
relationship. Zhao et al. (1996) offer what appears to be a rare assessment of models other
than a strictly linear association in defining the dose-response relationship between alcohol
intake and colon cancer.

Most reviews of alcohol and cancer make no mention of patterns of drinking. In Corrao et
al. (1999), however, the authors suggest that, given equal doses, use of daily constant
amounts of alcohol may be riskier than weekend ‘binge’ consumption for cancers of the
upper acorodigestive tract, and possibly breast cancer. One discussion on breast cancer
(Kohlmeier and Mendez, 1997) argues that the differences between binge versus regular
drinking are likely important but that these have not been adequately explored. One might
speculate that research on drinking patterns and breast cancer will increase in light of the
attention being paid to breast cancer risk.

15 Approximate, rounded to multiples of 5. Includes only studies using self-reported alcohol intake.

16 Rough estimates based on authors’ impression after reviewing available data. The estimated risk of drinking
3 drinks daily would be 1.9 (3 x30%=90% increase). Whether moderate alcohol intake in the order of one drink
daily increases cancer risk is not known.
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Drinking patterns may be germane in determining the role of alcohol in the development of
those cancers for which the most likely causal pathways involve direct tissue injury and
metaplasia, or with bacterial production of acetaldehyde, such as may be relevant for cancers
of the mouth, esophagus, stomach, and rectum. The timing of alcohol use in relation to
meals, and opportunities for ethanol to remain in contact with oral mucosa have not been
explored in detail. The consumption of wine with food has been suggested as possibly
dampening the effect of alcohol intake and cancers of the oropharynx and esophagus. The
consumption of ethanol with meals also reduces the amount of ethanol passing into the gut
(Kalant and Khanna, 1989; Eckardt et al., 1998), and this may reduce the risk of cancers of
the lower gastrointestinal system. This supposition, however, does not appear to have been
tested directly. Overall, differences in the degree of association by beverage type have not
been consistently found.

In summary, average alcohol intake can be expected to have a positive and generally
monotonic association with total risk of cancer. Evidence of an association between alcohol
consumption and cancer, and observed levels of associated risk, tend to be greatest at the
highest levels of alcohol intake, including levels associated with alcohol dependence.
Importantly, however, there are scarcely any data to indicate a lower limit associated with
risk, with no level of alcohol intake serving a protective action against cancer. Similarly, little
evidence is available to indicate that any specific patterns of drinking pose less risk of cancer
relative to others.

C. Cancer Prevention Research

The research literature on the links between alcohol and cancer is extensive, numbering over
110 research reviews published in the past decade alone. The predominant focus of this
research is on etiology and epidemiology. In contrast, publications focusing specifically on
the prevention of alcohol-related cancer are rare, possibly a reflection of the expertise and
orientation of those typically involved in cancer issues, or the criteria for research funding.
Where studies of the etiology and epidemiology of alcohol-related cancers do point toward
prevention, they are suggestive but incomplete. Reduction of alcohol intake by heavy
drinkers, and even by moderate drinkers, has the potential to reduce the population risk of
several types of cancer. What the etiologic research on its own does not demonstrate is how
to accomplish this goal.

Levels of prevention

Prevention initiatives may target the population-at-large and the socio-cultural environment
where alcohol is purchased and consumed. It can also focus on individuals, or selected
drinking populations or groups at a high risk for cancer. Prevention measures at the broadest
level such as the population, group or community, might be oriented to lowering the overall
level of alcohol use, reducing the number of consumers practicing high-risk drinking or

17 Much of the discussion about alcohol and cancer tends to be folded into analyses of the role of diet.
Alcoholic beverages ate part of diet but their unique risks, benefits, and status should not be overlooked.
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reducing the frequency of high risk drinking practices in the population-at-large. For
individuals at risk of cancer who are regular drinkers, a complementary goal might be to
lower their daily and weekly alcohol intake. Enhanced screening and early intervention and
treatment for problem drinkers also constitute primary prevention of cancer if such
measures lead to lower alcohol consumption.

The range of distinctive strategies with regard to preventing drinking-related cancers is not
large but, in combination, their potential is substantial. These strategies arise out of a body
of literature devoted to the prevention of a broad range of alcohol problems. Typically, they
focus on: 1) laws, policies and regulations related to the distribution and sale of alcohol; 2)
mass media and other population-level health promotion measures; and, 3) targeted
information and best advice campaigns, including efforts by health practitioners to inform
users of service or target populations about low-risk drinking and abstention. When used in
combination, these measures can be assumed to reduce the risks of alcohol-related cancers
by reducing the overall rate of alcohol consumption and preventing an increase in heavy
drinking and directly encouraging heavy drinkers to reduce their intake of alcohol.

Potential for prevention

A large percentage of cancers are preventable through changes in lifestyle, drinking patterns,
and diet. Such lifestyle changes are conceivably open to influence from public policy and
other interventions. Doll (1996) notes that both nature and nurture play major roles in the
development of cancers, and devotes much of his writings to the latter. In his words:

The practical aspects of nurture...have been demonstrated by the discovery
of many avoidable causes and by the fact that the incidence of nearly all the
common cancers varies greatly on migration from one country to another
and, in stable populations, over time. If the causes responsible for this
variation could be identified and controlled we could reduce the age-specific
incidence of the disease by some 80-90%. Half of this could be achieved by
the application of existing knowledge (Doll, 1996, p.178).

Others have voiced a similar perspective. Oliveria et al (1997), for instance, observe that
cancer is largely an avoidable disease and that more than two-thirds of cancers might be
prevented through lifestyle modification. Specifically, diet, including alcohol-intake, is
thought to be related to roughly one-third of all cancer cases in North America (American
Cancer Society, 1999; Canadian Cancer Society, 1999).

Some researchers have suggested that trends in certain cancers are associated with
population trends in alcohol consumption. Writing on the increased incidence in head and
neck cancers in European males, Sankaranarayanan et al., (1998) postulate that the rising
rates are related to the rising consumption of alcohol and cigarettes in Central and Eastern
Europe. The authors conclude that:
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The increase in incidence is most marked in young and middle-aged males
and the changes are found to be related to birth-cohort, with rates increasing
in successive birth cohorts after 1910 (Plesko et al., 1994). Per capita
consumption of alcohol has declined in France in the last three decades and
the recent decline in incidence and mortality from oropharyngeal and
laryngeal cancers are consistent with the trends in alcohol
use...(Sankaranarayanan et al., 1998, p. 4785).

In general, there is a substantial body of research that points to a strong association between
per capita consumption and extent of heavy drinking (Edwards et al., 1994, Holder &
Edwards, 1995). Risk of alcohol-related cancers tends to increase with amount consumed
and the proportion of heavy consumers tends to be higher in those countries with higher per
capita rates of consumption.

In Canada, there are no recent studies based on the relationship between alcohol
consumption trends and cancer rates (see Anglin et al., 1995 for data from 1963-1983).
While carcinogenesis develops over many years, it is interesting to note that both cancer
rates and drinking levels have followed a similar stable or downward trend over the past
decade. The prevalence of current drinkers in Ontario in 1998 was the lowest in a decade,
with 82% of men and almost 73% of women reporting having consumed alcohol within the
past year. Rates of daily drinking have also dropped from eatrlier years for both men and
women, with 10% of male drinkers and 5% of female drinkers consuming alcohol on a daily
basis in 1998 (see Table 7). Per capita alcohol sales have also declined. According to
Statistics Canada, Ontarians aged 15 and up, bought 97.2 litres of alcohol in 1997-98, down
from 134 litres in 1976 and 121.7 litres in 1988 (Statistics Canada, June 24, 1999). This
downward trend appears to be reversing, however. Also, sales data generally underestimate
per capita consumption, as the latter would also include homemade products and alcohol
from illegal sources.

In contrast, there are emerging and potentially worrisome drinking trends. The proportion of
men who reported consuming five or more drinks in a single sitting on a weekly basis rose to
one in four in 1998, up from 16% in 1987 and 1977. During the same period, the rate of
heavy drinking among women rose incrementally, from 4% in 1977 to 5% in 1987 to 6% in
1998 (see Table 7).
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Table 7. Percentage of Current Drinkers, Daily Drinkers and Binge Drinkers,
Ontario, 1977, 1987, 1998

Adult Women (aged 18+) Adult Men (aged 18+)
1977 1987 1998 1977 1987 1998
% Drinking in past 73.4 78.8 72.5 85.9 87.6 82.0
year
% Drinking Daily 5.7 6.7 5.0 19.5 16.6 9.8
% Drinkjing 5+ 4.1 4.9 6.3 16.3 15.9 24.6

drinks ™ at a sitting
Source: Ontario Drug Monitor 1998: Alcohol, Tobacco and llicit Drug Use, 1977-1998.

According to Cancer Care Ontario, cancer incidence and mortality rates have been falling for
most of the past decade. In men, the decline is most pronounced for lung colorectal and
stomach cancer. In women, falling rates in breast and colorectal cancer have been partially
offset by rising rates of lung cancer. Nevertheless, the number of cancer cases and cancer
deaths is expected to increase in coming decades concurrently with population growth,
longer life spans and the aging of the boomer generation (Cancer Care Ontario, March
1999). Therefore, any advancement in prevention, however small, has the potential to
substantially reduce cancer-related costs, both human and economic.

In summary, over the past decade or so declines in overall cancer rates, and specifically
alcohol-related cancers have mirrored declines in per capita alcohol sales, percentage of
current drinkers and percentage of daily drinkers in the population. However, per capita

sales rates appear to be on the upswing, as are the rates of heavy or high-risk drinking among
vulnerable populations including women.

As life expectancy lengthens and the Ontario population grows, cancer cases and deaths will
rise, as will health-related costs. While data from several years ago indicate that 2.1% of all
cancers are directly attributable to alcohol (Single et al., 1995), its role in potentiating the
impact of tobacco, by far the biggest risk factor for cancer, has yet to be calculated. It can
thus be argued that, at minimum, maintaining or reducing per capita consumption and
lowering the incidence of risky drinking patterns among selected groups will make a positive
contribution to the prevention of cancer in Ontario.

18 In Canada, a standard drink contains 13.5 g of alcohol, the equivalent of a 5 oz glass of wine, a 12 oz setving
of regular strength beer, or a 1.5 oz serving of distilled spitits

19 Interestingly, while Aboriginal Peoples have higher rates of problem drinking and alcohol addiction than the
general population, their overall incidence of cancer of all sites is lower. Specifically, native men had lower-
than-average rates of cancer of the colon, lung and prostate as well as of lymphoma and leukemia but a higher
rate of kidney cancer. Native women had a significantly higher-than-average incidence of cancer of the
gallbladder, cervix and kidney but lower rates of cancer of the colon, breast, uterus and lymph nodes
(MacMillan et al, 1996). http://www.cma.ca/cmaj/vol-155/issue-11/1569.htm
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Approaches to Prevention

Much of the popular literature addressing the prevention of alcohol-related cancer deals less
with developing strategies per se and more with setting reasonable drinking targets defined
variously as:

e “No more than 1 drink a day,”(Harvard Center for Cancer Prevention, 1999).

e “Alcohol consumption should be limited or avoided” (International Union Against
Cancer, 1999).

e “If you don’t drink alcohol, don’t start. If you do drink...limit yourself to no more than

2 drinks per day for men and one for women” (American Institute for Cancer Research,
1999).

e “If you drink alcohol, whether beer, wine or spirits, moderate your consumption... limits
should not exceed between 20 to 30 grams of ethanol per day (i.e. about two to three
drinks of beer, wine or spirits each day) and may be lower than this for women.”
(European Code Against Cancer).

Most recommendations are presented within the general context of dietary guidelines and
healthy lifestyle choices. For example, the American Cancer Society (ASC) recommends that
individuals: 1) choose most of the foods they eat from plant sources; 2) limit their intake of
high-fat foods, particularly from animal sources; 3) be physically active: achieve and maintain
a healthy weight; and 4) limit consumption of alcoholic beverages, if they drink at all. The
latter point is clarified in ACS’s 1999 Nutrition and Prevention Recommendations as
follows:

Public health officials [should] advise people who already drink alcoholic beverages
to limit their intake to two drinks per day for men and one drink per day for women.
Women generally tolerate alcohol less well than men as a result of smaller body size
and greater ability to absorb alcohol. Women with an unusually high risk for breast
cancer might reasonably consider abstaining from alcohol. Children and adolescents,
pregnant women, people taking medications affected by alcohol, and those who are
driving, operating machinery, or unable to limit themselves to moderate drinking
should abstain from alcohol consumption (American Cancer Society, 1999).20]

The Canadian Cancer Society’s guidelines are very similar, with the second of its Seven Steps of
Health, encouraging Canadians to “choose a variety of lower fat, high fibre foods, ﬁaintain a
healthy body weight and limit... alcohol intake” (Canadian Cancer Society, 1999).

Moreover, the Canadian Cancer Society endorses Canada’s Food Guide for Healthy Canadians
which states that “for most adults, moderate drinking means no more than 1 drink a day and

20 See http:/ /www?2.cancer.org/prevention/index.cfm?prevention=recommendations.
21 See http://www.cancet.ca/info/pubs/sevenel.htm for mote information.
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no more than 7 drinks a week. @ Having more than 4 drinks on any one occasion, or more
than 14 drinks a week are a risk to health and safety. Women who are pregnant or breast-
feeding are advised to avoid alcohol.”

These guidelines, released a decade ago, were consistent with the definition of moderate
drinking offered by Canada’s Drug Strategy at the time. Interestingly, they differ slightly from
the recommendations in the technical background report upon which the Food Guide
nutrition recommendations were based. The latter states, among other things, that a healthy
diet should “include no more than 5% of total energy as alCOhOIE_jr 2 drinks daily, whichever
is less” (Canadian Dietary Guidelines, Recommendations and Standards).

Since the publication of both these documents, there has been much research on the “health
benefits” of alcohol. A group of internationally respected researchers from the University of
Toronto and the Addiction Research Foundation (now the Centre for Addiction and Mental
Health) reviewed the literature and, in 1997, released the Low Risk Drinking GuidelinesPq
(LRDGs). Intended for use in health promotion initiatives targeting healthy adults, the
LRDGs seek to balance the benefits of alcohol to heart health with the increased risks of
myriad health and social problems including injury, violence and chronic disease, including
cancer. They recommend that alcohol consumption be limited to no more than 2 standard
drinks on any single day — up to a weekly maximum of 14 standard drinks for men, and 9
standard drinks for women. Consuming alcohol at or below these levels, together with other
recommendations such as drinking slowly, waiting at least one hour between drinks, and
eating while drinking can minimize the risks alcohol poses to health by limiting overall
exposure to ethanol, and eliminating heavy drinking episodes.

The LRDGs also advise that no one start drinking alcohol for its protective effect against
heart disease as less risky alternatives such as exercise, better nutrition and quitting smoking
are recommended. Those who choose to drink can achieve benefits with as little as one
drink every other day. Those seeking help for a drinking problem are encouraged to follow
the advice of their counsellor or health professional. Pregnant or breastfeeding women,
individuals engaged in potentially dangerous activities or responsible for the safety of others,
and persons on certain types of medication or at risk of health problems such as liver disease
are advised to drink less or not at all.

While setting and disseminating information about low-risk drinking levels is considered an
important component in prevention, to date the efficacy of these messages and guidelines in
influencing drinking behaviour has not been determined (Walsh et al., 1998). Some even
posit that the mere existence of guidelines, or publicized changes in recommended daily or
weekly limits, encourages those who abstain from alcohol to start drinking, and drinkers,
particularly those who already drink at high levels, to increase their alcohol consumption.

18 One drink equals 1 bottle (or about 350 mL) of beer, 150 mL (ot about 5 oz) of wine or 50 mL (ot about 1
Y2 oz) of liquor.

23 See http://www.sfu.ca/~jfremont/lesson.html

24 See Appendix 2 for a more comprehensive discussion of the Low Risk Drinking Guidelines.
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Nevertheless, the LRDGs provide health practitioners and the general public with clear,
practical and research-based advice on drinking levels and practices. These guidelines are
meant to maximize the benefits of alcohol for certain segments of the population while
minimizing the overall risks to health and safety for drinkers and non-drinkers alike. All
other things being equal, the LRDGs can be expected to have as much impact as guidelines
related to diet or exercise. Their influence will be maximized, however, if they are part of a
comprehensive approach that also includes environmental supports in the form of controls
on alcohol availability, effective enforcement of existing liquor laws and guidelines and
community-based prevention and alcohol policy initiatives.

A comprehensive approach to the prevention of alcohol-related cancer is consistent with the
landmark Harvard Report on Cancer Prevention. The authors recommend that “alcohol control
programs ...go beyond awareness and education to bring about basic change at the
institutional, community and public policy level to create an environment that discourages
underage drinking and excessive alcohol consumption” (Colditz et al., 1997, p. S49). They
advocate reducing the availability of alcohol, increasing excise taxes to fund community-
based prevention campaigns, requirhtg responsible beverage service programs, and
eliminating irresponsible advertising.

The potential role of alcohol policies in preventing cancer is of growing interest to both
cancer and alcohol researchers. Austoker (1994), for example, points out that a large portion
of the total morbidity and mortality attributable to alcohol occurs among moderate drinkers,
even though individually they are at a lower risk of problems (see also Edwards et al., 1994).
He suggests that the best way to reduce the risks associated with alcohol consumption is to
combine national and local population-based alcohol policies with brief interventions by
general practitioners aimed at high-risk individuals (Austoker, 1994). Doll (1996) likewise
suggests that education, taxation, and medical interventions have the possibility of reducing
the prevalence of heavy drinking and thus reducing cirrhosis of the liver and certain cancers.

In general, research evidence on the impact of control and regulatory measures is stronger,
more consistent, and more broadly supported internationally than is the case for research
evidence on education and information dissemination (e.g., Moskowitz, 1989; Edwards et al.,
1994; Holder & Edwards, 1995; Munro, 1997).

25 In a study on the effects of alcohol advertising on consumption, Saffer (1996) concludes “although limited,
economic studies to date suggest that either new restrictions on advertising or more counter-advertising could
help reduce levels of alcohol use”(p.271).
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D. Recommendations

An environmental perspective

In developing the recommendations below, the Alcohol Work Group has adopted what in
the alcohol prevention literature is known as the environmental perspective. The term as
applied to alcohol problems is finding renewed popularity, although the older
epidemiological paradigm focusing on the host, agent and the environment is not out of step
with this perspective and continues to hold sway with many health professionals and
policymakers. The environmental perspective claims that there are numerous factors that
contribute to drinking-related problems. Among them, the conditions related to alcohol
distribution, promotion, sale and consumption are particularly critical.

Access to alcohol 1s an important aspect of the environment of alcohol sales and
consumption and can be broken down into several categories: price (e.g., price of alcohol
compared to other goods and services); geography (e.g., number of outlets per capita); e
(e.g., hours of sale and number of selling days of the week); psychosocial factors (e.g., advertising
practices and social views of drinking); and demography (e.g., low legal drinking age).

Alcohol is a consumer product and, in the marketplace, behaves much like other consumer
products (Bruun et al., 1975). On balance, if it is relatively inexpensive, extensively
promoted and sold widely, available at most hours of the day and with few restrictions on
the age or condition of the purchaser, one might expect high rates of drinking and drinking-
related problems. Research examining price and taxation, legal age of consumption, density
of alcohol retail outlets, and serving practices, for example, has found associations between
the degree of public access to alcohol and various alcohol-related problems (Holder &
Edwards, 1995).

Prevention of alcohol-related cancers will require consideration of structural and
environmental conditions related to alcohol distribution and sale. This is particularly
important for the following three reasons: 1) environmental conditions can be modified by
broad social policy; 2) a change in policy can reduce risk for many people and therefore is
cost effective; and 3) previous research has shown that policies bearing on drinking
environments are particularly effective in reducing drinking-related risks. A number of other
factors, including behaviors of current or future consumers of alcohol, interventions by
professionals, societal attitudes to alcohol, and awareness of risks associated with certain
drinking patterns and levels are also important to address within a comprehensive
prevention strategy.

The challenge is less that of finding new strategies than that of determining which strategies,
or combination of strategies, are most effective at a given time and place. At the same time,
political, logistic, and resource/economic constraints must be negotiated so that these
strategies, in synergistic combination, are implemented. Health-oriented policies and
interventions do not just happen. They require strong support from populations and
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decision-makers. Unfortunately, the views of the public may not always be consistent with
what research points to as the most effective strategies (e.g., Giesbrecht & Greenfield, 1999).

Recommendations of Miller, Rootman et al. (1995)

An environmental perspective on cancer prevention, and the prevention of alcohol-related
cancer in particular, underlined the recommendations of the Report of the Task Force on the
Primary Prevention of Cancer (Miller, Rootman, et al., 1995). The authors noted that cancers
attributable to alcohol were largely preventable. In keeping with a broad environmental
perspective, they recommended that: a) guidelines for low risk consumption of alcoholic
beverages be developed and promoted; b) governments resist pressures to reduce prices of
alcohol since the societal costs of increased consumption greatly outweigh the economic
benefits to the alcohol and hospitality industries; ¢) prevention interventions aimed at
reducing excessive consumption be population-based; d) the provincial government keep its
existing system of alcohol distribution and not move toward deregulation of alcohol sales; )
a publicly administered mandatory server training be introduced in Ontario and its efforts
and impact evaluated; and f) community mobilization to encourage support for alcohol
control measures be increased.

These recommendations are still relevant today. Indeed, progress has been made on some
fronts. The Low-risk Drinking Guidelines have been widely distributed and plans are
underway for a more comprehensive campaign. And the relative price of alcohol beverages
has not declined in recent years in Ontario. However, there is also cause for concern: recent
efforts to deregulate alcohol sales; a growing emphasis on alcohol sponsorship and
marketing; a far from optimum server-training program. Population-based strategies and
community mobilization related to alcohol policy could also be strengthened.

Toronto Cancer Prevention Coalition Alcohol Work Group Recommendations
Cancer is one of the few alcohol-related problems where the association between
consumption and risk is largely linear. That is, the higher the consumption, the greater the
risk. Measures that stabilize or reduce per capita consumption have the potential for
reducing the risk of cancer and should be supported.

The focus of the recommendations in the pages that follow, then, is on strategies that reduce
drinking-related harm by influencing high-risk and overall alcohol consumption in Ontario.
These strategies fall in the domains of policy, education and research, and call for sustained
commitment and involvement from governments, specific professions and interest groups,
and individuals.

The Alcohol and Cancer Working Group recommends that the Toronto Cancer
Prevention Coalition work collaboratively with other agencies and institutions to:
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1. Promote healthy alcohol policies by:

a) Persuading the Ontario and Canadian governments to retain strong controls on
alcohol availability and avoid policies or practices that lower prices of alcohol,
Increase outlet density, or expand access to alcohol.

Controls on sales and service

Currently, the province regulates the sale of alcohol through the Liquor Control Board of
Ontario (LCBO) and Alcohol and Gaming Commission of Ontario (AGCO). Among the
benefits of the system are responsible sale and service training and practices such as
challenge and refusal programs to prevent the sale of alcohol to underage purchasers and
intoxicated patrons. These controls operate in both licensed establishments and retail
outlets like liquor stores, beer stores and Ontario wine outlets. Alcohol control measures
exercised by the AGCO include the regulation of days and hours of operation of licensed
establishments, granting of liquor licenses and enforcement of compliance with licensing
regulations and alcohol advertising guidelines. In recent years there have been a number of
changes to the regulatory system governing alcohol in Ontario — many of them emphasizing
deregulation and increased availability. As noted earlier, alcohol policy research shows that
when restrictions are lifted, the well-being of communities is compromised. The Alcohol
Work Group strongly urges that existing alcohol control systems remain in place, existing
laws and regulations be better enforced and further efforts to privatize be resisted.

Controls on prices and taxes

Pricing, including taxation of beverage alcohol, can be an effective and scientifically
established means of limiting alcohol availability, and thus reducing consumption. Drinkers
are price sensitive; heavy and dependent drinkers at least as much as moderate drinkers.
Reducing the cost of alcohol through price reductions and/or changes in tax structure can
result in greater buying power for the consumer, leading to increased consumption and
increased exposure to alcohol-related harms. The LCBO standardizes prices for its products
and provides lower prices for some lower alcohol products. These practices help to
promote moderate consumption and should be maintained. The Alcohol Work Group
encourages the Toronto Cancer Prevention Coalition to recognize the role of taxes and price
controls in limiting alcohol availability, promoting public health and preventing alcohol-
related problems, including cancer.

Controls on advertising and promotion practices

Alcohol availability is also influenced by advertising and promotional strategies. Arms-length
regulatory agencies such as the AGCO and the CRTC have a role to play in monitoring
alcohol product marketing. Guidelines and/or restrictions on advertising and sponsorship
should be strictly enforced, especially where certain groups (e.g., women) are targeted without
concomitant public education on the potential risks of even low-level consumption. Liquor
control boards also have a role to play in ensuring that their marketing practices continue to
serve the public interest and uphold their broad social responsibility mandate.
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b) Persuading the Ontario government to make server intervention training
mandatory for all licensees.

Drinking rates and patterns can be affected by responsible service practices in places where
alcohol is sold or served. Server training generally covers practices that prevent patrons from
becoming intoxicated. Training typically covers ways to avoid overservice and intoxication.
Sample topics include: serving standard drinks, pacing drinks, serving food, understanding
how alcohol is metabolized and the factors that influence metabolization (e.g., tolerance for
alcohol, gender, body weight, fatigue, food in stomach, presence of other drugs, etc.), legal
responsibilities regarding service to minors and the intoxicated, and ways to deal with
intoxicated patrons.

In Ontario, server training is only mandatory under certain conditions. For example, when a
new liquor license is issued or when a license is under disciplinary action. Some
municipalities have set policies that make server training mandatory for anyone involved in
the service of alcohol at a special occasion permit event on their property. However, this is
not the case throughout the province. Given the research evidence that server training
programs can both reduce heavy drinking and promote responsible serving practices, the
Alcohol Work Group recommends that recognized server intervention programs be made
mandatory for all managers and staff involved in alcohol service. We also recommend that
these programs be periodically evaluated, and updated and improved based on the findings.

Currently, Smart Serve is the only server intervention program recognized by the AGCO.
However, there are gaps in groups receiving training, retraining requirements, enforcement
of responsible service practices and research on the impact of the program. The Alcohol
Work Group believes that addressing these gaps would improve the program and have a
beneficial impact on service practices and drinking norms in licensed establishments.

¢) Persuading Health Canada, the Ministry of Health, the Canadian Cancer Society,
Dieticians of Canada and others to officially endorse the Low-Risk Drinking
Guidelines and allocate resources to the development and dissemination of clinical
practice guidelines and relevant professional development opportunities.

The Low-Risk Drinking Guidelines were developed from a population-based perspective. They
strike a balance between the harms and benefits associated with alcohol consumption based
on the latest research. As noted eatrlier, the LRDGs set a daily upper limit of two standard
drinks for both men and women, with a weekly maximum of 9 drinks for women given their
greater vulnerability to alcohol’s effects due to smaller body size and other differences. The
Guidelines discourage “bingeing” or periodic heavy drinking. They acknowledge the benefits
to some people of low amounts of alcohol but also indicate that there are other ways to
attain to improve heart health, including a better diet, not smoking and getting more
exercise. Finally, the Guidelines recognize a number of groups and situations where less
alcohol is better and no alcohol may be best.

There is research to indicate that the risk of cancer increases as alcohol consumption levels
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rise. If we were to look at alcohol consumption strictly from a cancer prevention
perspective, no drinking would be preferable. However, alcohol also has some health
benefits for some groups. The Low-Risk Drinking Guidelines effectively balance these two
sides, particularly in cases where population-level messages are required.

There are slight inconsistencies between the LRDGs and drinking limits recommended by
Canada's Food Guide. As noted eatlier, it appears that the alcohol recommendations were
nuanced so as to support the CCSA/ARF moderate drinking guidelines in existence at the
time the Food Guide was released. Since the latter have been updated based on the latest
research, it is expected that inconsistencies related to drinking limits and days off from
drinking, for example, will be eliminated in upcoming revisions to Canada's Food Guide.

Physicians, dentists, nutritionists, nurse practitioners, and other medical personnel have an
opportunity to educate patients, and screen for and manage health problems. Yet few are
trained in how to address alcohol and other drug issues in their practice, particularly in the
context of prevention. Like other groups, health professionals are exposed to persistent
messages about the benefits of alcohol and may be providing inaccurate or outdated
information to their patients. Developing evidence-based tools, resources and training
opportunities based on the latest research on alcohol and health would improve the
consistency of messages to the public and, in particular, to groups in contact with the health
system. Clinical practice guidelines would also facilitate screening for and early identification
of drinking problems and alcohol-related cancers.

Dissemination and uptake of clinical tools and resources would be facilitated if they were
developed and endorsed by key organizations and opinion leaders in the health sector. The
Alcohol Work Group therefore recommends that Health Canada, the Ministry of Health, the
Canadian Cancer Society, Dieticians of Canada and others officially endorse the Low-Risk
Drinking Guidelines and allocate resources to the development and dissemination of clinical
practice guidelines and tools, as well as relevant professional development opportunities.

d) Persuading the Ministry of Health to explicitly recognize alcohol as a risk factor
for cancer, particularly cancer of the breast, in the Mandatory Program Standards for
Public Health and outline areas for public health activity in this area.

The Mandatory Program Standards for Public Health guide the work of municipal public health
departments across the province in the areas of health protection and promotion. The
current standards have been in place since December 1997. The section on early detection
of cancer focuses primarily on increasing awareness of screening for breast and cervical
cancers. The section on chronic disease prevention discusses healthy weights, physical
activity, nutrition, tobacco-free living and sun protection but not alcohol explicitly. The
section on Injury Prevention, including Substance Abuse Prevention, requires boards of
health to, among other things: 1) support policies and educate the public and targeted groups
about low-risk drinking, 2) work with workplaces and school and college and university
communities to address alcohol and other drug issues, and 3) work with health professionals
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to enhance their knowledge and skills about substance abuse prevention. Explicit
recognition of alcohol as a risk factor for cancer, as well as a requirement to increase the
proportion of Ontarians who consistently follow the Low-Risk Drinking Guidelines, would
promote awareness of health practitioners active in or in contact with public health settings
and enhance the work of the LRDG Campaign Committee.

d) Persuading the Ministry of Education and Training to officially renew its
commitment to a comprehensive Drug Education Policy Framework and require all
school boards to review their current practices and take steps to ensure they meet the
prescribed standards.

School-based education programs can complement initiatives directly aimed at reducing
alcohol-related problems such as cancer. They can play a role in delaying the onset of
drinking and educating young people about low risk consumption practices, both of which
can reduce overall lifetime exposure to alcohol.

School settings offer opportunities to reach a large number of youth and help them to
develop skills and knowledge that will contribute to positive health practices in later years.
The ability to influence health choices spans JK to OAC.

In order for school-based programs to be effective, however, their delivery must be focused,
intensive, repeated, tailored to the specific audience, and offered in combination with other
interventions. When combined with alcohol control policies and community-based efforts
rooted in the family, workplace, government and media, school-based education programs
can play a role in increasing awareness and may contribute to changing values and
behaviours of students. The Best Advice paper Akobol and Drug Prevention Programs for Y outh:
What Works by the Centre for Addiction and Mental Health (CAMH) identifies some of the
components of effective programs school systems might wish to put in place.

A Drug Education Policy Framework requiring schools to develop a comprehensive
approach to alcohol and other drug issues would provide clarity and guidance to educators,
parents and students regarding prevention and early intervention programming, peer
education, community supports and policies and procedures for dealing with student
drinking.

2. Support targeted education by:
a) Working with Cancer Care Ontario, public health, health promotion and substance
abuse prevention groups to educate the public and groups at risk about the links

between alcohol and cancer and encourage them to follow the Low-Risk Drinking
Guidelines.
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Wider dissemination and awareness of the Low Risk Drinking Guidelines may contribute to
changing norms about appropriate levels of consumption. A population-based strategy to
disseminate the Low Risk Drinking Guidelines to the citizens of Toronto would target the
media, health professionals, schools, social/recreational facilities, libraties, licensed
establishments and workplaces. Effective strategies for dissemination would take into
consideration the age, gender, literacy level, and culture of the intended audience.

At the college and university level, effective social marketing campaigns are needed to
discourage immoderate consumption. University and colleges must also adopt alcohol
policies that support a low-risk drinking environment in student residences and on campus.

Social marketing campaigns can be useful communication and education tools. Mass media
is most likely to be effective when it is used to set the agenda for public discussion. Currently
there is diverse and potentially conflicting information regarding the impact of alcohol on
health. A social marketing campaign could help to clarify the messages and offer research-
based guidelines. Such a campaign would also need to include specific messages for
populations who drink heavily and are therefore at higher risk for alcohol-related cancers.

b) Working with medical schools and professional associations to educate human
service professionals about the links between alcohol and cancer and provide them
with the tools and resources they need to screen for risk and intervene at an early
stage.

There is research to show that a portion of the public responds favourably to changing their
behaviour around alcohol and tobacco use when they receive a health message or a brief
intervention from their physician.

Health professionals continue to be the first contact for health information about alcohol
and tobacco for a significant proportion of the population. Enabling human service
practitioners such as physicians, nurses, social workers, addictions workers, counselors and
others to discuss the links between alcohol and cancer and ways to lower risk may facilitate
early screening and intervention for both cancer and alcohol problems. It may also
contribute to changing drinking practices among some groups of patients and clients.

Enhanced screening for, and treatment of, problem drinking behaviour, while secondary
prevention of addiction, constitute primary prevention of alcohol-related cancer and should
be supported.

3. Expand cancer research by:

a) Encouraging Cancer Care Ontario, the Canadian Cancer Society and addictions

research organizations to improve data collection related to alcohol-related cancers
and ensure this information is publicly available in a timely manner.
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Background research conducted in the preparation of this paper revealed a paucity of
Canadian data on alcohol and cancer. If collected over a period of time, such data can
uncover trends in types of cancers, patterns of drinking, geographic regions and connections
with other lifestyle factors that may prove useful for planning prevention and treatment
programs.

Periodic reports on the status of alcohol consumption, problems and policy developments,
and links to cancer trends and patterns are needed. It is also important to monitor and
evaluate the impact of prevention and treatment initiatives and keep the public abreast of the
findings. Cancer Care Ontario, the Canadian Cancer Society, the Centre for Addiction and
Mental Health and the Canadian Institutes for Health Research have an important role to
play in these areas.

b) Encouraging Canadian research institutions to play a lead role in standardizing
data collection on alcohol and cancer in order to facilitate sharing and verification of
research outcomes in different jurisdictions, both locally and internationally, and
ensure researchers take into account both volume of drinking and drinking patterns
In their studies.

There is a lack of consistency in the way information about cancer and its association to
alcohol is collected and recorded. For example, there are differing definitions of light,
moderate and heavy drinking, binge drinking, standard drink size, pattern of drinking, and
years of drinking. There is also inconsistency in the recording of primary and secondary sites
of cancer cause of death, and lifestyle factors and diseases that may have preceded the cancer
and may have played a role in its development (i.e. liver cirrhosis preceding liver cancer).

Much of the research involving alcohol and cancer uses self-report information on the volume
of alcohol consumed by the participants. Research in other domains indicates that drinking
patterns may be related to a wide variety of health issues. A greater understanding of the
effects of alcohol consumption in the development of cancer could be achieved if, in
addition to volume, drinking patterns were also measured. The risks involved with different
patterns of drinking should also be explored in relation to other lifestyle factors such as
smoking, nutrition, and physical activity, as well as contextual factors such as the social and
physical environments.

c¢) Encouraging funders of cancer research to support projects that address
underdeveloped areas of knowledge or less understood cancers, and Canadian
research institutes to increase funding for addictions research.

Current statistics from the Canadian Cancer Society do not record liver cancer in their
morbidity and mortality data. There is a strong link to alcohol consumption and cirrhosis of
the liver. Cirrhosis of the liver is a pre-existing condition for liver cancer. In order to
understand the impact of alcohol on liver cirrhosis and cancer, this data is required.
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Studies focusing on specific geographic areas provide an opportunity for researchers to
discover more about potential causes and prevention of cancer. It is recommended that
there be more research conducted in locations and among populations where numbers of
alcohol- related cancers are expected to be high.

Local information, especially for a municipality the size of Toronto, is important for fine-
tuning the approach for prevention of alcohol-related cancers. This fine-tuning may be
according to geographic area, culture, age or gender. However, in light of the
methodological constraints of relatively infrequent events such as mortality from certain
cancers, these studies may need to be long-term in order to allow for collapsing of data over
several years. It is recommended that more studies be conducted on the role of alcohol and
the development of particular cancers and that the focus of this research be on the
population of Toronto and Ontario.

Some sectors of the population may be more (or less) vulnerable to developing alcohol-
related cancer. Causal factors are inevitably interconnected. However, relatively little is
known about the interaction of various causal factors such as alcohol use, environmental
hazards, lifestyle conditions, and/or genetic predisposition. It is recommended that
population-based research be conducted to further elucidate these relationships, including
studies that look at populations with exceptional vulnerabilities, such as heavy drinkers and
smokers living in hazardous ecological environments.

Toronto received 80,000 immigrants from 169 countries in 1997. Over 80 languages are
spoken in the city. By 2001, foreign-born residents will comprise more than 50 per cent of
the population. Research into the relationship of alcohol, cancer and culture is needed to
study causal effects and interventions. It is recommended that more research be devoted to
the studying the drinking patterns in different ethno-racial groups, the role alcohol plays in
the development of particular cancers, and effective strategies for prevention among these

ngU.pS.

Given the societal costs related to alcohol use and to alcohol-related cancers, it is
recommended that Canadian research institutes increase funding for addictions research in
general, and research into effective prevention and intervention strategies in particular.

E. Conclusion

This paper has provided an overview of the links between alcohol and cancer and suggested
several areas for preventive action. Underlining our recommendations are three core
messages: 1) that the cancer community continue to recognize and pay attention to alcohol
as a risk factor for cancer; 2) that the public health and addictions fields more explicitly
address cancer as a risk factor for alcohol consumption in their educational, prevention and
screening activities; and 3) that all devote more attention and resources to population-based
approaches to cancer prevention, including the development, maintenance and enforcement
of health-promoting policies regarding the distribution, promotion, sale, service and
consumption of alcohol.
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