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Background: Alcohol consumption has been associated with risk of oral cavity/pharyngeal, laryngeal, esophageal, liver, colorectal
and breast cancers. The purpose of this study was to estimate the proportion and total number of these cancers in Alberta in 2012
attributable to alcohol consumption.

Methods: We estimated cancers attributable to alcohol consumption in adults in Alberta using population attributable risk calcula-
tions. Relative risks were obtained from recent meta-analyses, and alcohol consumption in Alberta was quantified with the use of
data from the Canadian Community Health Survey. We obtained age-, site- and sex-specific cancer incidence data for 2012 from the
Alberta Cancer Registry. The impact of potential underestimation of alcohol consumption in Canadian Community Health Survey data
was evaluated with the use of per-capita alcohol sales data from Statistics Canada.

Results: Proportions of cancers attributable to alcohol consumption at individual cancer sites were estimated to be as low as 5.1%
(liver) and as high as 19.9% (oral cavity/pharynx) among men and as low as 2.1% (liver) and as high as 7.6% (oral cavity/pharynx)
among women in Alberta. The total number of alcohol-attributable cancer cases was highest for common cancers (colorectal, female
breast), whereas at individual cancer sites, population attributable risks were highest for upper aerodigestive tract cancers. A total of
4.8% of alcohol-associated cancers (1.6% of all cancers) in Alberta could be attributed to alcohol consumption. After adjustment for
recorded alcohol consumption, our estimates of population attributable risk increased to 10.7% of alcohol-associated cancers and
3.5% of all cancers.

Interpretation: Alcohol consumption is estimated to account for 1.6%—-3.5% of total cancer cases in Alberta. Given that no level of
alcohol consumption is considered safe with respect to cancer risk, strategies to reduce alcohol consumption have the potential to
reduce Alberta’s cancer burden.

n 1988, alcohol consumption was classified as carcino-  increased risk” described for cancers of the liver and colorec-

genic to humans by the International Agency for tum in women.’

Research on Cancer,! which specifically cited “sufficient The specific mechanism through which alcohol influences
evidence” for cancers of the oral cavity, pharynx, larynx,  cancer risk remains unknown. Hypothesized pathways include
esophagus and liver. In 2010, an updated review by the
agency identified additional evidence sufficient to support a
carcinogenic role for alcohol consumption in cancers of the
colorectum and female breast in addition to the previously
mentioned cancer sites.” These classifications are similar to
those in the 2007 World Cancer Research Fund report, in Correspondence to: Darren Brenner, Darren.Brenner@
which a “convincing increased risk” with alcohol consump- albertahealthservices.ca
tion was described for cancers of the mouth, pharynx, larynx, CMAJ Open 2016. DOI:10.9778/cmajo.20160070
esophagus, breast and colorectum in men and a “probable
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actions of the alcohol metabolite acetaldehyde and the poten-
tial for alcohol to work as a solvent for other carcinogens.*
However, even in the absence of specific mechanistic under-
standing, given the established relations between alcohol con-
sumption and cancer risk, understanding the cancer burden
associated with alcohol consumption is relevant to the plan-
ning of cancer prevention programs and interventions. An
estimate of this burden was recently completed for Ontario.’
The purpose of this investigation was to quantify the propor-
tion and absolute number of cancers diagnosed in 2012 in
adults in Alberta that could be attributable to previous con-
sumption of alcoholic beverages.

"This article is part of a series of exposure-specific reports con-
cerning the proportion of cancer cases attributable to modifi-
able lifestyle and environmental risk factors in the general
population of Alberta. The methodologic framework for the
series has previously been described.®

Latency period

The effect of alcohol on cancer risk is understood to be the
result of past exposure. Therefore, we identified a biologically
meaningful latency period for each cancer site by examining
published prospective cohort studies that had investigated the
association between alcohol consumption at baseline and fol-
lowed the study participants for cancer incidence. We consid-
ered the theoretical latency period to be the time between ini-
tiation of exposure and cancer diagnosis, and the measured
latency period to be the time between exposure measurement
and cancer diagnosis.® For the alcohol-specific analyses
described here, to select appropriate prevalence data related to
alcohol consumption in Alberta, we attempted to quantify the
measured latency period from existing high-quality cohort
studies and subsequently refer to this simply as the “latency
period.” Latency periods of 11-12 years for breast, colorectal,
oral cavity and pharynx, and esophagus cancers and of
8-9 years for larynx and liver cancers were identified as the
appropriate periods for cancers to occur within these high-
quality cohort studies.”*! We chose prevalence estimates cor-
responding to the midpoint of the latency period suggested by
cohort studies as the appropriate period between alcohol
exposure and cancer diagnosis.® To estimate the number of
alcohol-attributable cancer cases in Alberta for 2012, we used
Canadian Community Health Survey data from cycle 1.1
(2000-2001) for an 11-12 year latency period (breast, colorec-
tal, oral cavity and pharynx, and esophagus cancers) and data
from cycle 2.1 (2003) for an 8-9 year latency period (larynx
and liver cancers).?

Prevalence of exposure

We obtained estimates of the prevalence of alcohol consump-
tion in Alberta using data from the Canadian Community
Health Survey, applying the methods described by Cancer
Care Ontario.’ Details of the methods used for the Canadian
Community Health Survey were published previously.??
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Based on responses to the following 3 alcohol-related ques-
tions, respondents were categorized into 1 of 15 alcohol con-
sumption categories (Table 1), focused primarily on frequency
of consumption:®

1. Thinking back over the past week, did you have a drink of
beer, wine, liquor or any other alcoholic beverage? If yes,
how many drinks did you have on each day?

2. During the past 12 months, how often did you drink alco-
holic beverages?

3. Have you ever had a drink? If yes, did you ever regularly
drink more than 12 drinks in a week? (Respondents were
asked this question only if they reported not drinking dur-
ing the previous 12 months.)

We then estimated the number of drinks per day con-
sumed in each category as in the Technical Appendix to the
Cancer Care Ontario report.’ Briefly, for categories 1-5, the
median number of drinks reported by respondents from each
category was assigned to estimate consumption. We esti-
mated consumption levels for categories 6-12 by first esti-
mating the number of drinks per week using data on con-
sumption in the previous 12 months for respondents who
did report drinking in the previous week. The following
adjustments were then applied: for category 6, the median
number of drinks per drinking occasion was divided by 60 to
reflect drinking once every 2 months; for category 7, the
median number of drinks was divided by 30 to reflect drink-
ing once per month; for category 8, the median number of
drinks per drinking occasion was multiplied by 2.5 and
divided by 30 to reflect drinking 2 to 3 times per month; for
category 9, the median number of drinks was divided by 7 to
reflect drinking once per week; for category 10, the median
number of drinks was multiplied by 2.5 and divided by 7 to
reflect drinking 2 to 3 times per week; and for category 11,
the median number of drinks was multiplied by 5 and
divided by 7 to reflect drinking 5 times per week. Respon-
dents who reported having 13 drinks per week (or 1.9 per
day) were assigned to category 13, and category 14 was
assigned the same quantity as category 6. We then converted
values for each category of drinks per day to grams per day
based on the standard 13.6 g of ethanol/drink in Canada.”
The proportion of the population in each alcohol consump-
tion category is shown in Table 1, and the estimated number
of grams per day of alcohol is shown in Table 2, stratified by
age and sex.

Risk estimates

We conceptualized the risk of cancer at individual sites asso-
ciated with alcohol consumption as the increase in risk per
gram per day of alcohol consumption.?* Specific risks
obtained from Parkin’s** publication (themselves obtained
from meta-analyses and pooling projects) are shown in

Table 3.

Statistical analysis

We estimated population attributable risks for cancer in
Alberta associated with alcohol consumption using methods
similar to those used by Parkin** and a more recent Cancer



Care Ontario’ analysis. Population attributable risks were esti-
mated for oral cavity and pharynx, larynx, esophagus, liver,
breast and colon cancers with the use of equation 1, incorpo-
rating the multiple levels of alcohol exposure.

Equation 1: PAR = (Pe, x ERR,) + (Pe, x ERR,) + ... + (Pe,
x ERR)/(1 + ((Pe, x ERR)) + (Pe, x ERR,) + ... + (Pe, x
ERR)))
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where PAR = population attributable risk, Pe, represents the
proportion of the population in alcohol consumption cat-
egory x, and ERR, represents the excess relative risk (RR, — 1)
in each of the 15 alcohol consumption categories. We cal-
culated ERRs for each category according to Parkin,* using
equation 2:

Equation 2: ERR, = exp(R, x G)) - 1

Table 1: Proportion of Alberta adults in each alcohol consumption category, by sex and age

Age, yr; % of Albertans (95% confidence interval)

Men Women

Consumption category 20-34 35-49 50-64 >65 20-34 35-49 50-64 >65
1. Drank during past 34.4 378 34.6 32.4 30.6 33.9 32.0 215
week: average < 1 (31.3-37.5) (34.9-40.8) (30.7-38.5) (28.2-36.6) (27.5-33.6) (31.1-36.7) (28.3-35.6) (18.3-24.8)
drink/d
2. Drank during past 14.3 13.8 9.1 7.3 5.8 5.7 3.8 1.5
week: average 1-2 (12.0-16.6) (11.4-16.1) (6.9-11.3) (4.8-9.8) (4.3-7.4) (4.3-7.1) (2.1-5.4) (0.6-2.3)
drinks/d
3. Drank during past 5.3 3.4 43 17 12 1.1 0.9 0
week: average 2-3 (4.0-6.7) (2.2-4.5) (2.5-6.1) (0.7-2.7) (0.5-2.0) (0.5-1.8) (0.2-1.7) (0-0.1)
drinks/d
4. Drank during past 3.5 1.4 1.3 0.3 0.5 0.7 0.1 0.3
week: average 3—4 (2.3-4.7) (0.7-2.2) (0.6-2.0) (0-0.8) (0.1-0.9) (0.2-1.2) (0-0.3) (0-0.8)
drinks/d
5. Drank during past 3.5 1.9 0.7 1.0 0.4 0.4 0.2 0
week: average > 4 (2.3-4.7) (1.1-2.6) (0-1.4) (0-2.1) (0-0.8) (0-0.8) (0-0.4) (0-0)
drinks/d
6. No drinking past 10.8 10.8 14.4 172 22.8 20.2 20.6 23.0
week but drank during (8.5-13.0) (8.8-12.8) (11.3-17.5) (18.4-21.0) (19.8-25.8) (17.7-22.6) (17.2-24.0) (19.7-26.4)
past year < 1 time/mo
7. No drinking past week 5.3 5.8 4.6 3.8 8.5 6.2 4.9 3.5
but drank during past (3.8-6.7) (4.4-71) (3.1-6.0) (2.2-5.5) (6.8-10.3) (4.7-77) (2.9-6.8) (2.3-4.8)
year 1 time/mo
8. No drinking past 5.3 5.2 5.4 2.0 6.2 5.2 3.4 3.0
week but drank during (4.0-6.6) (3.9-6.5) (3.5-74) (0.8-3.3) (4.7-7.8) (3.8-6.5) (2.1-4.6) (1.6-4.5)
past year 2-3 times/mo
9. No drinking past 3.5 3.0 2.3 2.2 3.1 2.7 2.0 1.3
week but drank during (2.4-4.5) (2.0-4.0) (1.3-3.8) (1.1-3.3) (2.0-4.2) (1.8-3.6) (1.0-3.0) (0.4-2.2)
past year 1 time/w
10. No drinking past 23 17 15 1.4 13 0.8 17 0.6
week but drank during (1.2-3.3) (1.0-4.0) (0.6-2.4) (0.2-2.6) (0.7-2.0) (0.3-1.2) (0.5-2.9) (0.1-1.2)
past year 2-3 times/w
11. No drinking past 0 0.1 0.1 0.6 0 0 0 0.2
week but drank during (0-0.1) (0-0.3) (0-0.3) (0-1.4) (0-0) (0-0.1) (0-0) (0-0.5)
past year 4-6 times/w
12. No drinking past 0.2 0.2 0.4 0.6 0.1 0.1 0.8 0.1
week but drank during (0-0.4) (0-0.4) (0-1.0) (0-1.3) (0-0.1) (0-0.1) (0-1.7) (0-0.2)
past year every day
13. Has had > 1 drink in 14 4.4 6.5 6.5 0.8 1.7 1.8 1.6
lifetime: used to (0.7-2.1) (3.1-5.6) (4.7-8.2) (4.5-8.5) (0.3-1.3) (0.9-2.5) (0.9-2.7) (0.6-2.7)
regularly drink > 12
drinks/w
14. Has had = 1 drink in 3.2 4.0 6.6 14.0 7.8 12.3 15.9 28.2
lifetime: did not regularly (2.1-4.3) (2.9-5.1) (4.8-8.5) (10.9-17.0) (6.2-9.4) (10.3-14.3) (13.2-18.7) (24.6-31.7)
drink > 12 drinks/w
15. Lifetime abstainer 4.3 3.8 4.8 5.8 9.0 76 10.2 13.5

(2.8-5.9) (2.4-5.2) (2.0-76) (3.6-8.0) (6.5-11.6) (5.6-9.6) (6.8-13.6) (11.0-16.1)

Data source: 2000—2001 Canadian Community Health Survey.?
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Table 2: Estimated quantities of alcohol consumed for alcohol consumption categories, by age and sex
Age, yr; quantities consumed, grams/d
Men Women

Consumption category 20-34 35-49 50-64 >65 20-34 35-49 50-64 >65
1 5.4 5.4 5.4 4.1 41 4.1 41 2.7
2 19.0 19.0 19.0 20.4 17.7 17.7 17.7 25.8
3 32.6 32.6 32.6 32.6 32.6 36.7 36.7 28.6
4 46.2 44.9 476 46.2 42.2 43.5 476 53.0
5 80.2 73.4 69.4 62.6 61.2 63.9 0 0
6 0.4 0.3 0.3 0.3 0.1 0.3 0.1 0.3
7 1.2 0.7 0.4 0.3 0.8 0.4 0.3 0.4
8 2.7 14 14 0.8 14 14 14 1.1
9 41 4.1 2.7 14 41 14 2.7 14
10 15.0 10.9 9.5 6.8 9.5 9.5 6.8 6.8
1 40.8 28.6 19.0 9.5 272 177 12.2 9.5
12 34.0 31.3 25.8 19.0 15.0 17.7 177 13.6
13 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8
14 0.4 0.3 0.3 0.3 0.3 0.3 0.1 0.3
15 0 0 0 0 0 0 0 0

Table 3: Risk associated with 1 g/d of alcohol consumption for individual cancer
sites
Increase in risk per
Cancer site Source Sex gram/d (95% CI*)
Breast Hamajima et al., Women 0.0071 (SE 0.0008)
20022

Oral cavity and Corrao et al.,?® 2004 Women and 0.0185 (0.0177-0.0200)

pharynx men

Larynx Corrao et al.,?6 2004 Women and 0.0136 (0.0124—0.0148)
men

Esophagus Corrao et al.,? 2004 Women and 0.0129 (0.0121-0.0136)
men

Liver Corrao et al.,? 2004 Women and 0.0059 (0.0041-0.0079)
men

Colorectum Ferrari et al.,?” 2007 Women and 0.0058 (0.0033-0.0082)
men

Note: Cl = confidence interval, SE = standard error.

*Except where stated otherwise.

where R, represents the excess risk per gram of alcohol intake
and G, represents the intake of alcohol in grams for consump-
tion category x (Table 2).

To estimate 95% confidence intervals around population
attributable risk estimates, we used Monte Carlo simulation
methods wherein the relative risk estimates were drawn from
a log normal distribution, prevalence estimates were drawn
from a binomial distribution, and incidence estimates were
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drawn from a Poisson distribution. Parameters for the distri-
butions were defined by reported point estimates and confi-
dence intervals. We drew 10 000 samples and used the 2.5th
and 97.5th percentiles of the resulting population attribut-
able risk distribution as the lower and upper limits of a 95%
confidence interval.?®?* Wherever possible and when appro-
priate, we performed these estimations for individual sex and
age groups.



Cancer incidence

To estimate the total number of cancers attributable to alco-
hol consumption at each site overall and by age and sex, we
applied population attributable risks to cancer incidence data
obtained from the Alberta Cancer Registry for 2012. We
applied a lag period of 10 years to the age groups used for
cancer incidence data. Hence, for example, for people exposed
to alcohol at age 20-34 years, cancer incidence data for ages
30-44 years were used. We chose the 10-year lag period to
allow for consistent age groups across cancer sites, since it was
the midpoint of the 2 latency periods used in this analysis.

Sensitivity analysis

Measures of alcohol consumption in population surveys can
underestimate alcohol consumption, as measured by per-capita
consumption levels, by as much as 30%-70%.%° Furthermore,
an Ontario study showed that unrecorded alcohol consump-
tion not accounted for in per-capita sales data was 19.5% of
recorded consumption.’! To examine the impact of potential
underestimation of alcohol consumption in Alberta as mea-
sured by Canadian Community Health Survey data, we per-
formed 2 separate sensitivity analyses. First, we estimated the
coverage rate using the formula described by Cancer Care
Ontario,” where total per-capita consumption was character-
ized as total recorded consumption based on Statistics Canada
alcohol sales data in Alberta, as, to our knowledge, the pro-
portion of unrecorded alcohol consumption in Alberta has not
been estimated. In the second sensitivity analysis, we applied
the proportion of unrecorded alcohol consumption in Ontario
to Alberta data, again estimating the coverage rate using the
formula described by Cancer Care Ontario.” We then used
the estimated coverage rates to adjust estimates of the preva-
lence of alcohol consumption used in the estimation of popu-
lation attributable risks.’

Prevalence of alcohol consumption

The proportions of men and women who exceeded cancer
prevention guidelines (no more than 2 drinks per day for men
and 1 per day for women®) were similar, at 8.0% and 7.8%,
respectively. These proportions generally decreased with
increasing age: the highest proportion of men exceeding the
guideline, 12.6%, was seen among those aged 20-34 years,
and the highest proportion of women exceeding the guideline,
9.7%, was among those aged 3549 years.

Cancer site-specific population attributable risks

Across all cancer sites, population attributable risks of cancer
related to alcohol consumption were higher in men than in
women (Table 4). In both men and women, the highest values
were seen for cancers of the oral cavity and pharynx (15.8%-—
27.5% in men, 4.6%-10.3% in women), and overall popula-
tion attributable risks were higher for cancers of the upper
aerodigestive tract (oral cavity and pharynx, larynx and esoph-
agus). Despite relatively lower population attributable risks
compared with other cancer sites, the largest numbers of
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cancers attributable to alcohol consumption were seen for
colorectal cancer in men and breast cancer in women, because
the overall incidence of these cancers is higher than that of
other cancers.

Overall population attributable risks

A total of 247 cancer cases in Alberta in 2012 could be attrib-
utable to alcohol consumption (Table 5), which represents
4.8% of all alcohol-associated cancers and 1.6% of all cancers
diagnosed. When alcohol consumption was adjusted for sur-
vey undercoverage, the number of attributable cases increased
substantially, to 547, representing 10.7% of all alcohol-
associated cancers and 3.5% of all cancers diagnosed in
Alberta in 2012 (supplementary Tables S1 and S2, Appendix
1, available at [www.cmajopen.ca/content/4/3/E507/suppl/|
[DCI). When we further adjusted these figures for unrecorded
alcohol consumption using the approximation based on
Ontario data,’ the number of attributable cases increased to
670 (supplementary Tables S3 and S4, Appendix 1), repre-
senting 13.1% of all alcohol-associated cancers and 4.2% of
all cancers diagnosed in Alberta in 2012.

We estimate that 1.6% of cancers in Alberta in 2012 were
attributable to alcohol consumption. This estimate increased
to 4.2% after we adjusted for underestimation of alcohol con-
sumption in Canadian Community Health Survey data using
estimates of both recorded and unrecorded consumption.
These proportions were higher in men (1.8%-5.0%) than in
women (1.3%-3.4%). Population attributable risks for indi-
vidual cancer sites were highest for upper aerodigestive tract
cancers.

These findings are consistent with those in previous studies
conducted in Ontario’ and the United Kingdom.** In Ontario,
2%-4% of cancers could be attributed to alcohol consump-
tion; the upper end of this estimate represents the same
adjustment for underestimation of alcohol consumption as
that used in our analysis.” As in our study, whereas the pro-
portions of alcohol-attributable cancers were higher for upper
aerodigestive tract cancers, the largest numbers of alcohol-
attributable cases were seen for colorectal and breast cancers.
In the United Kingdom, about 4.0% of all cancers (4.6% in
men and 3.3% in women) were attributable to alcohol
consumption.**

Schiitze and colleagues'® estimated that 10% of cancers in
men and 3% of cancers in women in 6 European countries
(Denmark, Germany, Greece, Italy, Spain and the United
Kingdom) were attributable to alcohol consumption. These
proportions are higher than those estimated for Alberta. Some
of the difference may relate to the methods used to estimate
the number of attributable cases: Schiitze and colleagues'®
derived relative risks directly from the European Prospective
Investigation into Cancer and Nutrition, a large prospective
cohort study conducted across 10 European countries that
included 8 years of follow-up. Furthermore, those authors esti-
mated alcohol consumption using a triangulation algorithm
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that combined information on alcohol consumption from sur-
vey data as reported to the World Health Organization and
per-capita consumption data for males and females over age

15. For example, the estimated proportions of cancers attribut-
able to alcohol in the United Kingdom were 8% in men and
3% in women. In addition, the fact that alcohol consumption

Table 4: Observed cancer cases in Alberta in 2012 and proportions attributable to alcohol consumption

Larynx Colorectum Liver
Age at Age at No. of No. of No. of No. of No. of No. of
exposure, outcome, cases PAR, % EACs cases PAR, % EACs cases PAR, % EACs
yr yr observed (95% Cl) (95% CI)* observed (95% Cl) (95% Cl)* observed (95% Cl) (95% CI)*
Men
20-34 3044 <5 19.4 0 37 79 3 (2-5) <5 79 0
(17.6-21.4) (4.9-12.8) (5.9-11.3)
35-49 45-59 18 13.2 2 (2-3) 276 6.2 17 (11-27) 58 55 3 (2-4)
(12.1-14.5) (3.9-9.8) (4.0-7.7)
50-64 60-74 37 13 5 (4-5) 454 5.4 25 (15-39) 54 55 3 (2-4)
(11.8-14.2) (3.4-8.6) (4.0-77)
>65 >75 7 8.6 1 (1-1) 338 45 15 (9-24) 34 3.6 1(1-2)
(7.8-9.4) (2.8-72) (2.6-5.0)
Total <67 8 1105 60 <151 8
Women
20-34 3044 - - - 35 3.0 1(1-2) <5 25 0
(1.9-4.8) (1.8-3.5)
35-49 45-59 <5 5.3 0 193 2.9 6 (3-9) 17 2.2 0 (0-1)
(4.8-5.8) (1.8-4.7) (1.6-3.1)
50-64 60-74 6 5.2 0 (0-0) 292 23 7 (4-11) 32 2.2 1(1-1)
(4.9-5.5) (1.4-3.6) (1.5-3.1)
>65 >75 5 3.3 0 (0-0) 326 13 4 (3-7) 18 14 0 (0-0)
(3.0-3.7) (0.9-2.2) (1.0-1.9)
Total <16 0 846 18 <72 1
Esophagus Oral cavity and pharynx Breast
Age at Age at No. of No. of No. of No. of No. of No. of
exposure, outcome, cases PAR, % EACs cases PAR, % EACs cases PAR, % EACs
yr yr observed (95% Cl) (95% ClIy* observed (95% ClI) (95% CI*) observed (95% Cl) (95% Cl)
Men
20-34 30-44 <5 18.4 <5 24 275 7 (6-8) - - -
(17.3-19.7) (25.7-29.5)
35-49 45-59 41 14.2 6 (5-6) 119 20.9 25 (23-27) - - -
(13.3-15.1) (19.5-22.4)
50-64 60-74 69 12.4 9 (8-9) 96 18.3 18 (16—19) - - -
(11.7-13.2) (17.1-19.6)
>65 >75 37 10.5 4 (4-4) 34 15.8 5 (5-6) - - -
(9.8-11.2) (14.7-17.0)
Total <152 <24 273 54 - -
Women
20-34 3044 <5 6.9 0 12 10.3 1(1-1) 257 3.7 9 (7-12)
(6.5-7.4) (9.6-11.0) (2.9-4.7)
35-49 45-59 9 6.9 1(1-1) 22 10.3 2 (2-2) 798 3.6 29 (23-36)
(6.4-7.3) (9.6—-11.1) (2.9-4.5)
50-64 60-74 15 52 1 (1-1) 34 76 (7.1-8.2) 3(2-3) 840 2.8 23 (18-29)
(4.9-5.5) (2.2-3.5)
> 65 >75 7 3.1 0 (0-0) 32 4.6 1(1-2) 427 17 7 (6-9)
(2.9-3.3) (4.3-4.9) (1.3-2.1)
Total <36 2 100 8 2322 69

Note: Cl = confidence interval, EAC = excess attributable cases due to exposure, PAR = population attributable risk.
*Number of cancer cases at individual cancer sites that can be attributed to alcohol consumption.
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Table 5: Summary of cases and proportions of cancers attributable to alcohol consumption
Total Men Women
No. of No. of No. of

No. of excess No. of excess No. of excess

cases attributable % cases attributable % cases attributable %
Cancer sitet observed cases* attributablet observed cases* attributablet observed cases* attributablet
Breast 2322 69 3.0 - - - 2322 69 3.0
Larynx 76 9 11.8 64 8 12.5 12 1 8.3
Colorectum 1951 77 3.9 1105 60 5.4 846 18 21
Liver 217 9 41 148 8 5.4 69 1 14
Esophagus 183 21 115 151 19 12.6 32 2 6.2
Oral cavity and 373 62 16.6 273 54 19.8 100 8 8.0
pharynx
All associated 51 247 4.8 1741 149 8.6 3381 99 2.9
cancersi
All cancers§ 15 836 247 1.6 8155 149 1.8 7681 99 13
*Number of cancer cases at individual cancer sites that can be attributed to alcohol consumption.
tProportion of cancers at individual cancer sites attributable to alcohol consumption. Calculated as excess attributable cases/observed cases.
FAll cancers with a known association with alcohol consumption, as listed in table.
§All incident cancers in Alberta in 2012 in all age groups.

levels were higher in the European countries!® than in Alberta
may also explain some of the observed differences in the pro-
portions of alcohol-attributable cancers between the analyses.

Limitations

Because data from population surveys such as the Canadian
Community Health Survey tend to underestimate true alco-
hol consumption levels,*” estimates of population attributable
risk using these data are also likely underestimates of the true
alcohol-attributable cancer burden. To address this limitation,
we attempted to adjust for this undercoverage using alcohol
sales data for Alberta from Statistics Canada to characterize
recorded alcohol consumption. With this adjustment, the
proportion of cancers attributable to alcohol consumption
increased from 1.6% to 3.5%. In addition, a portion of con-
sumption from sources such as home-brewing or illegal
imports is unrecorded and needs to be accounted for when
estimating population alcohol exposure levels.>*! After adjust-
ment for these other sources of alcohol intake, there was a
turther increase in the proportion of alcohol-attributable can-
cers, to 4.2%. However, because data for unrecorded alcohol
consumption do not exist in Alberta, we used Ontario esti-
mates. This additional adjustment may have resulted in either
an under- or overestimate of the true proportion of cancers
attributable to alcohol consumption, depending on whether
actual unrecorded alcohol consumption levels are higher or
lower in Alberta than in Ontario. Error associated with this
assumption represents a potential limitation of our work.

A further limitation was our assumption that the appropri-
ate period between exposure and cancer incidence (referred to
as the latency period) was the midpoint of observed follow-up
times between exposure assessment and cancer incidence in
large cohort studies. Because we did not have access to data
concerning alcohol consumption with the same level of detail

as was included in Canadian Community Health Survey data
for years before 2000, we were unable to conduct sensitivity
analyses to investigate whether choosing longer latency peri-
ods would have influenced our estimated population attribut-
able risks. Specifically, if the use of a different latency period
suggested that alcohol consumption levels in Alberta were
higher or lower than those observed with our chosen latency
period, our estimates of population attributable risk would
represent under- or overestimates, respectively.

Conclusion

No level of alcohol consumption is considered safe with
respect to cancer risk, and alcohol consumption represents a
modifiable cancer risk factor. As such, with as much as 4.2%
of cancers in Alberta potentially attributable to alcohol con-
sumption, strategies to reduce alcohol consumption have the
potential to reduce Alberta’s cancer burden.
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