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Abstract

Introduction: Moderate to heavy alcohol consumption is a risk factor for all-cause mor-
tality and cancer incidence. Although cross-sectional data are available through national
surveys, data on alcohol consumption in Alberta from a large prospective cohort were
not previously available. The goal of these analyses was to characterize the levels of
alcohol consumption among adults from the Alberta’s Tomorrow Project in the context
of cancer prevention guidelines. Furthermore, we conducted analyses to examine the
relationships between alcohol consumption and other high-risk or risk-related
behaviours.

Methods: Between 2001 and 2009, 31 072 men and women aged 35 to 69 years were
enrolled into Alberta’s Tomorrow Project, a large provincial cohort study. Data concern-
ing alcohol consumption in the past 12 months were obtained from 26 842 participants
who completed self-administered health and lifestyle questionnaires. We conducted
cross-sectional analyses on daily alcohol consumption and cancer prevention guidelines
for alcohol use in relation to sociodemographic factors. We also examined the combined
prevalence of alcohol consumption and tobacco use, obesity and comorbidities.

Results: Approximately 14% of men and 12% of women reported alcohol consumption
exceeding recommendations for cancer prevention. Higher alcohol consumption was
reported in younger age groups, urban dwellers, those with higher incomes and those
who consumed more red meat. Moreover, volume of daily alcohol consumption was
positively associated with current tobacco use in both men and women. Overall, men
were more likely to fall in the moderate and high-risk behavioural profiles and show
higher daily alcohol consumption patterns compared to women.

Conclusion: Despite public health messages concerning the adverse impact of alcohol
consumption, a sizeable proportion of Alberta’s Tomorrow Project participants con-
sumed alcohol in excess of cancer prevention recommendations. Continued strategies to
promote low-risk drinking among those who choose to drink could impact future
chronic disease risk in this population.
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of deaths due to injuries, 33.4% of deaths
due to diabetes and cardiovascular dis-
ease, and 12.5% of cancer-related deaths.!
Regular alcohol consumption is a known
risk factor for at least eight specific types

Introduction

Alcohol contributes substantially to vari-
ous causes of mortality. Estimates suggest
that, globally, alcohol is related to 25.8%

Highlights

¢ Alcohol consumption is a risk fac-
tor for a number of chronic dis-
eases and all-cause mortality.

e Levels of alcohol consumption were
reported by 31072 participants
(2001-2009) in Alberta’s Tomorrow
Project cohort; a geographically-
based cohort of adults aged 35 to
69 years.

¢ Fourteen percent of men and 12%
of women reported alcohol con-
sumption exceeding recommenda-
tions for cancer prevention.

e Elevated levels of alcohol consump-
tion were positively associated
with tobacco use and other risk
factors for chronic disease.

e Public health messaging should
continue to promote minimal intake
levels of alcohol or low-risk drink-
ing to reduce the burden of chronic
disease in Alberta.

of cancer, including oral cavity, esopha-
gus, pharynx, larynx, female breast,
stomach, liver and colorectum.>® The
International Agency for Research on
Cancer (IARC) has declared ethanol (the
active metabolite of alcohol consumption)
a Group 1 carcinogen to humans?, and
there is sufficient evidence to suggest a
dose-risk relationship between alcohol
and adverse health outcomes, especially
for cancer®™?, with no evidence of a thresh-
old effect.? Moreover, there does not seem
to be any appreciable differences for
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beverage type.? Recent population attrib-
utable risk estimates predict that 4.2% of
all incident cancer cases in the province of
Alberta were attributable to alcohol con-
sumption in 2012.%°

In contrast, light-to-moderate alcohol con-
sumption has previously been shown to
have cardioprotective effects"-* and pro-
vide protection against type II diabetes!>¢
and other chronic diseases.!*!” However,
recent evidence has challenged these find-
ings and suggest that there is no safe
limit of consumption, especially for can-
cer.!’2 Despite the controversy, identify-
ing a safe threshold based on sound
methodology which accounts for beverage
type, the frequency and volume of con-
sumption and patterns of use for alcohol
remains an important research question.”
Recent reviews on the topic suggest that
even light-to-moderate alcohol use may
not be protective for chronic disease.”
This is contradictory to the messaging that
currently exists surrounding alcohol con-
sumption guidelines, which promote
moderate alcohol consumption in those
who choose to drink.>? Although the
rates of past-year drinking among
Canadians aged 15 years and older has
decreased from 79% in 2004 to 76% in
2013, the rates of risky drinking behav-
iours have increased.”® For example,
Canada’s Low-Risk Drinking Guidelines*
recommend that women consume no
more than 10 drinks per week (with no
more than two drinks per day) and for
men to consume no more than 15 drinks
per week (with no more than three drinks
per day).?*? Despite these guidelines, the
proportion of Canadians who exceed low-
risk drinking guidelines continues to rise.
Compared to 13.0% in 2004%, 17.6%%
and 20.0%?® of those who drank alcohol
(age 25 years and over) exceeded low-risk
drinking guidelines for long-term health
effects (e.g. cancer, epilepsy, pancreatitis,
low birthweight, hemorrhagic stroke, dys-
rythmias, liver cirrhosis and hyperten-
sion) in 2012 and 2013, respectively.

Previous estimates of alcohol consump-
tion prevalence in Alberta have come from
national surveys on drug and alcohol
use.?*28-3%  Although cross-sectional data
are available through national surveys,
data on alcohol consumption in Alberta
from a large prospective cohort were not
previously available. The goal of these
analyses was to characterize the levels of
alcohol consumption among adults from
Alberta’s Tomorrow Project in the context
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of cancer prevention guidelines. Addition-
ally, we identified sociodemographic fac-
tors associated with alcohol consumption
patterns, its combined prevalence with
tobacco use and high-risk profiles, and
evaluated the proportion of participants
exceeding the World Cancer Research
Fund/American Institute of Cancer Research
(WCRF/AICR) recommendations for alco-
hol consumption.

Methods

Alberta’s Tomorrow Project is a prospec-
tive longitudinal cohort study established
to examine the association between vari-
ous lifestyle factors and chronic disease
outcomes, and currently includes 55 000
Albertans aged 35 to 69 years. Detailed
information on recruitment methods for
Alberta’s Tomorrow Project have been
published previously.?3 In brief, Alberta’s
Tomorrow Project participants were recruited
by random digit dialing (RDD) between
2001 and 2009. The RDD process resulted
in 63 486 interested individuals from
which 48.8% enrolled into the cohort,
resulting in 31 072 participants.®® Partic-
ipants completed self-administered ques-
tionnaires, including the Health and
Lifestyle Questionnaire, the Diet History
Questionnaire®, and the Past Year Total
Physical Activity Questionnaire.’®3° These
questionnaires captured information about
personal and family health history, cancer
screening behaviours, diet and alcohol
consumption, smoking habits and envi-
ronmental exposures. These analyses
examine only the first phase of recruited
participants who completed the Health
and Lifestyle Questionnaire and Diet
History Questionnaire. Of the 31 072 cohort
participants who enrolled between 2001
and 2009, 86% (n = 26 842) completed
information on alcohol consumption.

Assessment of alcohol and variables of
interest

Information on alcohol consumption was
collected from 2001 to 2009 using a cogni-
tive-based food frequency questionnaire
(FFQ) developed by the United States
National Cancer Institute as a tool for
assessing nutrition over the preceding
12 months* and has been adapted for use
in Canada.’ The Diet History Questionnaire
(DHQ) was analyzed using Diet*Calc, ver-
sion 1.4.2 (Canadian version) software.
The DHQ has been validated across nutri-
ents and food groups including alcohol.
Additionally, numerous other well-designed

studies have employed FFQs in their
assessment of alcohol consumption.!24!4
Participants were queried about consump-
tion frequency and volume of beer, wine/
wine coolers, and liquors/mixed drinks
during the past year. The questionnaire
asked separately about cans/bottles of
beer (12-ounce), glasses of wine/wine
cooler (5-ounce), and drinks of liquor/
mixed drinks (1.5-ounce). Each beverage
type had ten frequency response catego-
ries ranging from never to six or more
servings (drinks) per day over the previ-
ous year. We estimated the average
amount of ethanol consumed per week
using the Canadian standard of 13.6 g of
ethanol in a standard drink, correspond-
ing to approximately 341 ml of beer,
142 ml of wine, and 43 ml of liquor.®® It
was not possible to garner information on
heavy episodic drinking or whether par-
ticipants typically drank on weekdays or
weekends. We evaluated the proportion of
participants who adhered to or exceeded
the WCRF/AICR alcohol consumption rec-
ommendations for cancer prevention.*
Individuals were classified as those who
adhered (< 2 drinks/day for men; < 1 drink/
day for women) and those who exceeded
recommendations (> 2 drinks/day for men;
> 1 drink/day for women).

To estimate the association between alco-
hol consumption patterns and tobacco
use, we examined the proportion of men
and women who adhered to or exceeded
alcohol consumption guidelines across
tobacco use groups. Tobacco use was
captured from participant responses to
self-report questionnaires at baseline. Par-
ticipants were asked about their current
and former tobacco use histories and were
categorized as follows: never, former, cur-
rent occasional and current daily smoker.
Body Mass Index (BMI) was derived from
participants’ self-measured height and
weight, and co-morbidity status was
obtained from participants’ self-reported
physician diagnoses from the baseline
questionnaire. To assess prevalence of
multiple risk factors, we also considered
the prevalence of tobacco smoking, body
size (overweight or obesity, defined as
body mass index [BMI] > 25 kg/m?) and
presence of comorbidity (defined as self-
report of a chronic disease including high
blood pressure, angina, high cholesterol,
heart attack, stroke, diabetes, polyps in
the colon, ulcerative colitis, and cirrhosis
of the liver). Multiple risk factors were
categorized as none (participants met none
of the criteria, i.e. were non-smokers, BMI
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< 25 kg/m? and reported no chronic con-
ditions), low (met any one of the three
criteria), moderate (two of three criteria)
and high (all three criteria were met). We
then examined the proportion of men and
women who were within or exceeded low-
risk drinking guidelines within these
graded risk categories.

Statistical analysis

Descriptive statistics were used to charac-
terize consumption patterns within the
cohort; we examined average consump-
tion of alcohol (0, 0.1 to 4.9, 5 to 14.9, 15
to 29.9, 30 to 44.9, > 45 g/day). Means
and standard deviations (SD) were esti-
mated for continuous variables, while fre-
quencies and percentages were estimated
for categorical variables. A kappa sensitiv-
ity analysis was conducted to determine
the agreement between the Diet*Calc esti-
mation of alcohol in number of drinks per
day compared to grams of ethanol per day
(1 drink = 13.6 g of ethanol). Pearson’s
chi-square tests were used for all compari-
son analyses. Additionally, multivariable
logistic regression models were used to
assess associations between sociodemo-
graphic characteristics and WCRF drink-
ing recommendations. Missing data
represented < 1% for all included vari-
ables. Missing values were omitted from
analyses. All statistical tests were per-
formed at a 5% level of significance using
SAS version 9.2 (SAS Institute, Cary, NC,
USA) on a Linux interface.

Results
Alcohol Consumption Patterns

The majority of participants (84%,
n = 22627) reported consuming alcohol
at some point in the preceding 12 months.
Table 1 presents the proportion of Alberta’s
Tomorrow Project participants in each
alcohol consumption category by sex and
sociodemographic characteristics. Median
(IQR) consumption of alcohol was 2.1
(5.8) g/day for women and 5.9 (14.8) g/
day for men. Compared to non-drinkers,
men and women who consumed alcohol
tended to be younger, consume more serv-
ings of red meat, be of European ethnicity,
live in an urban setting, work full-time,
and have a household income that
exceeded $80000 annually. A clear posi-
tive association was observed between
daily consumption of alcohol and current
tobacco use for both men and women.
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Table 2 presents the proportion of men
and women that fell within or exceeded
World Cancer Research Fund recommen-
dations for personal alcohol consumption
across demographic categories based on
self-reported alcohol consumption. The
majority (87 %) of cohort participants who
reported consuming alcohol in the past
12 months fell within personal recommen-
dations for alcohol consumption, while
13% of participants consumed alcohol in
excess of recommendations. Slightly fewer
women exceeded the drinking guidelines
compared to men (12.1% vs. 13.6%). A
higher proportion of men exceeding the
recommendations was observed for those
who were more educated, had higher
annual household incomes, who were
middle aged (45 to 54 age group) and
divorced/separated/widowed. Similar to
men, women exceeding guidelines had
higher household incomes, were employed
full-time or retired, and were in the 45 to
54 year old age range.

Associations between WCRF drinking
guidelines and sociodemographic charac-
teristics are presented in Table 3. Overall,
men and women with higher household
incomes had higher odds of exceeding
WCRF drinking guidelines. Additionally,
participants who had ever smoked (cur-
rent daily, current occasional and former
smokers) had a higher odds of exceeding
WCRF drinking guidelines compared to
never smokers (p < .0001). This was
highest for men who were current daily
smokers (OR, 95% CI, 3.61, 3.00 to 4.36)
and those who were current occasional
smokers (OR, 95% CI, 3.56, 2.63 to 4.82).
Similar findings were observed for women
who smoked daily (OR, 95% CI, 3.06,
2.62 to 3.59) and occasionally (OR, 95%
CI, 3.20, 2.43 to 4.21). Women who were
of non-European or mixed ethnicity were
less likely to exceed guidelines compared
to women of European ethnic background
(OR, 95% CI, 0.66, 0.51 to 0.85).

Drinking and other risk behaviour patterns

As shown in Table 4, a higher proportion
of non-smokers were observed among
those who did not consume alcohol. A
positive association was observed between
current smoking status and total daily
alcohol consumption. Volume of alcohol
consumption was associated with multiple

risk factor categories for both men and
women.

Nearly 31.0% of men and 25.4% of
women who exceeded guidelines were
also current tobacco users (Table 5). The
graded/multiple risk factor analysis revealed
that a higher proportion of men exceeded
the drinking guidelines and had moderate
to high-risk profiles compared to women
(56.0% vs. 34.6%). Women who exceeded
guidelines showed a slightly lower preva-
lence of multiple risk factors compared to
women who fell within the guidelines
(35% vs. 37%).

Discussion

We observed that the majority of cohort
participants (84%) consumed alcohol in
the previous 12 months, which is slightly
higher than that reported in other studies
on alcohol use in Alberta (76%)* and
Canada (77.1%).%° Most participants who
reported consuming alcohol in the past
12 months fell within alcohol consump-
tion recommendations for low-risk drink-
ing put forth by the World Cancer
Research Fund/American Institute for
Cancer Research (WCRF/AICR). However,
it should be noted that the cohort only
included adults 35 years and older, which
excludes those aged 20 to 34 years, known
to be the heaviest drinkers in Canada.*
Globally, the prevalence of alcohol con-
sumption is rising and remains a public
health concern.! Excess alcohol consump-
tion is widely recognized as a contributor
to adverse health outcomes.!>6:8:9:224748 A
recent meta-analysis concluded that approx-
imately 34 000 cancer deaths worldwide
could be attributed to “light” drinking
(defined as: < 12.5 g ethanol or < 1 drink
per day) in 2004.* The adverse effects of
alcohol consumption on health may be
underappreciated compared to that of
tobacco use, but it has been suggested
that the global burden of disease attribut-
able to alcohol was similar to that attrib-
utable to smoking exposure in the year
2000.%% Recent findings do not support an
overall protective effect from alcohol con-
sumption.'®5°-*2 Flawed study designs have
been implicated in earlier findings of “pro-
tective effects”*-* — however, a great deal
of controversy on this topic remains.">>-62

A large proportion of participants in this
study reported light-moderate drinking
(0.1 to 29.9 g of ethanol/day or < 1 to
2 drinks/day), and may be unaware of the
potential harm associated with even small
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TABLE 1

Characteristics of participants according to reported alcohol consumption patterns (g/day)

Total daily consumption of alcohol (g/day)

Characteristics p-value*
0 0.1-4.9 5-14.9 15-29.9 30-44.9 >45

Men n=1342 n = 3327 n = 2708 n = 1546 n =433 n =758
European ethnicity (%) 69.5 73.8 76.8 78.1 80.1 76.1 < 0.0001
Family history of cancer (%) 51.3 48.6 51.0 53.0 54.3 52.6 0.0247
L G T IR O 213 20.7 20.4 2.1 2.9 19.8 0.158
sigmoidoscopy (%)
Current daily smoker (%) 12.5 12.4 12.5 15.7 18.7 31.1 < 0.0001
Post secondary completed (%) 52.6 55.2 59.6 59.8 56.4 52.0 < 0.0001
Household income > $80,000 (%) 24.7 333 425 47.0 453 36.4 <0.0001
Full-time occupational status (%) 68.6 74.3 79.2 75.3 73.9 76.8 < 0.0001
Married/living with a partner (%) 82.3 83.3 85.2 83.2 79.0 80.7 0.0024
Living in an urban area (%) 70.8 77.3 78.6 81.2 79.2 76.7 < 0.0001
Age (years) 52.1(9.4) 50.6 (9.4) 49.7 (8.9) 50.5 (8.9) 50.5 (8.9) 49.9 8.7) <0.0001
Body mass index 28.4 (4.8) 28.3 (4.7) 28.0 (4.2) 27.7 (4.0) 28.2 (4.0) 27.8 (4.0) < 0.0001
R enaliplcal 22.4 (24.7) 25.0 (26.3) 30.9 (27.7) 31.9 (27.4) 32.3 (30.6) 26.8 (27.9) <0.0001
activity (MET h/week)
ARSI It I 34.5 (10.3) 32.2 (10.4) 29.5 (9.6) 29.2 (9.5) 29.7 9.1) 30.7 (9.0) < 0.0001
ever smokers
(el Jiffl. o i S0 2185.1 (1110.6) 2046.7 (878.9)  2076.6 (850.5)  2084.6 (820.2)  2250.8 (951.3)  2495.7 (1059.1) < 0.0001
other than alcohol (kcal/day)?
G G e, 5.7 (5.2) 5.4 (4.2) 5.8 (4.1) 6.1(4.1) 6.8 (5.2) 7.7 (5.5) <0.0001
servings/week)
;'ggétbhy AR EEN e 51.1 9.6) 50.8 (9.3) 50.9 (8.7) 50.5 (8.3) 50.6 (8.0) 503 (7.5) 0.272
Women n = 2873 n = 8688 n = 3346 n=1329 n =201 n =291
European ethnicity (%) 72.9 77.8 80.2 80.4 83.1 85.2 < 0.0001
Family history of cancer (%) 55.5 55.2 52.9 54.7 54.7 51.2 0.2011
iy 28.1 2.4 233 25.2 20.9 23 0.0002
sigmoidoscopy (%)
Current daily smoker (%) 13.0 13.9 133 17.5 22.9 36.8 <0.0001
Post-secondary completed (%) 41.6 47.7 55.0 52.0 44.8 38.1 < 0.0001
Household income > $80,000 (%) 16.9 27.9 38.9 39.1 34.8 34.0 <0.0001
Full-time occupational status (%) 34.1 45.4 47.5 46.0 52.7 50.5 < 0.0001
Married/living with a partner (%) 74.2 74.9 79.0 79.6 77.6 74.2 < 0.0001
Living in an urban area (%) 67.1 76.2 80.3 81.9 75.6 77.7 < 0.0001
Age (years) 51.9 (9.5) 50.2 (9.3) 492 8.7) 50.7 (9.0) 48.6 (8.4) 49.8 (8.2) <0.0001
Body mass index 28.5 (6.9) 27.6 (6.1) 26.2 (5.0) 25.8 (4.7) 25.9 (4.6) 26.8 (5.1) < 0.0001
Recreational physical
activty (MET Hvesk) 17.9 (20.6) 22.5 (22.9) 27.3 (24.2) 29.2 (25.2) 28.4 (24.6) 20.9 (22.7) <0.0001
A O P AT ETEIE 32.3 (10.1) 30.3(9.7) 28.5 (9.1) 29.6 (9.5) 28.9 (7.4) 30.8 (8.5) < 0.0001
ever smokers
LA GIEL GLEES 1644.2 (720.8)  1574.9 (634.0) 1579.4 (604.3)  1613.4(629.7)  1681.2 (584.4) 1782.8 (793.4) < 0.0001
other than alcohol (kcal/day)?
| et s, 33027 3.4(2.5) 3.6 (2.5) 3.7 2.5) 4.6 3.0 4.0 2.6) <0.0001

servings/week)
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TABLE 1 (continued)

Characteristics of participants according to reported alcohol consumption patterns (g/day)

Total daily consumption of alcohol (g/day)

Characteristics p-value®

0 0.1-4.9 5-14.9 15-29.9 30-44.9 245
';ggéthhy Eating Index-Canada, 55.3 (10.1) 5.4 9.7) 55.3 (8.9) 54.4 8.5) 53.6 (7.4) 52.8(7.3) <0.0001
Postmenopause (%) 45.4 53.7 58.1 513 62.2 50.5 < 0.0001
Current hormone therapy use (%) 16.3 14.8 13.8 17.0 10.5 15.1 0.0285
Mammogram in past 3 years (%) 79.9 81.5 82.3 85.7 81.4 74.9 < 0.0001

Abbreviation: MET h/week, metabolic equivalent of task hours per week.
Notes: Mean (SD) was presented for continuous variables. Percentages were presented for categorical variables and as column percentages, i.e. 100% within each alcohol consumption category.

21 keal = 4.18 kJ.
b Without alcohol intake.

¢ The chi-square test was used for categorical variables, and the one-way analysis of variance was used for continuous variables.

but regular amounts of alcohol. Further
investigation into the relationship between
low-risk drinking and health outcomes is
essential to better characterize the exact
risk-benefit threshold for alcohol con-
sumption among different population
groups. It is likely that current recommen-
dations are not specific enough to account
for inter-individual variation, susceptibil-
ity to particular disease, and tolerance
thresholds.

As previously highlighted by the Pan
American Health Organization and the
WCREF, alcohol consumption behaviours
differ considerably by sex.>*” In the pre-
sent study, men consumed alcohol more
frequently and in greater quantities com-
pared to women. Men were twice as likely
to report daily drinking compared to
women. This gender difference has been
observed in previous population-based
studies**” and cross-national studies,®%
which found higher prevalence of harmful

alcohol consumption profiles among men,
especially with respect to total volume
consumed and risky patterns of use.®-¢
Similar studies have also found that alco-
hol-attributable disease burden (i.e. can-
cer, cirrhosis of the liver, neuropsychiatric
disorders, etc.) is five times higher in men
than women, with a mortality ratio of 10:1
compared to women.® The higher con-
sumption observed in men could be
attributable to biopsychosocial factors.®
Similarly, we observed that men were
more likely to engage in both higher rates
of alcohol consumption and tobacco
smoking, amplifying their risk for adverse
health outcomes and disease. Both men
and women who exceeded drinking guide-
lines were more likely to use tobacco and
have overall higher risk profiles compared
to those who fell within current guidelines.

Preliminary analyses from this study sug-

gests that some chronic conditions and co-
morbidities may be higher among those

TABLE 2

who exceed WCRF/AICR drinking recom-
mendations, especially for men. Therefore,
healthcare providers and public policy ini-
tiatives should work within the frame-
work of risk-reduction to determine which
strategies may be most appropriate for
particular  groups of  individuals.
Interventions targeted at specific popula-
tions who are known to have “at risk”
alcohol consumption patterns are needed.
Given the overwhelming evidence sup-
porting a dose-risk relationship between
alcohol and chronic disease, including
cancer, public health messaging should
continue to focus on limiting heavy drink-
ing and supporting low-risk drinking for
individuals who choose to drink, in addi-
tion to targeting individuals who may
already have a high-risk profile. Future
analyses using Alberta’s Tomorrow Project
will focus on investigating the association
between long-term alcohol consumption
patterns and incidence of cancer and
other chronic diseases in this cohort.

Proportion of Alberta’s Tomorrow Project participants who fall within or exceed the World Cancer Research Fund/American Institute for
Cancer Research alcohol consumption recommendations by sociodemographic characteristics®

Men (n =10 114)

Women (n = 16 728)

Within Exceed Within Exceed
guidelines® guidelines* p-value! guidelines® guidelines p-value?
n (%) n (%) n (%) n (%)
Totals 8744 (86.5) 1370 (13.6) 14 708 (87.9) 2020 (12.1)
Age
35-44 2648 (30.3) 410 (29.9) 4680 (31.8) 597 (29.6)
45-54 3073 (35.1) 542 (39.6) 5058 (34.4) 809 (40.1)
55-64 2231 (25.5) 324 (23.7) 0.0021 3650 (24.8) 459 (22.7) < 0.0001
65-69 792 9.1) 94 (6.9) 1320 (9.0) 155 (7.7)
Missing 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
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TABLE 2 (continued)
Proportion of Alberta’s Tomorrow Project participants who fall within or exceed the World Cancer Research Fund/American Institute for
Cancer Research alcohol consumption recommendations by sociodemographic characteristics?

Men (n =10 114)

Women (n = 16 728)

Within Exceed Within Exceed
guidelines® guidelines* p-value! guidelines® guidelines p-value?
n (%) n (%) n (%) n (%)
Education®
High school not completed 914 (10.5) 144 (10.5) 1359 (9.2) 151 (7.5)
High school completed 1259 (14.4) 226 (16.5) 3064 (20.8) 421 (20.8)
Some post-secondary 1599 (18.3) 253 (18.5) 0.3015 3231 (22.0) 432 (21.49) 0.0731
Post secondary completed 4971 (56.9) 747 (54.5) 7053 (48.0) 1016 (50.3)
Missing 1(0.01) 0(0.0) 1(0.01) 0(0.0)
Household income®
< $30 000 804 (9.2) 88 (6.4) 2373 (16.1) 220 (10.9)
$30 000-$49 000 2189 (25.0) 298 (21.8) 4265 (29.0) 499 (24.7)
$50 000-$79 000 2393 (27.4) 404 (29.5) 0.0001 3496 (23.8) 487 (24.1) < 0.0001
> $80,000 3224 (36.9) 564 (41.2) 4131 (28.1) 764 (37.8)
Missing 134 (1.5) 16 (1.2) 443 (3.0) 50 (2.5)
Occupational status
Full-time 6563 (75.1) 1041 (76.0) 6413 (43.6) 965 (47.8)
Part-time 563 (6.4) 93 (6.8) 3419 (23.3) 437 (21.6)
Unemployed/homemaker/student 221 (2.5 38 (2.8) 2335 (15.9) 270 (13.4)
0.5928 0.0005
Retired 1129 (12.9) 155 (11.3) 2019 (13.7) 295 (14.6)
Other 264 (3.0) 43 (3.1) 514 (3.5) 53 (2.6)
Missing 4(0.1) 0(0.0) 8(0.1) 0(0.0)
Marital status
Married/living with a partner 7324 (83.8) 1098 (80.2) 11 125 (75.6) 1589 (78.7)
Single (never married) 562 (6.4) 90 (6.6) 817 (5.6) 79 (3.9)
Divorced/separated/widowed 857 (9.8) 182 (13.3) 0.00M1 2764 (18.8) 352 (17.4) 0-0043
Missing 1(0.01) 0(0.0) 2 (0.01) 0(0.0)
Smoking status
Current daily 1135 (13.0) 342 (25.0) 1996 (13.6) 414 (20.5)
Current occasional 269 (3.1) 82 (6.0) 379 (2.6) 98 (4.9)
Former 3454 (39.5) 595 (43.4) < 0.0001 5111 (34.8) 947 (46.9) < 0.0001
Never 3882 (44.4) 350 (25.6) 7209 (49.0) 560 (27.7)
Missing 4(0.1) 1(0.1) 13 (0.1) 1(0.1)
Self-reported ethnicity
European 6535 (74.7) 1063 (77.6) 11 380 (77.4) 1639 (81.1)
Non-European/mixed ethnicity 589 (6.7) 73 (5.3) 0.0446 831 (5.7) 73 (3.6) < 0.0001
Missing 1620 (18.5) 234 (17.1) 2497 (17.0) 308 (15.3)
Geographic location®
Rural 1975 (22.6) 307 (22.4) 3628 (24.7) 399 (19.8)
Urban 6769 (77.4) 1063 (77.6) 0.8834 11 080 (75.3) 1621 (80.3) < 0.0001
Missing 0(0.0) 0 (0.0) 0(0.0) 0(0.0)

Note: Column percentages have been reported, i.e. 100% within each drinking guideline.

 Data presented as count and percentage.

b Within Guidelines refers to < 2 drinks per day for men and < 1 drink per day for women.

¢ Exceeding Guidelines refers to > 2 drinks per day for men and > 1 drink per day for women.
4 Indicates statistically significant difference across sociodemographic categories in exceed and meet guidelines using chi-square tests (p < 0.001).

¢ Combined responses to: some technical school/college, completed technical school/college, some university degree completed.
fIncome data are in response to a question about total household income before tax etc.
¢ Geographic location was determined using postal codes, where the "0" as the middle numerical number indicates rural residence.
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TABLE 3
Associations between WCRF alcohol intake guidelines and sociodemographic characteristics
among participants in the Alberta’s Tomorrow Project Cohort Study

Men Women
Variables 95% CI 95% CI
OR p-value OR p-value
Lower Upper Lower Upper

Age (years) 0.99 0.98 1.01 0.0839 1.01 1.00 1.02 0.0221

Body mass index (kg/m?) 0.99 0.97 1.01 0.1463 0.95 0.94 0.96 < 0.0001

Education
High school completed 1.07 0.83 1.39 0.6047 1.20 0.95 1.51 0.1268
Some post-secondary 1.03 0.80 1.33 0.8217 1.12 0.89 1.42 0.326
Postsecondary completed 1.04 0.82 1.30 0.7674 1.26 1.01 1.58 0.0414
High school not completed? 1.00 Ref 1.00 Ref

Household income
$30 000-$49 000 1.57 1.15 2.14 0.0041 1.16 0.95 1.41 0.1401
$50 000-$79 000 2.14 1.56 2.92 < 0.0001 1.41 1.14 1.73 0.0013
> $80 000 2.47 1.80 3.39 < 0.0001 1.86 1.51 230 < 0.0001
< $30 000° 1.00 Ref 1.00 Ref

Occupational status
Part-time 1.24 0.95 1.63 0.1165 0.93 0.81 1.07 0.3081
Unemployed/homemaker/student 1.14 0.76 1.70 0.5177 0.82 0.69 0.97 0.0198
Retired 1.13 0.88 1.45 0.3528 1.07 0.88 1.29 0.5142
Other 1.25 0.86 1.82 0.2388 0.75 0.54 1.05 0.096
Full-time? 1.00 Ref 1.00 Ref

Marital status
Married/living with a partner 0.81 0.61 1.08 0.1568 1.23 0.93 1.63 0.1458
Divorced/separated/widowed 1.25 0.90 1.72 0.1824 1.16 0.86 1.55 0.326
Single (never married)? 1.00 Ref 1.00 Ref

Smoking status
Current daily 3.61 3.00 4.36 < 0.0001 3.06 2.62 3.59 < 0.0001
Current occasional 3.56 2.63 4.82 < 0.0001 3.20 2.43 4.21 < 0.0001
Former 1.92 1.64 2.25 < 0.0001 2.51 2.22 2.84 < 0.0001
Never® 1.00 Ref 1.00 Ref

Self-reported ethnicity
Non-European or mixed ethnicity 0.77 0.59 0.99 0.0479 0.66 0.51 0.85 0.0015
European? 1.00 Ref 1.00 Ref

Geographic location
Rural 0.99 0.84 1.16 0.8756 0.82 0.72 0.93 0.0027
Urban? 1.00 Ref 1.00 Ref

Abbreviations: Cl, confidence interval; OR, odds ratio; Ref, reference category; WCRF, World Cancer Research Fund.
2 Reference category.
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TABLE 4

The prevalence of self-reported alcohol consumption patterns and risk-related characteristics in Alberta's tomorrow Project cohort®

Total daily consumption of alcohol (g/day)

Risk factors 0 0.1-4.9 5-14.9 15-29.9 30-44.9 245 p-value!
n (%) n (%) n (%) n (%) n (%) n (%)

Men
Totals 1342 (13.3) 3327 (32.9) 2708 (26.8) 1546 (15.3) 433 (4.3) 758 (7.5)
Never smoker 612 (45.6) 1609 (48.4) 1183 (43.7) 539 (34.9) 129 (29.8) 160 (21.1)
gr”::c';t;or:gﬁ;; {aihy 189 (14.1) 486 (14.6) 451 (16.7) 312 (20.2) 107 (24.7) 283 (373)  <0.0001
Former smoker 539 (40.2) 1230 (37.0) 1074 (39.7) 695 (45.0) 196 (45.3) 315 (41.6)
Missing 2 0.2 2 (0.1) 0 (0.0) 0 (0.0) 1 0.2 0 (0.0)
BMI < 25 kg/m? 319 (23.8) 789 (23.7) 601 (22.2) 361 (23.4) 84 (19.4) 173 (22.8)
BMI 2 25 kg/m? 1020 (76.0) 2529 (76.0) 2102 (77.6) 1182 (76.5) 348 (80.4) 582 (76.8) 0.3328
Missing 3 (0.2) 9 (0.3 5 (0.2) 3 (0.2 1 0.2 3 (0.4)
No comorbidities 657 (49.0) 1707 (51.3) 1495 (55.2) 793 (51.3) 205 (47.3) 381 (50.3)
Comorbidities® 683 (50.9) 1614 (48.5) 1206 (44.5) 749 (48.5) 27 (52.4) 376 (49.6) 00005
Missing 2 0.2 6 (0.2) 7 0.3) 4 (03 1 0.2 1 0.1
No risk¢ 160 (11.9) 439 (13.2) 353 (13.0) 159 (10.3) 36 (8.3) 43 (5.7)
Low risk¢ 545 (40.6) 1333 (40.1) 1125 (41.5) 631 (40.8) 152 (35.1) 279 (36.8)
Moderate riske 564 (42.0) 1369 (41.2) 1056 (39.0) 656 (42.4) 205 (47.3) 346 (45.7) =000
High riske 73 (5.4 186 (5.6) 174 (6.4) 100 (6.5) 40 9.2 90 (11.9)
Women
Totals 2873 (17.2) 8688 (51.9) 3346 (20.0) 1329 (7.9 201 (1.2) 291 (1.7)
Never smoker 1636 (56.9) 4251 (48.9) 1385 (41.4) 413 (229 45 (22.9) 39 (13.4)
(C;:J:;:r;tsfo:gﬁs; LT 400 (13.9) 1429 (16.5) 582 (17.4) 283 (21.3) 67 (33.3) 126 (433)  <0.0001
Former smoker 832 (29.0) 3001 (34.5) 1378 (41.2) 632 (47.6) 89 (44.3) 126 (43.3)
Missing 5 (0.2 7 0.1) 1 (0.03) 1 0.1) 0 (0.0) 0 (0.0)
BMI < 25 kg/m? 988 (34.4) 3331 (38.3) 1593 (47.6) 668 (50.3) 94 (46.8) 113 (38.8)
BMI > 25 kg/m? 1866 (65.0) 5332 (61.4) 1745 (52.2) 659 (49.6) 106 (52.7) 177 (60.8) = 0.0001
Missing 19 (0.7) 25 (0.3) 8 (0.2) 2 0.2 1 (0.5 1 03
No comorbidities 1484 (51.7) 5049 (58.1) 2161 (64.6) 802 (60.4) 129 (64.2) 168 (57.7)
Comorbidities® 1381 (48.1) 3624 (41.7) 1178 (35.2) 524 (39.4) 71 (35.3) 122 419 = 00001
Missing 8 (0.3) 15 (0.2) 7 0.2 3 (0.2 1 (0.5 1 03
No risk¢ 597 (20.8) 2021 (23.3) 988 (29.5) 370 (27.8) 46 (22.9) 39 (13.4)
Low risk¢ 1062 (37.0) 3355 (38.6) 1334 (39.9) 521 (39.2) 88 (43.8) 112 (38.5)
Moderate riske 1057 (36.8) 2906 (33.5) 901 (26.9) 369 (27.8) 45 (22.4) 107 (36.8) = 00001
High riske 157 (5.5) 406 (4.7) 123 (3.7) 69 (5.2) 2 (11.0) 33 (11.3)

Abbreviation: BMI, body mass index.
Note: Results have been presented as column percentages, ie. 100% within each alcohol consumption category.
2 Multiple risk was evaluated by assessing the following criteria: current tobacco smoking (occasional or daily), body size (overweight or obese, defined as BMI > 25 kg/m? and presence of

comorbidity.

b Comorbidity is defined as self-report of a chronic disease including high blood pressure, angina, high cholesterol, heart attack, stroke, diabetes, polyps in colon, ulcerative colitis and cirrhosis of

the liver.

< Graded risk categories: no risk (participants met none of the criteria above, i.e. were never smokers, BMI < 25 kg/m? and self-reported no chronic condition), low risk (met any one of the three

criteria shown above), moderate risk (met two of three criteria shown above) and high risk (met all three criteria shown above).
4 The chi-square test was used for categorical variables, and the one-way analysis of variance was used for continuous variables.
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TABLE 5 Limitations
Prevalence of alcohol consumption WCRF drinking guidelines and risk-related

characteristics® in Alberta’s Tomorrow Project cohort It is important to acknowledge several

WCRF drinking guidelines® limitations of the present study. Alberta’s
Risk factors Within guidelines  Exceed guidelines p-value® Tomorrow Project cohort does not include
young adults (< 35 years), who have
n (%) n (%) .

been shown to have a higher prevalence
Men of alcohol consumption compared to mid-
Totals 8744  (86.5) 1370  (13.6) dle-aged adults.?!*4%¢ Therefore, these esti-
Never smoker 3882  (44.4) 350  (25.6) mates reflect only the adult population of
Current smoker (daily or occasionally) 1404  (16.1) 424  (31.0) < 0.0001 Alberta between the ages of 35 and 69
: : : years. While Alberta's Tomorrow Project
Former smoker 3454 (39.5) 595 (43.4) was designed to be geographically repre-
Missing 4 (01 1 0.1 sentative of the adult population of Alberta,
BMI < 25 kg/m? s Gl T no weighted sampling strategy was used
: : 0.3680 in the cohort design. Additionally, the ini-
BMI > 25 kg/m? 6699  (76.6) 1064 (77.7) tial recruitment through RDD methods
Missing 20 02 4 (03) resulted in a 48.4% response rate. It is
o unknown how responders differed from
NIDEITIAL S 4560 (52.2) 678  (49.5) 0.0629 non-responders as no data were collected
Comorbidities 4165  (47.6) 690  (50.4) ’ on those who did not enroll. While we
Missing 19 0.2 2 02 believe that these results are largely gener-
. alizable to adults in Alberta, the data
e 1087 (12.4) 103 (7.5) should not be considered representative of
Low riske 3566  (40.8) 499  (36.4) the Alberta population as a whole. The
e 3571 (40.8) 625  (45.6) < 0.0001 exclusion of Albertans under age 35 years
may also account for the lower prevalence

High riske 520 (6.0 143 (10.4)

of Alberta’s Tomorrow Project participants
Women who exceed WCRF drinking recommenda-
tions compared to other national surveil-

Totals 14708 (87.9) 2020 (12.1) e

lance data.’'34% In addition, the results of
Non-smoker 12320 (83.9) 1507 (74.6) the current analyses are based on partici-
Current smoker (daily or occasionally) 2375  (16.2) 512  (25.4) < 0.0001 pant responses to self-report surveys. Sen-
Former smoker 5111 (34.8) %7 (4.9 sitive qgestlons, such as those related to

o alcohol intake, can often lead to exposure
Missing 13 0.1 101 misclassification due to underestimation
BMI < 25 kg/m? 5814  (39.5) 973  (48.2) and underreporting of true consump-

0.0035 tion.>*® An unpublished analysis of the
BMI > 25 kg/m? 8842 60.1 1043 51.6, . . . .

o 4 (60 G169 2004 Canadian Addiction Survey found
Missing 52 (0.4 4 (02 that respondents indicated they only drink
No comorbidities 8551  (58.1) 1242 (61.5) on average one-third of what would be

< 0.0001 expected from official alcohol sales.®” A
Comorbidities 6128 (41.7 772 (38.2 . . .

®1.7) (38.2) limitation of the use of the Diet History
Missing 29 (0.2 6 (03) Questionnaire for the assessment of alco-
No riske 3540  (24.1) 521  (25.8) hol consumption is that it does not ade-
. uately capture heavy episodic or “binge”

Low risk® 5673 (38.6) 799 (39.6) quately captu vy €p g
< 0.0001 drinking habits, which may have led to an
Moderate risk® 4813  (32.7) 572 (28.3) underestimation of total alcohol consump-
High riske 682 (4.6) 128 (63) tion. Numerous other well-designed stud-

- ) ies have assessed alcohol consumption in
Abbreviations: BMI, body mass index; WCRF, World Cancer Research Fund. 2 similar fashion, most notably the
Note: Results have been presented as column percentages.

Nurses’ Health 4 and the Health
2 Multiple risk was evaluated by assessing the following criteria: tobacco smoking, body size (overweight or obese, defined as U ses. ealt StUdy d dlzt € ealt
BMI > 25 kg/m? and presence of comorbidity. Professionals Follow-up study'?, both large

b Within guidelines refers to < 2 drinks per day for men and < 1 drink per day for women; exceeding guidelines refers to > 2 drinks ongoing prospective cohort studies.*

per day for men and > 1 drink per day for women.

¢ The chi-square test was used for categorical variables, and the one-way analysis of variance was used for continuous variables. CO"CIUSiOﬂ

4 Comorbidity is defined as self-report of a chronic disease including high blood pressure, angina, high cholesterol, heart attack,

stroke, diabetes, polyps in colon, ulcerative colitis and cirrhosis of the liver. . . .

¢ Graded risk categories: no risk (participants met none of the criteria above, i.e. were never smokers, BMI < 25 kg/m? and self- DesPlte the pOtentlal for underreportmg,

reported no chronic condition), low risk (met any one of the three criteria shown above), moderate risk (met two of three criteria 84% of participants in the present study

shown above) and high risk (met all three criteria shown above). reported consuming alcohol in the past
year. Men had a median (IQR) consump-

tion of 5.9 (14.8) g/day of alcohol and
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women had a median consumption of 2.1
(5.8) g/day. Approximately 14% of men
and 12% of women exceeded cancer pre-
vention alcohol consumption recommen-
dations. Additionally, higher volumes of
alcohol consumption were found to be
associated with tobacco use and elevated
risk behaviour profiles in both men and
women (all p < .0001). Public health
messaging that continues to support mini-
mal intake levels or low-risk drinking is
essential in promoting moderation among
individuals who choose to drink.
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