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ABSTRACT

Key words

Objective. To describe the volume and patterns of alcohol consumption up to and including
2012, and to estimate the burden of disease attributable to alcohol consumption as measured in
deaths and disability-adjusted life years (DALYs) lost in the Americas in 2012.

Methods. Measures of alcohol consumption were obtained from the World Health
Organization (WHO) Global Information System on Alcohol and Health (GISAH). The
burden of alcohol consumption was estimated in both deaths and DALY lost based on mortal-
ity data obtained from WHO, using alcohol-attributable fractions. Regional groupings for the
Americas were based on the WHO classifications for 2004 (according to child and adult
mortality).

Results. Regional variations were observed in the overall volume of alcohol consumed, the
proportion of the alcohol market attributable to unrecorded alcohol consumption, drinking pat-
terns, prevalence of drinking, and prevalence of heavy episodic drinking, with inhabitants of
the Americas consuming more alcohol (8.4 L of pure alcohol per adult in 2012) compared to the
world average. The Americas also experienced a high burden of disease attributable to alcohol
consumption (4.7% of all deaths and 6.7% of all DALY lost), especially in terms of injuries
attributable to alcohol consumption.

Conclusions. Alcohol is consumed in a harmful manner in the Americas, leading to a high
burden of disease, especially in terms of injuries. New cost-effective alcohol policies, such as
increasing alcohol taxation, increasing the minimum legal age to purchase alcohol, and decreas-
ing the maximum legal blood alcohol content while driving, should be implemented to decrease
the harmful consumption of alcohol and the resulting burden of disease.

Ethanol; mortality; morbidity; policy; Americas.

Alcohol consumption causes a large
health, social, and economic burden in the
Americas (1-4) and results in an increas-
ingly large burden in developing coun-
tries, especially as economic development

Social and Epidemiological Research Department,
Centre for Addiction and Mental Health, Toronto,
Ontario, Canada. Send correspondence to: Kevin
D. Shield, Kevin.david.shield@gmail.com

Pan American Health Organization, Washington,
DC, United States of America.

442

causes the burden of disease to shift from
communicable to noncommunicable dis-
eases (NCDs) (5) and alcohol consump-
tion to increase (6, 7). Therefore, decreasing
harmful alcohol consumption and its ef-
fects has become a global priority (8).
Alcohol consumption is causally re-
lated to more than 230 three-digit ICD-10°

3 International Classification of Diseases, 10"
Revision.

codes.* To address the large burden of
disease attributed to this behavior, nu-
merous suggestions have been set forth
to strengthen monitoring of both alcohol
consumption and its harmful effects (11—
13), and to increase awareness about the
issue. For example, the objectives of the

* Anoverview of diseases, injuries and other health
conditions causally related to alcohol consump-
tion can be found elsewhere (9, 10).
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World Health Organization (WHO)
Global Strategy to Reduce the Harmful
Use of Alcohol (“Global Strategy”) in-
clude 1) raising awareness of the magni-
tude of health problems caused by the
harmful use of alcohol; 2) strengthening
knowledge of the magnitude and deter-
minants of alcohol-related harms and of
effective interventions to reduce and pre-
vent such harms; and 3) improving the
dissemination of information for advo-
cacy, policy development, and evalua-
tions (8). The effects of alcohol consump-
tion are also recognized in WHO'’s
strategy for prevention and control of
NCDs, which names alcohol as one of
these chronic diseases’ top four modifi-
able risk factors (4).

Several articles and reports have out-
lined the prevalence of alcohol con-
sumption and its harmful effects in
the Americas (1). In 2011, the Pan
American Health Organization (PAHO)
adopted a Regional Plan of Action con-
sistent with the objectives of the WHO
Global Strategy, and in 2014, PAHO
published the 2014 Global Status Report
on Alcohol and Health, which provides
data for estimating the burden of disease
attributable to alcohol consumption in
the Americas for 2012. The objective of
this study was to provide an update of
the previous analyses of alcohol con-
sumption and its harmful effects in
the Americas. Specifically, this study
aimed to 1) describe the volume and pat-
terns of alcohol consumption in the
Americas up to and including 2012,
and 2) estimate the burden of disease
attributable to alcohol consumption as
measured in deaths and disability-ad-
justed life years (DALYs) lost (a measure
of both premature mortality and years
lived with disability) in the Americas for
2012.

MATERIALS AND METHODS
Alcohol exposure estimates

Alcohol exposure estimates were ob-
tained from the Global Information
System on Alcohol and Health (GISAH).®
The estimates include the adult per
capita consumption of alcohol (total, re-
corded, unrecorded, and tourist); preva-

For more details on the information sources for
the alcohol exposure estimates, see the GISAH
website (www.who.int/globalatlas/alcohol) and
the Supplementary Material (“Web Appendix”)
supplied by the authors.
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lence of current abstainers (lifetime ab-
stainers and former drinkers) and current
drinkers; prevalence of heavy episodic
drinking (HED) (defined as consump-
tion of five international standard drinks
(= 60 g of pure alcohol) on one or more
occasion in the past 30 days); and pattern
of drinking (POD) scores (scaled from
1to 5, with “1” representing the least risky
drinking pattern and “5” representing
the most risky pattern).

Alcohol-attributable burden
calculations for 2012

The number of alcohol-attributable
deaths was calculated by age, sex, and
cause, using alcohol population-
attributable fractions (PAFs) combined
with data on number of deaths, years of
life lost (YLL) due to premature mortal-
ity, and years lived with disability
(YLD) in the Americas obtained from
WHO (3, 4). For diseases where alcohol
is a necessary cause (i.e., the diseases
would not occur without alcohol con-
sumption), such as alcohol use disor-
ders, the alcohol PAF is equal to 1 (i.e.,
100% would not occur without alcohol
consumption).®

Regions and population data

Statistics on alcohol consumption and
the burden of disease attributable to alco-
hol consumption are reported to WHO
by regional subgroups (“subregions”)
defined by WHO (14) based on patterns
of child and adult mortality. Table 1 and
Table 2, respectively, list these statistics
by country (the 35 PAHO Member States
included in this report) and Americas
subregion (“A”: Canada, Cuba, United
States of America (very low childhood
and very low adult mortality rates);
“B”: Antigua and Barbuda, Argentina,
Bahamas, Barbados, Belize, Brazil, Chile,
Colombia, Costa Rica, Dominica,
Dominican Republic, El Salvador,
Grenada, Guyana, Honduras, Jamaica,
Mexico, Panama, Paraguay, Saint Kitts
and Nevis, Saint Lucia, Saint Vincent and
the Grenadines, Suriname, Trinidad and
Tobago, Uruguay, Venezuela (Bolivarian
Republic of) (low childhood and low
adult mortality rates); and “D”: Bolivia
(Plurinational State of), Ecuador,
Guatemala, Haiti, Nicaragua, Peru (high

¢ For more information on calculating the alcohol
PAF, see the Supplementary Material.
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childhood and high adult mortality)).
Population data by age, sex, and country
were obtained from WHO (4).

Economic data

Data on gross domestic product (GDP)
per capita for 2012, adjusted and unad-
justed for purchasing power parity (PPP),
were obtained from the World Bank (15).
If those data were not available for a par-
ticular country for 2012, the numbers were
estimated based on the linear trend over
previous years; if no GDP data for a par-
ticular country were available from the
World Bank, the data were obtained from
the International Monetary Fund (16).

Statistical methods

Correlations were performed using
Pearson’s product-moment correlation
coefficient. All statistics were performed
using R version 3.1.2 (17).

RESULTS
Per capita consumption of alcohol

In 2012, in the Americas, total adult
per capita consumption of alcohol (8.4 L
of pure alcohol) was 24% higher than the
global average (6.8 L of pure alcohol) and
ranged from 3.2 Lin El Salvador to 10.3 L
in Chile in 2012 (Table 1). While unre-
corded alcohol consumption’ constituted
a large proportion of all alcohol con-
sumed in the Americas (14.7%) (Table 2),
this variable value was less than the
global average (22.8%). Unrecorded alco-
hol consumption and the proportion of
the market constituted by unrecorded
alcohol showed considerable variation in
the Americas, ranging from 0.2 L per
adult in Saint Lucia to 3.1 L per adult
in Ecuador (Table 1), and from 1.92%
in Saint Lucia to 42.11% in Guatemala
(not shown) respectively. Tourist con-
sumption only affected countries in the
Caribbean, specifically Antigua and Bar-
buda, Bahamas, Barbados, Dominica,
Grenada, Saint Kitts and Nevis, and
Saint Lucia (Table 1). In these countries,
the number of tourists and their overall
alcohol consumption far exceeded the
number of tourists who visited other
countries and their overall alcohol con-
sumption in the host countries.

7 Alcohol consumption not recorded by retail or
government statistics.
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TABLE 1. Alcohol consumption, economic characteristics, and World Health Organization subregion, by country, Americas, 2012

WHO
subregion Total adult  Total adult Total adult Adult
(grouped by Total adult ~ per capita  per capita ’ per capita population
level of child per capita  unrecorded tourist Pattern of Current(g/i))stamers consumption Per capita (> 15 years
and adult consumption consumption consumption  drinking per drinker  Per capita GDP-PPP old)
Country mortality) (L) (L) (L) (POD) score® Men  Women Total (L) GDP (US$)° (ID)d (in 000s)
Antigua and Barbuda B 47 0.3 29 3 39.5 269 334 7.0 13 406 20742 66.0
Argentina B 9.4 1.0 0.0 2 51.7 300 412 16.0 14 680 21647 31055.5
Bahamas B 6.1 0.4 3.7 2 56.6 325 450 11.1 21908 23102 291.5
Barbados B 74 0.5 0.7 2 37.6 251 314 10.8 14917 15 566 229.4
Belize B 8.2 1.6 0.0 4 88.1 546 714 28.7 4 852 8 459 212.6
Bolivia (Plurinational D 6.2 2.2 0.0 3 58.7 376 483 12.0 2576 5749 6798.2
State of)
Brazil B 8.9 15 0.0 3 53.2 30.7 423 15.5 11 320 14574 149 850.3
Canada A 10.1 2.0 0.0 2 26.0 19.7 229 13.1 52 409 41924 29136.5
Chile B 10.3 2.1 0.0 2 40.6 27.3 341 15.6 15 245 21045 13730.9
Colombia B 6.2 2.0 0.0 3 62.6 401 517 12.9 7763 11 840 34 334.8
Costa Rica B 5.0 0.9 0.0 3 59.5 38.0 486 9.8 9443 13 388 3654.8
Cuba A 5.1 1.0 0.0 2 47.3 282 378 8.1 6400 19 654 9402.7
Dominica B 6.3 04 0.4 3 51.5 300 409 10.7 6913 10 001 53.1
Dominican Republic B 6.6 0.7 0.0 3 56.2 332 448 12.0 5733 11 208 7139.2
Ecuador D 7.5 3.1 0.0 3 64.1 41.0 527 15.8 5425 10073 10 800.1
El Salvador B 3.2 1.0 0.0 3 65.8 445 56.0 7.2 3782 7572 4369.0
Grenada B 10.3 0.6 0.8 4 63.0 399 515 212 7598 11167 77.0
Guatemala D 37 15 0.0 4 68.2 46.0 577 8.7 3341 7107 8929.4
Guyana B 8.1 1.0 0.0 3 50.8 29.8 404 13.7 3585 6159 502.9
Haiti D 5.9 0.6 0.0 3 56.2 324 446 10.7 776 1631 6577.0
Honduras B 3.8 1.0 0.0 3 64.0 40.9 526 8.1 2339 4500 5101.4
Jamaica B 48 1.5 0.0 2 64.6 432 542 10.5 5464 8670 1999.6
Mexico B 7.2 1.8 0.0 3 53.7 311 430 12.6 9818 16178 857914
Nicaragua D 47 1.4 0.0 3 61.5 39.3 507 9.6 1777 4368 39925
Panama B 8.5 0.8 0.0 3 50.8 29.7 402 14.2 9982 17 935 2713.0
Paraguay B 8.8 15 0.0 3 48.0 28.3  38.1 14.3 3680 7097 44955
Peru D 10.2 2.5 0.0 3 56.0 331 446 18.4 6424 11103 21238.2
Saint Kitts and Nevis B 5.9 04 1.5 2 68.5 46.0 575 13.8 13 658 20 451 39.7
Saint Lucia B 8.4 0.2 1.6 3 58.0 371 478 16.1 7288 10 540 136.9
Saint Vincent and the B 7.3 0.3 0.0 2 56.3 322 441 13.1 6349 10 215 81.3
Grenadines
Suriname B 7.0 1.1 0.0 3 58.6 374 481 13.5 9376 15440 385.8
Trinidad and Tobago B 6.7 0.3 0.0 2 59.6 379 489 13.2 17 523 29594 1060.2
United States of America A 9.1 0.5 0.0 2 37.0 248 311 13.2 51755 51755  255169.9
Uruguay B 7.2 0.9 0.0 3 51.6 299 413 12.2 14728 18 549 2 646.7
Venezuela (Bolivarian B 7.6 1.1 0.0 3 51.6 301 409 12.9 12729 17 951 21317.0
Republic of)

2 Liters of pure alcohol consumed in one year among people > 15 years old.

" Scaled from 1 (least hazardous) to 5 (very hazardous).

¢ Gross domestic product (GDP) per capita in current US dollars (data for Argentina obtained from the International Monetary Fund).
¢ GDP-purchasing power parity (PPP) per capita in current “international” dollars.

TABLE 2. Alcohol consumption characteristics globally, and by World Health Organization subregion (grouped by level of child
and adult mortality), Americas, 2012

Unrecorded Total adult per
Total adult per  consumption HED capita
Beverage capita (% of total  among current S consumption  Average pattern
typemost  consumption  alcohol drinkers Prevalence of drinking (%) per drinker  of drinking
WHO region/subregion  consumed (L) consumed) (%)° Men Women Total (L) (POD) score®

Americas subregion A? Beer 9.1 72 23.9 75.6 63.7 69.5 13.0 2.0
Americas subregion B¢ Beer 8.0 19.2 21.4 68.1 46.1 56.7 141 2.9
Americas subregion D' Spirits 7.4 2941 17.5 62.6 39.8 51.0 14.4 3.2
Americas Beer 8.4 14.7 222 70.7 52.7 61.5 137 2.5
World Spirits 6.8 22.8 19.6 47.0 291 38.1 17.8 2.6

2 Liters of pure alcohol consumed in one year among people > 15 years old.

® Heavy episodic drinking (consumption of five or more standard international drinks or > 60 g of pure alcohol) on one or more occasion in the past 30 days.

¢ Scaled from 1 (least hazardous) to 5 (very hazardous).

d Canada, Cuba, United States of America (very low childhood and very low adult mortality rates).

¢ Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican Republic, El Salvador, Grenada, Guyana, Honduras, Jamaica, Mexico,
Panama, Paraguay, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, Venezuela (Bolivarian Republic of) (low childhood and
low adult mortality rates).

"Bolivia (Plurinational State of), Ecuador, Guatemala, Haiti, Nicaragua, Peru (high childhood and high adult mortality).

444 Rev Panam Salud Publica 38(6), 2015



Shield et al. ® Alcohol consumption and burden of disease in the Americas

From 1961 to 2010, the recorded adult
per capita consumption of alcohol in the
Americas increased 11.43% (from 6.41 L
to 7.14 L), mainly due to a 26.90%
increase in recorded consumption in
Americas subregion B (from 5.11 L to 6.48
L) (Figure Al of the Supplementary
Material). In Americas subregion D, re-
corded alcohol consumption decreased
by 24.24% (from 4.59 L to 3.48 L), but this
change did not necessarily indicate a de-
crease in overall consumption in the
region because unrecorded consumption
was not taken into account (e.g., if unre-
corded consumption increases more than
a recorded decrease in recorded alcohol
consumption, overall consumption, will
increase).

Data on beverage preferences for 2012
(by grams of pure alcohol) indicate that
beer was the most popular beverage in the
Americas (55.2% of all recorded consump-
tion), followed by spirits (31.0%), and wine
(13.4%) (with the remaining 0.4% corre-
sponding to “other” types of alcoholic bev-
erages) (not shown). The popularity of both
wine and spirits versus beer has thus de-
creased since 1961, when the respective per-
centages recorded for each type of beverage
for all recorded consumption of alcohol
were 39.4%, 36.6%, and 24.0% (not shown).

Prevalence of alcohol consumption
and patterns of drinking

In 2012, 38.5% of all adults (47.3% of
adult women and 29.3% of adult men) in
the Americas were abstainers at the time
of the study (“current abstainers”) versus
61.9% of the global adult population
(70.9% of adult women and 53.0% of
adult men). The prevalence of current ab-
stainers and current drinkers varied
greatly in the Americas. Subregionally,
Americas subregion A had the lowest
prevalence of current abstainers (30.5%
of the adult population), whereas
Americas subregion D had the highest
prevalence (49.0% of the adult popula-
tion) (Table 2). There was a significant
association between the ratio of current
drinkers among all men and all women
(“prevalence ratios”) and the overall
prevalence ratio (among the general pop-
ulation region-wide) (r = -0.764; 95%
confidence interval (CI): —0.875 to —0.578;
P < 0.001), indicating that as the preva-
lence of all current drinkers increased,
the gap between the prevalence ratio
for men versus women decreased. A sim-
ilar statistically significant (P < 0.001)
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correlation was found when examining
the association between the absolute dif-
ference in prevalence ratio of current
drinkers among all men versus all
women and the overall prevalence of
current drinkers.

The consumption of alcohol among
current drinkers in the Americas (13.7 L
per adult drinker) was less than the
global average (17.8 L per adult drinker).
Subregionally, Americas subregion D
had the highest consumption per drinker
(14.4 L) and Americas subregion A had
the lowest (13.0 L) (Table 2). A weak and
non-significant association was observed
between the ratio of alcohol consump-
tion among all female current drinkers to
alcohol consumption among all male
current drinkers and overall consump-
tion among all current drinkers.

For 2012, HED among current drinkers
was more prevalent in the Americas
compared to the global average. Within
the region, HED was most prevalent in
subregion A (Table 2) (23.9% of all adult
current drinkers engaged in HED—
16.6% of all adult female current drinkers
and 30.4% of all adult male current
drinkers) and least prevalent in Americas
subregion D (17.5% of all adult cur-
rent drinkers—6.3% of all adult female
current drinkers and 25.0% of all adult
male current drinkers). A weak and
non-significant association was observed
between the prevalence ratio of HED
among adult female current drinkers to
HED among adult male current drinkers
and the overall prevalence of HED
among all current drinkers.

The POD scores for the countries in the
three Americas subregions included in
this study ranged from 2 (Argentina,
Bahamas, Barbados, Canada, Chile,
Cuba, Jamaica, Saint Kitts and Nevis,
Saint Vincent and the Grenadines,
Trinidad and Tobago, and the United
States of America) to 4 (Belize, Grenada,
and Guatemala), with an average score
for the region of 2.5. The most harmful
drinking pattern was observed in subre-
gion D, which had a POD score of 3.2,
reflecting the frequency of festive drink-
ing and drinking outside meals in the
countries it comprises (Table 2).

Alcohol consumption and
development

The level of development of a country,
as measured by GDP-PPP per capita,
was significantly associated with the

Original research

adult per capita consumption of alcohol
(r = 0.377; CI: 0.050 to 0.631; P = 0.026);
prevalence of current abstainers (r =
-0.561; CI: -0.753 to —0.279; P < 0.001);
and the POD (r = -0.562; CI: -0.754 to
-0.281; P < 0.001).

Alcohol-attributable burden of
disease

In 2012, in the Americas, alcohol con-
sumption was responsible for 302 860
deaths (31.7 per 100 000 people) (Table 3)
and 18 410 200 DALYs lost (19.2 per
1 000 people) (Table 4), representing
4.7% of all deaths and 6.7% of all DALYs
lost. Men in the Americas experienced
much more harm from alcohol con-
sumption than women, with alcohol
causing 7.3% of all deaths and 10.1%
of all DALYs lost among men com-
pared to 1.8% of all deaths and 2.6%
of all DALYs lost among women (not
shown). There was wide variation by
subregion in the number of deaths (per
100 000 people) and DALYs lost (per 1
000 people) attributable to alcohol con-
sumption for 2012 in the Americas, with
Venezuela, Guyana, and Brazil experi-
encing the greatest burden for both vari-
ables (51.5, 47.0, and 42.3 deaths per 100
000 people attributable to alcohol con-
sumption and 33.2, 25.7, and 24.8 DALY
lost per 1 000 people attributable to
alcohol consumption respectively) (not
shown).

Tables 3 and 4 also show the number of
deaths and DALYs lost attributable to
alcohol consumption by cause. Alcohol-
attributable NCDs were the largest con-
tributor to the burden of disease caused
by alcohol, accounting for 55.1% of all
alcohol-attributable mortality and 61.0%
of all alcohol-attributable DALYs lost. For
the region as a whole, digestive diseases
were the largest NCD contributor to
alcohol-attributable mortality, account-
ing for 25.7% of all alcohol-attributable
deaths. In contrast to alcohol-attributable
mortality, the largest NCD contributor to
alcohol-attributable DALYs lost was
mental and behavioral disorders, which
accounted for 37.1% of all DALYs lost
in the Americas. Alcohol-attributable
communicable, maternal, perinatal, and
nutritional conditions accounted for
74% and 4.1% of alcohol-attributable
mortality and DALYs lost in the region
respectively (with injuries accounting for
the remaining 37.5% and 32.6% respec-
tively) (not shown).
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TABLE 3. Alcohol-attributable deaths by cause and World Health Organization subregion (grouped by level of child and adult
mortality), Americas, 2012

Deaths attributable
Americas to alcohol
- - - consumption
Subregion A? Subregion B Subregion D° Total (% of total World
Disease category Women Men Women Men  Women Men Women Men  Total alcohol deaths) Women  Men Total
Deaths in 100s
Communicable, maternal, perinatal,
and nutritional conditions

Infectious and parasitic diseases 1.1 45 5.3 32.5 26 122 91 491 58.2 1.9 205.0 1100.3 1305.3

Respiratory infections 19.0 255 39.6 564 104 124 68.9 943 1633 5.4 5036 8125 1316.1

Maternal conditions 0.2 0.3 0.8 1.0 0.3 0.4 1.3 1.7 3.0 0.1 15.1 19.4 345
Noncommunicable diseases

Malignant neoplasms 96.8 157.0 722 128.1 6.9 7.9 1759 2929 468.8 15.5 1034.7 3061.2 40959

Merta] and behaviora 338 929 142 1478 17 155 497 2562 3059 10.1 2119 8583 1070.2

Neurological conditions 1.2 3.1 2.9 10.2 0.7 2.3 48 157 20.5 0.7 51.3 1849  236.2

Cardiovascular diseases 1.7 4138 38.6 120.7 6.4 15.1 46.6 1776 2242 7.4 6287.7 4995.0 11282.7

Diabetes? -346 -97 -685 -132 44 -07 -1075 -236 -1311 -4.3 -2854  -20.1 -305.5

Digestive diseases 87.6 165.3 98.9 3476 277 516 2141 5645 7787 25.7 1580.3 37525 53329
Injuries

Unintentional 195 1135 24.8 345.4 28 399 471 4988 5459 18.0 4943 51374 5631.6

Intentional 95 1270 11.8 405.8 1.7 356 229 5684 591.3 19.5 206.8 2646.8 2853.6
Total 235.7 7211 2403 15823 569 192.1 533.0 2495.6 3028.6 100.0 10305.4 22548.1 32 853.5
Deaths per 100 000 people 128 403 9.3 63.7 13.0 443 11.0 53.0 31.7 294 63.3 46.5

a Canada, Cuba, United States of America (very low childhood and very low adult mortality rates).

® Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican Republic, El Salvador, Grenada, Guyana, Honduras, Jamaica, Mexico,
Panama, Paraguay, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, Venezuela (Bolivarian Republic of) (low childhood and
low adult mortality rates).

¢ Bolivia (Plurinational State of), Ecuador, Guatemala, Haiti, Nicaragua, Peru (high childhood and high adult mortality).

4 Negative numbers represent deaths prevented per 100 000 people.

TABLE 4. Alcohol-attributable disability-adjusted life years (DALYs) lost by cause and World Health Organization subregion,
Americas, 2012

DALYs
Americas attributable
to alcohol
Subregion A? Subregion B® Subregion D¢ Total consumption World
(% of total
Disease category Women Men Women Men  Women Men Women  Men Total alcohol DALYs) ~ Women Men Total
DALYs in 1 000s
Communicable, maternal, perinatal,
and nutritional conditions
Infectious and parasitic diseases 6.8 269 31.7 1787 14.5 69.0 529 2745 3275 1.8 9811 51655 6146.6
Respiratory infections 350 552 847 1586 233 367 143.0 2505 3935 2.1 11351 21781 33132
Maternal conditions 2.3 29 7.5 10.1 3.0 41 12.8 171 29.9 0.2 144.6 184.3 328.9
Noncommunicable diseases
Malignant neoplasms 264.6 4251 2258 3964 212 242 5116  845.7 13573 74 29757 9046.9 12022.6
Mental and behavioral disorders 942.4 2 340.5 656.9 2349.8 1309 4186 1730.2 5108.8 6839.1 37.1 4986.3 27021.1 32007.4
Neurological conditions 229 510 678 1663 125 326 1031 2499 353.0 1.9 5212 16212 21424
Cardiovascular diseases -340 879 11565 2818 122 386 93.7 4083 502.0 2.7 11087.0 117764 22863.4
Diabetes* -168.8 -40.9 2436 495 -206 -39 4330 -943 -527.3 -2.9 -1260.6 -90.3 -1350.8
Digestive diseases 283.0 574.2 3036 12728 844 1924 671.0 20394 27104 147 51574 137419 18899.3
Injuries
Unintentional 85.8 588.2 136.7 19580 164 2343 2389 27805 30194 16.4 25739 25750.6 283245
Intentional 476 6828 66.7 23949 103 203.0 124.7 3280.7 34054 18.5 927.8 13385.2 14313.0
Total 1487.7 4793.7 14533 9118.0 308.1 12495 32491 15161.118410.2 100.0 29229.6 109 781.0 139 010.6
DALYs lost per 1 000 81 268 5.6 36.7 70 288 6.7 322 19.2 8.3 30.8 19.7

a Canada, Cuba, United States of America (very low childhood and very low adult mortality rates).

® Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican Republic, El Salvador, Grenada, Guyana, Honduras, Jamaica, Mexico,
Panama, Paraguay, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, Venezuela (Bolivarian Republic of) (low childhood and
low adult mortality rates).

¢ Bolivia (Plurinational State of), Ecuador, Guatemala, Haiti, Nicaragua, Peru (high childhood and high adult mortality).

4 Negative numbers represent deaths prevented per 100 000 people.
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DISCUSSION

Harmful alcohol consumption is prev-
alent in the Americas, and the health
harms attributable to alcohol consump-
tion in the region are severe. Therefore,
the prevention of alcohol-related harms
should be a priority in the Americas (18).

Alcohol consumption and
alcohol-attributable burden
in the Americas

In the Americas, adult per capita con-
sumption of alcohol is high, and per capita
consumption, prevalence of current ab-
stainers, and POD scores are significantly
associated with economic development
(as measured by GDP-PPP)—findings
that corroborate the results of previous
analyses (6). In addition, unrecorded con-
sumption varied widely by subregion
(subregions B and D had a higher percent-
age of total consumption comprised of un-
recorded alcohol than subregion C).
According to a systematic review, the
main sources of unrecorded alcohol con-
sumption in the Americas are “surrogate
alcohol” (ethanol-containing substances
that are not meant for consumption) and
artisanal spirits (including home produc-
tion); however, cross-border shopping
and smuggling also affect unrecorded al-
cohol in Mexico and Canada (19).

The largest contributor to the burden
of alcohol-attributable DALYs lost was
mental and behavioral disorders, and
the majority of this burden came from
alcohol use disorders (AUDs). The
prevalence of AUDs among adults in
the Americas in 2010 was 46.3% higher
than the world average (6.0% versus
4.1% globally) (4). For that same year,
the prevalence of alcohol dependence
among adults and the harmful use of
alcohol were much greater in the
Americas versus the worldwide aver-
ages (3.4% and 2.6% versus 2.3% and
1.8% respectively). The prevalence of
AUDs among women in the Americas
was particularly high, with 3.2% of all
adult women reported to have an AUD
versus 2.9% in Europe and 1.3% glob-
ally. The prevalence of AUDs among
men was also high, with 9.0% of all
adult men reported to have an AUD
versus 12.6% in Europe and 7.2% glob-
ally. Drinking patterns in the Americas
also contributed to the large burden of
alcohol-attributable disease, especially
in the countries of Latin America and
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the Caribbean (LAC), where they
caused the largest burden of alcohol-at-
tributable injuries (3, 4, 20). Therefore,
effective interventions are needed to
target AUDs in the Americas.

Comparison with previous studies

Although not directly comparable due
to difference in methodology, the results
of this research are similar to those
of Rehm & Monteiro (1), who assessed
the burden of alcohol consumption in the
Americas for 2000. Like that study, the
research reported here found that alco-
hol consumption is a major health risk in
the Americas, and that alcohol-attribut-
able injuries and AUDs accounted for
most of the alcohol-attributable burden
of disease. However, the methods used
by Rehm & Monteiro (1) differed from
the ones used in this study (e.g., this
study modeled alcohol consumption as a
continuous distribution, and used con-
tinuous and more up-to-date alcohol rel-
ative risk (RR) functions, and different
disease categories), and some of the in-
crease in the alcohol-attributable burden
in the current study versus the prior
study is due to those differences (1, 3, 4).
Other differences in this study versus
prior studies include the lack of controls
for population size and structure (previ-
ous analyses that did control for those
factors reported an increase in the burden
of disease caused by alcohol for LAC and
a decrease for North America (high-in-
come countries)) (21). In addition, some
previous studies included all subregions
of the Americas (versus only three, in the
current study); the prior studies found
that alcohol was one of the top risk fac-
tors for the burden of disease in all subre-
gions (20, 22, 23).

Limitations

The methods used in this report are the
best methods for calculating the burden
of disease attributable to alcohol con-
sumption and comparing the estimated
burden across countries (24). However,
as with all burden of disease studies,
these methods incur certain limitations
in terms of the quality of the exposure
and outcome data and the estimation
procedures used, including various types
of bias and the use of unadjusted data.

To minimize potential survey bias,
the survey data on alcohol consump-
tion were triangulated with per capita

Original research

consumption data. However, survey
biases can also affect prevalence results
for current drinkers, former drinkers,
lifetime abstainers, and current drink-
ers that engage in HED (6). Currently,
there is no way to quantify or correct
for these biases. Mortality and dis-
ability data can also be affected by accu-
racy biases, especially in low- and
middle-income countries, where the
infrastructure for tracking and record-
ing mortality and morbidity is limited
or does not exist (25).

The use of cross-sectional estimates of
alcohol consumption was another source
of potential bias due to the biological la-
tency period between the alcohol con-
sumption and chronic disease develop-
ment and mortality, as in the case of liver
cirrhosis and cancer (10). Despite that
inherent limitation, the burden of chronic
diseases attributable to alcohol was mod-
eled using cross-sectional estimates for
three primary reasons: 1) most surveys
only measure alcohol consumption in a
cross-sectional manner and do not mea-
sure lifetime alcohol consumption his-
tory (6); 2) most meta-analyses assessing
the relationship between alcohol con-
sumption and chronic diseases use
cross-sectional estimates for alcohol con-
sumption (9); and 3) although there is a
biological latency period, some of the ef-
fects of decreases in alcohol consumption
on the burden of chronic diseases can be
observed at the population level imme-
diately, such as the effects of the
Gorbachev alcohol reforms on liver cir-
rhosis deaths (26).

Finally, the PAFs used in this study
were designed using unadjusted alcohol
RR functions (27). The impact of this lim-
itation may have been minimal, how-
ever, as alcohol RR functions adjusted for
confounding factors, such as smoking
status, have been observed to be very
similar to unadjusted alcohol RR func-
tions (9). Furthermore, alcohol RR func-
tions are based on the reference category
of lifetime abstainers. Although the accu-
racy of this reference group is question-
able, with misclassification of former
drinkers as lifetime abstainers poten-
tially creating bias, the absolute risk of a
disease related to alcohol consumption
among misclassified lifetime abstainers
who are in fact former drinkers is likely
to be not much higher than the absolute
risk of a disease related to alcohol con-
sumption for correctly classified lifetime
abstainers (28).
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Alcohol policy recommendations

Cost-effective measures to reduce the
health, social, and economic burden of
alcohol consumption in the Americas
(29, 30), taking into consideration statis-
tics on alcohol consumption and alco-
hol-attributable harms, should focus
on the following four areas: 1) reduc-
ing per capita consumption of alcohol
through measures such as increased
taxation, minimum pricing, reduced
availability, and alcohol marketing con-
trol; 2) decreasing the burden of alco-
hol-attributable injuries through mea-
sures such as lowering the maximum
legal blood alcohol content (BAC) while
driving, increasing the minimum legal
age for the purchase and/or consump-
tion of alcohol, and instituting and/or
increasing the frequency of BAC road-
side checks; 3) given the high prevalence
of AUDs, increasing the identification
of people in the general population
with these disorders and providing
them with evidence-based interven-
tions, treatment, and rehabilitation
(taking into consideration the fact that
the interventions will require reliable
health care systems and are not as
cost-effective as other methods, such as
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increases in alcohol taxation); and 4) in-
troducing new policies, such as restrict-
ing the times when alcohol can be sold,
restricting sales to intoxicated persons
and underage individuals, legislation
to improve enforcement and monitor-
ing, and methods of regulating and re-
ducing the unrecorded alcohol market.

Evidence used in determining the opti-
mal measures may require some adjust-
ment for developing countries, as most
research on alcohol policies is derived
from data collected in high-income coun-
tries (18). For example, in developing
countries with a large unrecorded alco-
hol market, increases in taxation and de-
creases in availability will be less effec-
tive without regulations to control the
informal and illicit market.

Furthermore, although little has been
done in terms of alcohol policy reform in
the Americas (3, 4), more countries are
now adopting and reforming national al-
cohol strategies (4), following WHO'’s
Global Strategy and PAHO’s Regional
Plan of Action for reducing the harmful
effects of alcohol (31). Nevertheless, ad-
ditional action is needed to reduce the
burdens created by alcohol, including
adopting policy options and implement-
ing national monitoring systems in low-
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prevalent in the Americas, and the result-
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RESUMEN

El consumo de alcohol y la
carga de morbilidad en la
Regidn de las Américas en
el 2012: implicaciones para
las politicas relacionadas
con el consumo de alcohol

Palabras clave

Objetivo. Describir el volumen y los modelos de consumo de alcohol hasta el afio
2012 incluido, y calcular la carga de morbilidad atribuible al consumo de alcohol
medida segtin el nimero de defunciones y los afios de vida ajustados en funcién de la
discapacidad (AVAD) perdidos en la Region de las Américas en el 2012.

Meétodos. Los datos sobre el consumo de alcohol se obtuvieron a partir del Sistema
Mundial de Informacién sobre el Alcohol y la Salud (GISAH, por sus siglas en inglés)
de la Organizacién Mundial de la Salud (OMS). La carga del consumo de alcohol se
calculd segiin la mortalidad y segtn los AVAD perdidos con base en los datos de
mortalidad obtenidos de la OMS, tomando en consideracién las fracciones atribuibles
al alcohol. La divisién en subregiones se baso en las clasificaciones de la OMS del afio
2004 (segtin la mortalidad en nifios y adultos).

Resultados. Se observaron variaciones regionales en el volumen total de alcohol
consumido, la proporcién del mercado del alcohol atribuible al consumo de alcohol no
registrado, los habitos de consumo, la prevalencia del consumo y la prevalencia de los
episodios de consumo excesivo de alcohol. Los habitantes de la Regién de las Américas
consumieron mas alcohol (8,4 litros de alcohol puro por adulto en el 2012) en com-
paracién con el promedio mundial. La Region también experimenté una alta carga de
morbilidad atribuible al consumo de alcohol (4,7% de las defunciones y 6,7% de los
AVAD perdidos), especialmente en forma de lesiones atribuibles al consumo de
alcohol.

Conclusiones. El alcohol se consume de una manera perjudicial en la Regién de las
Américas y ello comporta una alta carga de morbilidad, especialmente en forma de
lesiones. Con objeto de disminuir el consumo perjudicial de bebidas alcohdlicas y la
carga de morbilidad resultante, es preciso introducir nuevas politicas en materia de
consumo de alcohol que sean eficaces en funcién de los costos, tales como el incre-
mento de los impuestos sobre el alcohol, el aumento de la edad minima legal para
adquirir alcohol, y la disminucién de la concentracién méxima legal de alcohol en
sangre mientras se conduce.

Etanol; mortalidad; morbilidad; politicas; Américas.
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Web Appendix. Information on alcohol consumption data, and methods used to calculate the
alcohol-population-attributable fractions

Methods

Alcohol exposure estimates

Total, recorded, unrecorded and tourist adult per capita consumption (in litres of pure alcohol)
were obtained by country from 1961 to 2012 (beverage specific data on recorded alcohol
consumption was available from 1961 to 2010). Recorded consumption is alcohol that is tracked
by governments through production, sales and taxation statistics, market research firms serving
the alcoholic beverage industry, and the United Nations Food and Agriculture Organization.
Unrecorded consumption is alcohol that is not tracked through the statistics of recorded
consumption, and can originate from a variety of sources, including, for example, surrogate
alcohol (alcohol not officially intended for consumption) (see (1) for the sources of unrecorded
alcohol consumption). Data for unrecorded alcohol consumption are usually obtained from a
variety of sources, including government-monitoring data, surveys and expert judgments (2).
Tourist per capita consumption of alcohol represents both cross-border trade and the amount of
alcohol consumed by foreign tourists (accounting for the amount of alcohol consumed by the
countries’ inhabitants when they travel outside their own country). Data on tourist consumption is
estimated using tourist visa data and data from special sales taxes or measures of alcoholic

beverages sold to tourists (if implemented in a country).

Prevalence of both current abstainers (made up of both lifetime abstainers (people who have
never consumed a standard drink of alcohol) and former drinkers (people who have consumed a
standard drink of alcohol but have not done so in the past year) and of current drinkers (those who
have consumed alcohol in the past year) were obtained by triangulating survey data with data
obtained from a regression analysis of all published survey data found through a systematic

review (3).
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The pattern of alcohol consumption was measured through the prevalence of heavy episodic
drinking and the pattern of drinking (POD) scores. The POD scores capture six different aspects
of drinking: (i) the usual quantity of alcohol consumed per drinking occasion; (ii) the prevalence
and frequency of festive drinking; (iii) the proportion of drinking events when drinkers become
intoxicated; (iv) the proportion of drinkers who drink daily or nearly every day; (v) the frequency
of drinking with meals and outside of meals; and (vi) the prevalence of drinking in public places.
Data on these variables were collected through a key informant survey, with the POD scores
being validated from previous pattern of drinking scores measured at the global level (3).
Specifically, the data from the key informant survey are aggregated and scaled from 1 to 5 (1
representing the least risky drinking pattern and 5 representing the most risky drinking pattern)

and missing information is then imputed by expert opinion.

Alcohol consumption among current drinkers was modelled by triangulating total adult per capita
consumption data with survey data to correct for the inconsistent and severe undercoverage of
population alcohol consumption when measured by population alcohol surveys (as compared to a
more accurate source of adult per capita consumption data). The distribution of alcohol
consumption was modelled using a Gamma distribution, which Rehm and colleagues and Kehoe
and colleagues found best describes the population distribution of alcohol consumption (4, 5). To
describe the distribution of alcohol consumption by age and sex, the relative alcohol consumption
amounts by age and sex (as obtained from population surveys (3)) were combined with
population data and per capita consumption of alcohol data to estimate the mean alcohol
consumption by age and sex. The standard deviation of the alcohol consumption distribution was
modelled according to Rehm and colleagues, who observed that the standard deviation of a
population alcohol consumption distribution could be predicted using the mean of the alcohol

consumption distribution (4).
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Alcohol-attributable burden calculations for 2012

For diseases and injuries where alcohol is a component cause (i.e. alcohol increases the risk for
the disease or injury, but is not a necessary cause), the alcohol population-attributable fraction
(PAF) combines information on the prevalence of current drinkers, former drinkers and lifetime
abstainers, the distribution of alcohol consumption among current drinkers, and the relative risk
(RR) for a disease for current drinkers and former drinkers as compared to lifetime abstainers. For
most diseases casually related to alcohol, the alcohol PAF is estimated using the formula:

(Formula 1)

PAF,

150
Pli etime_abstainers + P, ormer,drinkersRRi— ormer drinkersf P(x)current drinkersRRi(x)current,drinkersdx -1
>0
- 150
f>0 P(x)current drinkersRRi(x)current,drinkersdx

Prifetime abstainers + Prormer_arinkersRRi_ ¢y 01 arinkers
where Piieime abstainerss Prormer drinkers 00 Peurrenc arinkers TEPrEsent the prevalence of lifetime abstainers,
former drinkers and current drinkers respectively, x represents the average daily alcohol
consumption in grams of pure alcohol per day, and RR; tymer arinkers @1d RR{(X) current_drinkers FEPrESent
the RR for disease i for former drinkers and current drinkers respectively. For a list of the

diseases for which alcohol PAFs were modelled, and for the sources of the RR functions, see

Table Al.

Table A1. Sources of Relative Risk functions by ICD-10 Code.*
Conditions ICD 10 Code New WHO code  Old WHO code  Sources for Relative Risks

Infectious and parasitic diseases

(6); for causal relationship

Tuberculosis A15-A19 3 IA1 see: (7)

Human immunodeficiency virus/ 10 1A3

Acquired immune deficiency B20-B24 (8)

syndrome

Malignant neoplasms 61 IA
Mouth and oropharynx cancers C00-C14 62 11A1 (9, 10) (based on Relative

Risks from (11))

Esophageal cancer C15 63 11A2
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Table A1. Sources of Relative Risk functions by ICD-10 Code.*

SUPPLEMENTARY MATERIAL

Conditions ICD 10 Code New WHO code  Old WHO code  Sources for Relative Risks
Liver cancer C22 66 IIA5
Laryngeal cancer C32 78
Breast cancer C50 70 11A9
Colon cancer C18 65 11A4
Rectal cancer C20
Diabetes
Diabetes mellitus E10-E14 80 Ic (12)
Neuro-psychiatric conditions
Alcoholic psychoses (part of F10.0, F10.3- _—
AUD) F109 100% AAF per definition
Alcohol abuse (part of AUD) F10.1 86 lIE4 100% AAF per definition
Alcohol dependence (part of F10.2 100% AAF per definition
AUD)
Epilepsy G40-G41 97 IIF3 (13)
Cardiovascular disease 110 IIH
Hypertensive disease 110-115 112 [IH2 (14)
Ischemic heart disease 120-125 113 IIH3 (15) for volume, (16) for
pattern
Cardiac arrhythmias 147-149 116 [IH6 (17)
Ischemic stroke 160-162 114 [IH4 (18)
Hemorrhagic and other non- 163-166 114 IH4 (18)
ischemic stroke
Digestive diseases 121 I
Cirrhosis of the liver K70, K74 123 11J2 (19)
Acute and chronic pancreatitis K85, K86.1 125 (20)
Respiratory infections
. J10.0, J11.0,
Pneumonia J12-015, J18 39 IB1 (21)
Conditions arising during the
prenatal period
Low birth weight: as defined by
the global burden of disease P05-PO7 50 ID1 (22)
Unintentional injuries 152 A
Motor vehicle accidents § 153 A1 (23) for Relative Risk,
Poisonings X40-X49 154 A2 git)h(’do'ogy adopted from
Falls WO00-W19 155 A3

Rev Panam Salud Publica 38(6), 2015



SUPPLEMENTARY MATERIAL Shield et al. ® Alcohol consumption and burden of disease in the Americas

Table A1. Sources of Relative Risk functions by ICD-10 Code.*

Conditions ICD 10 Code New WHO code  Old WHO code  Sources for Relative Risks
Fires X00-X09 156 [IA4
Drowning W65-W74 157 [I1A5
1Rest of V-
series and W20-
W64, W 75-
Other Unintentional injuries W99, X10-X39, 159 A7
X50-X59, Y40-
Y86, Y88, and
Y89
Intentional injuries 160 B
Seffinflicted injuries X60-X84 and 161 lIB1 (23) for Relative Risk,
Y87.0 methodology adopted from
(24)
Homicide X85-Y09, Y87.1 162 [11B2

§ V021-V029, V031-V039, V041-V049, V092, V093, V123-V129, V133-V139, V143-V149, V194-V/196, V203-V209, V213—
V219, V223-V229, V233-V239, V243-V249,V253-V259, V263-V269, V273- V279, V283-V289, V294-V/299, V304-V309,
V314-V319, V324-V329, V334-V339, V344-V349, V354-V359, VV364-V369, V374-V379, V384-V389, V394-V399, V404—
V409, V414-V419, V424-V429, V434-V439, VA44-V449, V454-V459, VABA— V469, VAT4-VATI, V4B4-V489, V494-V499,
V504-V509, V514-V519, V524-V529, V534-V539, V544-V549, \/554-V/559, V564-V569, V574-V579, V584-V589, V594—
V599, V604-V609, V614-V619, V624-V629, V634-V639, V644-V649, V654— V659, V664-V669, V674-V679, V684-V689,
V694-V699, V704-V709, V714-V719, V724-VT729, V734-V739, V744-\V749, V754-\'759, VT64-V769, V774-VT79, V784—
V789, V794-V799, V803-V805, V811, V821, V830-V833, V840-V843, V850- V853, V860-V863, V870-V878, V892.

tRest of V = V-series MINUS §.

*For Russia and similar countries, Russia-specific RR functions were used (see (3) for RR function descriptions).

Low birth weight attributable to alcohol consumption

To estimate the mortality and morbidity due to low birth weight attributable to alcohol
consumption, we modelled the alcohol consumption of pregnant women who drank the
same amount of alcohol as pre-pregnancy and the alcohol consumption of pregnant
women who drank less (see (3) for data sources). The alcohol PAFs for low birth weight

were calculated as follows:

150 150
Pabstainer + f>0 Pless(x)RR(x)dx + f>0 Psame(x)RR(x)dx -1

150 150
Pabstainer + f>0 Pless(x)RR(x)dx + f Psame(x)RR(x)dx

>0

PAF =
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where P, ... s the prevalence of women who abstained from consuming alcohol while

pregnant, P, . represents the prevalence of pregnant women who consumed the same

same

amount of alcohol as pre-pregnancy, and P, represents the prevalence of pregnant

less

women who consumed less alcohol than they did pre-pregnancy. RR represents the

relative risk for low birth weight given an alcohol consumption amount of (x).

HIV/AIDS deaths attributable to alcohol consumption

HIV/AIDS mortality attributable to alcohol consumption was calculated using
methodology outlined by Gmel and colleagues (8). This method estimates the HIV/AIDS
mortality as a result of non-adherence to medication due to alcohol consumption by combining
HIV/AIDS mortality data, the prevalence of people who require Highly Active Anti-Retroviral
Treatment (HAART) and who are also receiving this treatment (obtained from the 2006 Report
on the Global AIDS Epidemic (25)), the mortality rate among those individuals who receive
HAART and those who do not (26), the rate of deaths for those who adhere to HAART and for
those who do not (27), and the hazard of not adhering to HAART if you are a current drinker as

compared to a lifetime abstainer (28).

Ischemic heart disease attributable to alcohol consumption

The risk of ischemic heart disease mortality and morbidity is impacted by average volume of
alcohol consumption and the patterns of drinking. Thus, data on average alcohol consumption and
binge alcohol consumption were used to estimate the alcohol PAF for ischemic heart disease
mortality and morbidity attributable to alcohol consumption (29, 30). For modelling the mortality
and morbidity from ischemic heart disease that was attributable to alcohol consumption, we used
an age dependent RR function ((15); see also (31) or (32) for similar results) for all individuals

who did not engage in episodic or chronic heavy drinking. For people with at least one heavy
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episodic drinking occasion (defined as drinking occasions where men consume 5 standard drinks
or more (the equivalent of consuming 60 grams of pure alcohol or more during one drinking
occasion) and where women consume 4 standard drinks or more (the equivalent of consuming 48
grams of pure alcohol or more during one drinking occasion)) per month, we assumed there was

no cardio-protective effect (16) and, thus, these people were assigned a relative risk of 1.

Injuries attributable to alcohol consumption

The morbidity from injuries attributable to alcohol consumption was estimated according to
methodology outlined by Shield and colleagues (33). This calculation method uses data on
alcohol consumption during both normal drinking days and during binge drinking days. For
modelling the number of injuries attributable to alcohol consumption, we used data on the
prevalence of current drinkers, the prevalence of binge drinkers, and the frequency of binge
drinking. The risk relationship between alcohol consumption and injuries was obtained from the
meta-analysis performed by Taylor and colleagues (23) and from metabolism data (24)
(metabolism data were used to calculate the period of time during a drinking occasion when a

person was at risk for an injury).

The alcohol PAFs for intentional and unintentional injuries attributable to alcohol consumption
were calculated as follows:

Pabstainers + Pcurrent(non—binge)RRcurrent(non—binge) + Pcurrent(binge)RRcurrent(binge) -1

PAF =

Poapstainers T Peurrentmon-binge)RRcurrentmon—binge) + Peurrent(vinge) RRcurrent(binge)
where Paysainer represents the prevalence of current abstainers, and Peyrent(binge) 80d Peurrent(non-binge)
are the prevalence of current drinkers who engage in binge drinking and the prevalence of current
drinkers who do not engage in binge drinking, respectively. The RRs for current drinkers who
engage in binge drinking and for current drinkers who do not engage in binge drinking were

calculated separately as follows:
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RRcurrent(non—binge) = (RRaverage(xaverage—non—binge) - 1) * non-bingeqqys +1
and
RRcurrent(binge) = (RRaverage (xaverage—non—binge) - 1) * non—binge_days + RRbinge (xbinge) -1
* Pbinge,days
where

RRaverage(xaverage—non—binge) = Pdayatrisk(xauerage—non—binge) * (RRinjury(xaverage—non—binge) - 1) +1

and

RRyinge(Xpinge) = Paayatrisk(Xpinge) * (RRinjuriy(Xpinge) — 1) + 1
In the above formulae, Pyayarisk represents the proportion of a day at risk, and RRyjury is the
relative risk for injury given an amount of alcohol consumed (Xpinge alcohol consumption during
heavy episodic drinking occasions and Xayerage-non-binge 2lcOh0l consumption during average non-
heavy episodic drinking days). Pgayarisk 1S calculated based on the average rate at which alcohol is
metabolized, thereby corresponding to the time during which the blood alcohol level is
sufficiently elevated to increase the risk of injury. Ppinge days @0d Pron-binge days FEpresent the
proportion of heavy episodic drinking days and non-binge drinking days among binge drinkers

respectively.

The above-presented alcohol PAFs were determined based on injury RR estimates that were
calculated using samples of emergency room patients. In the case of injury mortality alcohol
PAFs, the alcohol PAF for morbidity from non-motor vehicle accidents was multiplied by 9/4 and
the alcohol PAF for morbidity from motor vehicle accidents was multiplied by 3/2. These
multiplication factors were based on two studies that compared blood alcohol levels of
emergency room patients with blood alcohol levels obtained from coroners’ reports of patients

who died from an injury (34, 35).
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For women, the alcohol PAF for motor vehicle accidents was calculated by multiplying the
alcohol PAF for motor vehicle accidents for men by the product of the per capita consumption of
alcohol for women divided by the per capita consumption of alcohol for men. This imputation
method was performed since the RR function for motor vehicle accidents is considered valid for

men only (36).

Regions

Table A2. World Health Organization (WHO) sub-regional classification of countries in the
Americas according to childhood and adult mortality

WHO sub-region* Countries

A (Very low childhood and very low
adult mortality rates)

Canada, Cuba, United States of America

Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize,
Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican Republic,
B (Low childhood and low adult El Salvador, Grenada, Guyana, Honduras, Jamaica, Mexico,
mortality rates) Panama, Paraguay, Saint Kitts and Nevis, Saint Lucia, Saint Vincent
and the Grenadines, Suriname, Trinidad and Tobago, Uruguay,
Venezuela (Bolivarian Republic of)

D (High childhood and high adult Bolivia (Plurinational State of), Ecuador
mortality) Guatemala, Haiti, Nicaragua, Peru

* Regional subgroups defined by the World Health Organization (37) based on the rates of childhood and adult
mortality
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Figure A1l. Recorded adult per capita consumption of alcohol (litres of pure alcohol) in the
Americas for sub-regions A, B, and D from 1961 to 2010
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Figure A2. Alcohol-attributable DALY lost per 1,000 people for (A) women and (B) men in the
Americas in 2012
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