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Introduction

Alcohol consumption is causally linked to over 230 Interna-
tional Classification of Diseases (ICD) revision-10 three digit
coded health conditions (World Health Organization, 2014),
and the resulting burden of disease attributable to alcohol
(the burden of disease that would be absent if no one
consumed alcohol) is high. Furthermore, alcohol consumption
ranks as the fifth most important risk factor for the burden of
disease worldwide (World Health Organization, 2011; Lim
et al., 2012; Rehm et al., 2003b) and ranked first in the region
of the Americas for the year 2004 (Rehm and Monteiro, 2005).
Overall consumption is related to all-cause mortality and
alcohol-specific mortality and disability (Edwards et al.,
1994); therefore, changes in consumption lead to changes in
the overall as well as the alcohol-specific disease burden in
a population.

Mortality and morbidity are not the only burdens that
alcohol creates; alcohol consumption also causes a large social
burden (to society and the drinker’s social network) and
economic burden (through costs such as lost productivity,
health-care costs, and police, court, and prison costs); however,
information on these burdens is not regularly collected (Laslett
et al., 2011; Rehm et al., 2007b). Furthermore, the burdens
caused by alcohol are avoidable if effective public health poli-
cies are put in place (Anderson et al., 2009).

As recommended by the World Health Organization’s
global strategy to reduce the harmful use of alcohol,
national and international trends in alcohol consumption
are related to disease outcomes and serve as monitoring
tools of policy changes at country, regional, and global
levels (World Health Organization, 2010). Thus, data on
alcohol consumption and patterns of consumption should
be collected in a systematic and rigorous manner to ensure
accuracy and comparability. Accordingly, this article outlines
the current methods used to measure alcohol consumption
and patterns of consumption, and outlines the global trends
and statistics in consumption, its patterns, and the harms
resulting from alcohol, with a focus on the WHO region
of America.

Three Dimensions of Alcohol Consumption Relevant
for Harm

There are three dimensions of alcohol consumption: average
volume of consumption, patterns of drinking, and, on some
occasions, also the quality of the alcohol consumed, all of
which are related to the burden of disease attributable to
alcohol consumption (Rehm et al., 2003a, 2010a; World

Health Organization, 2010). The average volume of alcohol
consumed by a person is related primarily to long-term health
consequences, including alcohol dependence. Although
average volume is also related to ischemic heart disease,
ischemic stroke, and injuries (Taylor et al., 2010; Rehm et al.,
2010b; Roerecke and Rehm, 2010), several studies indicate
that the ability to predict such ischemic diseases and injuries
is increased by taking patterns of drinking into account
(Rehm et al., 1996; MacDonald et al., 2013). Patterns are
important given that the same average volume of consumption
(1 drink per day) can be consumed in 1 day of the week
(7 drinks on one occasion) or through daily drinking (1 drink
per day over 7 days). The expected outcomes of these two
drinking patterns with respect to the risk of ischemic heart
disease, ischemic stroke, and injuries are very different. In other
words, how an individual drinks, which is influenced in part by
the cultural context, can moderate the impact of average
volume of consumption on mortality and morbidity.

Finally, the quality of alcoholic beverages, particularly ille-
gally produced or homemade, when contaminated with meth-
anol or heavy metals and other toxic substances, may
contribute to some additional mortality, such as in outbreaks
of methanol poisoning and the use of surrogate alcohol.
However, the overall impact of the quality of the alcohol
consumed accounts for less than 1% of all alcohol-
attributable deaths and seems to contribute little to mortality
rates over and above the effects of ethanol consumption alone
(Rehm et al., 2010a, 2014), with methanol deaths in particular
accounting for fewer than 1000 deaths in any given year (Rehm
et al., 2014). At the same time, consumption of beverages
produced illegally or informally is relevant for the estimation
of the average volume of consumption and estimation of the
alcohol-attributable burden of disease. Therefore, this article
provides an overview of some methodological issues regarding
the two dimensions (volume and patterns) that are relevant for
comparative studies at the national level.

Estimating Per Capita Consumption by Country

Overall volume of alcohol consumption has considerable
measurement error but remains the best indicator upon which
to partially base the alcohol-related health burden. Total adult
per capita consumption should include, in many countries, an
estimate of recorded consumption, unrecorded consumption
(even though that estimate will have limitations), and in
some cases, tourist consumption.

Recorded Alcohol Consumption
Estimating the average volume of recorded alcohol consump-
tion in a country is best made using national sales and
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production and/or taxation data, as population surveys
most often underestimate total alcohol consumption when
compared to these national data. However, these estimates
do not include estimates of unrecorded consumption (e.g.,
home production, duty-free alcohol, smuggling) and alcohol
consumed by tourists. Retail sales data are the most accurate
means of estimating how alcohol is consumed in a population,
as governments often monitor sales data for tax collection
purposes. Although there are some limitations to this type of
data (e.g., beverages can be purchased yet not consumed in
the same year, stockpiling can occur before a tax increase,
neither home production nor smuggling is accounted for), it
is still a relatively reliable source. Additionally, sales, produc-
tion, and taxation data systematically exclude some sources
of alcohol that account for a fair portion of the total alcohol
consumed in a country; these sources of alcohol are known
as unrecorded sources. Furthermore, sales, production, and
taxation data do not account for alcohol that is consumed by
tourists while they are visiting a country.

The four major categories of alcoholic beverages (beer,
wine, distilled spirits, and all other alcoholic beverages) avail-
able within a country should be included in consumption esti-
mates. For the alcoholic beverage category of all other alcoholic
beverages, in many developing countries the alcohol beverage
market is made up of local beverages, such as cider, fruit wines,
shochu, aguardiente, cachaça, and samsu, which may be as
important as beer, wine, and distilled spirits. Furthermore,
additional survey data can provide information on who drinks
what types of beverages (at least by gender and age groups),
which can then be useful in monitoring trends in consumption
and relating specific beverages to specific harms.

For standardization purposes, per capita consumption
figures are given in liters of pure alcohol, thereby requiring esti-
mates and/or assumptions about the alcohol content of
different beverages. Beer, for example, is usually estimated at
5% pure alcohol, but it can vary from 0.9% to 12%. As there
is no international standard, countries should make periodic
efforts to estimate the median alcohol content of each beverage
category as alcohol content can vary widely from country to
country as well as within regions of the same country.

According to World Health Organization (WHO) recom-
mendations, the estimated total adult alcohol consumption
for a country, in liters of pure alcohol, is equal to the total
alcohol production (recorded plus estimated unrecorded and
minus tourist consumption) plus alcohol imports minus
alcohol exports (in the same year) divided by the total popula-
tion of 15 years of age and over within a calendar year. When
calculating the average consumption of the total population,
there may be an underestimate of consumption, particularly
in low- and middle-income countries (LMIC) in which a large
proportion of the population is under 15 years of age.

Market research firms serving the alcoholic beverage
industry or industry associations are a good source of data
(e.g., Impact Databank, Euromonitor, Statistical Handbook);
however, these data are expensive to obtain and are of limited
use by governments or researchers. These publications do not
cover all countries, especially LMIC, and the information is
often not reliable. However, in the absence of any other more
reliable source of information, they can be used to supplement
data at country and international levels.

The United Nations Food and Agriculture Organization
(FAO) publishes the most complete set of statistics available
on the production and trade of beer, wine, and distilled spirits,
and this set can be used in the absence of sales data. These
statistics are collected from annual questionnaires sent to
ministries of agriculture and trade (they are also available to
the public on the FAO’s website: see under the Relevant
Websites section). The data consist of estimates of production
and trade in metric tons for wine; vermouth; must of grape; fer-
mented beverages; spirits; sorghum, millet, maize, and barley
beer; and wheat-fermented and rice-fermented beverages.
Beverage data are converted into metric tons of pure alcohol
and then all beers are combined into a single beer category,
all wines into a wine category, and all spirits into a ‘beverages,
alcoholic’ or distilled spirits category (World Health
Organization, 2000). However, the data rely on national
reporting (and not all countries are included). Nonetheless,
the FAO remains the most comprehensive international data
source on the production of alcoholic beverages. Caution needs
to be taken, however, in interpreting the data. Because only
large-scale industrial production is quantified, data for coun-
tries with substantial informal, low technology, or home
production will be underestimated, as is the case for several
African countries. In addition, when data are missing, the
gaps are filled by repeating information from the last reported
year. Furthermore, as a country’s population grows, per capita
consumption may artificially decline, thus providing a false
trend (World Health Organization, 2000).

Unrecorded Alcohol Consumption
The last WHO Global Status Report on Alcohol and Health
(GSRAH) (World Health Organization, 2014) indicated that
a large amount of alcohol consumption was from unrecorded
sources, with clear differences between low-income and high-
income countries in the proportion of total alcohol consump-
tion from unrecorded sources; low-income countries have the
greatest proportion of total alcohol consumption coming
from unrecorded sources.

The main categories of consumed unrecorded alcohol
(alcohol that is consumed but not captured through recorded
sources) are (1) legal but unrecorded alcohol products; (2)
alcohol products which are recorded but not in the jurisdiction
where they are consumed; (3) surrogate alcohol (alcohol not
officially intended for consumption); (4) illegal homemade
artisanal production; and (5) illegal production and smuggling
on a commercial (industrial) scale (see Rehm et al., 2014).
Data for the estimation of unrecorded alcohol consumption
can be obtained from a variety of sources, including from
government monitoring data, surveys, and expert judgments
(Rehm et al., 2007a, 2003a).

Tourist Alcohol Consumption
For the majority of countries, the amount of alcohol consumed
by foreign tourists is approximately equal to the amount of
alcohol consumed by the countries’ inhabitants when they
travel outside their own country, and thus this type of alcohol
consumption does not need to be taken into account when esti-
mating total per capita consumption of alcohol for most coun-
tries. However, for those countries with a small population and
a large volume of tourism, tourist consumption may impact
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adult per capita consumption measurements, and if not taken
into account will distort estimates of the alcohol consumption
and the alcohol-attributable burden of disease and injury.
Accordingly, tourist adult per capita consumption was esti-
mated for only those countries where the number of tourists
exceeded the number of inhabitants. Tourist adult per capita
consumption can be obtained from the WHO Global Informa-
tion System on Alcohol and Health (GISAH). Alternatively, if
there are special sales taxes or measures for alcoholic beverages
sold to tourists that can distinguish them from local consump-
tion, then tourist consumption can be measured more accu-
rately, or tourist consumption can be calculated based on the
average number of tourists who visited a country and where
they were from according to official statistics, assuming that
these tourists consumed on average as much as they would
have consumed when in their home country.

Finally, cross-border shopping affects per capita consump-
tion estimates, and needs to be taken into account for countries
such as Estonia, Luxembourg, the Republic of Moldova, and
Singapore.

Estimating Levels of Consumption and Patterns of Drinking

Population-level data (adult per capita alcohol consumption
data in particular) cannot, however, identify different drinking
patterns in a population, who does the drinking (e.g., which
age groups), how patterns relate to socioeconomic characteris-
tics of the population or to gender, where the drinking takes
place, when and how it is consumed, if it is concentrated into
special occasions of high consumption, such as in festivals or
on holidays, or if it is more evenly distributed throughout
the year.

General population surveys can provide a wide range of
information on where drinking takes place, patterns of
consumption, and sociodemographic correlates. At the
simplest level of analysis, they can provide information
regarding, for example, the number of abstainers in the popu-
lation in the last 12 months, lifetime abstainers, and consump-
tion of alcohol differentiated by age group and sex.

Patterns of drinking are not uniform across different studies.
Accordingly, for any particular country, patterns of drinking are
defined and estimated in the GSRAH to include the prevalence
of heavy episodic drinking (consuming at least 60 g of pure
alcohol which is the equivalent of 5 or more international stan-
dard alcoholic beverages on 1 occasion at least monthly), the
pattern of drinking score, and the prevalence of people with
an alcohol use disorder.

The Global Survey on Alcohol and Health (a key informant
questionnaire), the data from which were used in the GSRAH,
was sent to alcohol experts and government officials in various
countries. Five different aspects of drinking were covered by the
survey: (1) the usual quantity of alcohol consumed per
drinking occasion; (2) the prevalence and frequency of festive
drinking; (3) the proportion of drinking events when drinkers
become intoxicated; (4) the proportion of drinkers who drink
daily or nearly every day; (5) the frequency of drinking with
meals and outside of meals; and (6) the prevalence of drinking
in public places. The results of this and other such surveys were
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 was then imputed by expert
opinion. Thus, the pattern of drinking score reflects how people
consume alcohol in a country, rather than how much alcohol
they drink. For the final algorithms for calculating pattern of
drinking scores, see Rehm et al. (2003b) and Shield et al.
(2013).

Rates of a variety of alcohol-related problems can be
explored by surveys and linked to patterns of drinking and to
the amount or frequency of drinking. Information on alcohol
use disorders, using validated instruments such as the Alcohol
Use Disorders Identification Test (AUDIT) (Babor et al., 2001)
and CAGE questionnaire (Ewing, 1984), and diagnostic criteria
such as those found in the ICD-10 or DSM 5, can be of value.
This information is important when assessing coverage of treat-
ment services in a particular country and then planning the
organization of health treatment systems to respond to the
range of alcohol-related problems.

Methodological Issues

The WHO has international guidelines for monitoring alcohol
consumption and related harms (World Health Organization,
2000) which provide details on how to estimate per capita
consumption and related harms, including limitations and
problems in interpreting the data. These guidelines should be
consulted when planning to collect and use national and inter-
national estimates in order to ensure accuracy and compara-
bility of the data with other studies.

There are numerous methodological issues to be consid-
ered when planning, undertaking, and interpreting data
from surveys. These include the reference period, beverage-
specific or overall questions on consumption, quantity per
drinking day versus quantity per drinking occasion, drink
size and alcohol content of alcoholic beverages (and mixed
drinks), criteria for defining a drinker versus a nondrinker, val-
idity and reliability of the survey instrument in the absence of
international standardization, criteria for risk drinking (on
a single occasion and average daily consumption, for acute
or chronic problems), sample selection, and sample size,
among others. The WHO guidelines (2000) are a good source
of information on these methodological issues and how to
address them.

The most commonly used and recommended questions in
surveys regarding alcohol consumption are quantity frequency,
graduated frequency, and recent recall. Even though there is
still little agreement in the literature on which questions to
include in surveys and how to ask them, international collabo-
rative studies have tried to increase comparability of data by
agreeing on common indicators in a core number of areas,
and thus some progress has been made. Two such collaborative
studies are the GENACIS study (Gender, Alcohol and Culture:
An International Study), which included 43 countries from
most regions of the world and assessed alcohol consumption
and related problems in the adult general population, and
the ESPAD (European School Survey Project on Alcohol and
Other Drugs), which collected information from school
students 13–15 years of age in European countries in 1995,
1999, and 2003 using the same basic questionnaire. The
WHO STEPwise approach to surveillance (see Relevant
Websites) also provides standardized questions on alcohol
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consumption for national surveillance focused on noncommu-
nicable diseases and risk factors.

Modeling Alcohol Consumption at the Population Level
As survey data on the amount of alcohol consumed by age and
sex will underestimate total alcohol consumption, survey data
on average volume of alcohol consumed should be triangu-
lated with data on total per capita consumption of alcohol to
ensure the accuracy of the results reported and the compara-
bility of survey results with those of surveys from other coun-
tries. Previous comprehensive analyses have shown that the
average volume of alcohol consumption as obtained from pop-
ulation surveys is best modeled using a gamma distribution.
Furthermore, the relationship between the mean and the stan-
dard deviation of this distribution allows for the imputation of
the standard deviation if the mean is known. Therefore, it is
possible to estimate approximate alcohol consumption by
age and sex using information on alcohol consumption at
the population level (total per capita consumption) and data
from population surveys on current drinkers and the relative
amount of alcohol consumed by different age and sex groups
(see Kehoe et al. (2012) and Rehm et al. (2010b) for in-
depth details of how to model alcohol consumption using
population data on alcohol consumption and survey data).

Recent evidence has shown that underreporting of alcohol
consumption in surveys is not evenly distributed across different
groups in the population (Stockwell et al., 2014). The extent of
underreporting can be estimated by comparing survey-based
estimates of average consumption per person per year with esti-
mates of per capita alcohol consumption. Typically the Quan-
tity–Frequency method underestimates consumption by
between 50% and 60%. This underestimation is more
pronounced for low risk and younger drinkers but does not
appear to differ by gender (Stockwell et al., 2014). This study
used the Yesterday Method in a large national Canadian survey,
a methodwhich has also been used in Australia (Stockwell et al.,
2008) and the USA (Greenfield et al., 2009). Information about
whether and how much people consumed the day before the
interview can be combined with Quantity–Frequency data as
well as information on alcohol sales to createmore accurate esti-
mates. A NewZealand approach to alcohol surveys has the high-
est coverage of known per capita alcohol consumption among
published studies (Casswell et al., 2002). In this approach,
respondents are asked in detail about their preferred beverages,
serving sizes, and also the settings in which they drink. It is more
labor-intensive but yields probably the most accurate estimates
of alcohol consumption.

WHO Global Information System on Alcohol and Health

Although several attempts have been made in the past at
summarizing world and regional drinking trends from a public
health perspective, a key initiative from the WHO has become
the most comprehensive source of data on alcohol. In 1996,
the WHO organized the GISAH (Poznyak et al., 2013),
bringing together the most reliable and updated information
on alcohol consumption and related harms by country. It
was created by the Marin Institute for the Prevention of Alcohol
and Other Drug Problems and was maintained by the Swiss
Institute for the Prevention of Alcohol and Other Drug

Problems. It is currently hosted and maintained by the Centre
for Addiction and Mental Health in Toronto, Canada. Data
from recorded production are included as well as data from
national surveys and estimations of unrecorded consumption,
tourist consumption, health effects, national alcohol policies,
and interventions. The database has information from the
majority of countries in the world, although there are concerns
about the validity and reliability of some of the information.

In 1999, the WHO published the first Global Status Report,
which included estimates of adult per capita consumption for
most countries, relying on a combination of national and
regional estimates, industry data, and data from the FAO and
the UN Statistical Office (World Health Organization, 1999).
In 2001, the Global Status Report: Alcohol and Young People
was published (World Health Organization, 2001). The
WHO has also published the Global Status Report: Alcohol
Policy WHO (World Health Organization, 2004b) and the
GSRAH 2004 (World Health Organization, 2004a), 2011
(World Health Organization, 2011), and 2014 (World Health
Organization, 2014).

The following section illustrates some examples of uses of
the WHO database for analyzing international trends in
alcohol consumption, globally and regionally. Data available
up to 2012, in most cases (except for beverage-specific trends
which used data up to 2010), were used for all analyses. Even
though there are methodological limitations inherent in the
data, the results still provide interesting and useful
information.

For the trends in alcohol consumption by beverage type,
data from 1961 to 2010 were obtained from the GISAH and
the United Nations population division (United Nations,
2013). Data regarding alcohol consumption from cross-
border shopping, smuggling, legal or illegal home production
(unless included in FAO estimates), or tourist consumption
were not included. The adult per capita consumption estimates
were based on either FAO or World Drink Trends data, except
for a few countries in which data were available directly from
governments. TheWHO estimates of adult per capita consump-
tion are regularly updated, in support of WHO initiatives and
global burden of disease calculations.

Results of Data Collection

Figure 1 represents the global trend of consumption by
beverage type (beer, wine, spirits), with time-series analysis
from 1961 to 2010. Globally, spirits represent the main source
of pure alcohol in total consumption, with the most growth in
consumption during the last 30 years coming from spirits. Beer
consumption, however, is also growing. Global wine produc-
tion and consumption has decreased, mainly due to decreases
in consumption in Southern Europe, a leading area of produc-
tion and consumption in the world (one should bear in mind
that country and regional level differences can cancel each
other out, and therefore looking only at the data at an aggregate
level might be misleading). Additionally, consumption of
beverages not classified as beer, wine, or spirits has also been
increasing.

Figure 2 outlines the recorded per capita consumption of
alcohol by region from 1961 to 2010. Globally, recorded
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alcohol consumption has increased from 3.8 l per capita in
1961 to 5.0 l per capita in 2010. Europe (excluding Belarus,
Moldova, Ukraine, and Russia) has experienced the greatest
decline in recorded consumption, while Belarus, Moldova,
Ukraine, and Russia, the Western Pacific and South-East
Asia have experienced the greatest increases in alcohol
consumption.

Table 1 summarizes the characteristics of adult alcohol
consumption in different regions of the world for 2012. In
2012, 6.8 l of alcohol per capita were consumed globally, of
which 1.5 l were from unrecorded sources. The greatest per
capita consumption of alcohol was observed in Belarus, Mol-
dova, Russia, and Ukraine, with an average total adult per
capita consumption of 14.8 l, of which 4.0 l were from

unrecorded sources. Europe (excluding Belarus, Moldova,
Russia, and Ukraine) was the second highest consuming
region in 2012, with 9.3 l of alcohol consumed per capita,
of which 1.2 l were from unrecorded sources. The Eastern
Mediterranean region consumed the least alcohol, namely
0.7 l of alcohol per capita, of which 0.4 l came from unre-
corded sources. Figure 3 outlines the total per capita
consumption of alcohol by country in 2012. Regional and
subregional variations in alcohol consumption can be
observed, with countries in Southern sub-Saharan Africa
consuming more per capita than do countries in other parts
of Africa.

Figure 4 outlines the prevalence of current abstainers
(adults 15 years of age and older who have not consumed
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Figure 1 Beer, wine, and spirit consumption in the world, 1961–2010.
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Figure 2 Adult per capita consumption in six WHO regions: Africa, Americas, Eastern Mediterranean, Europe, South-East Asia, and Western Pacific,
1961–2010.
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alcohol in at least the past year) by country for 2012. There is
variation worldwide in the rates of abstinence for men and
women. There are countries in which the rates of abstinence
are very high for both genders (e.g., where drinking is pro-
hibited for religious reasons), and countries in which most of
the drinking is done by males, with females drinking relatively
less. Some European countries present no differences between
genders. When rates of abstinence are considered, the average
amount of alcohol consumption per drinker can be much
greater than expected.

Figures 5 and 6 outline the prevalence of heavy episodic
drinking and pattern of drinking scores, respectively. As can
be observed in these figures, detrimental patterns of consump-
tion are the norm in the vast majority of the developing world,
which means that in these countries there is no evidence that
the population drinks at low-risk levels. Not surprisingly, there
were no protective effects of low levels of alcohol consumption
found for these countries.

Figure 7 outlines the prevalence of heavy episodic drinking
(past year) among youth 15–19 years of age by country.

Table 1 Alcohol consumption statistics for 2012 by WHO region*

WHO region

Adult population

(1000’s)

Percent of current

abstainers a
Adult total per capita

alcohol consumption

(liters of pure alcohol)

Unrecorded consumption

(liters of pure alcohol)

Pattern of

drinking scoreMen Women

Africa 513 073 59.8% 80.4% 5.9 1.8 3.0
Americas 723 380 29.3% 47.3% 8.4 1.2 2.7
Eastern Mediterranean 402 642 92.5% 96.7% 0.7 0.4 2.8
Europe

Excluding (BLR, MDA, RUS, and UKR) 574 673 27.3% 41.2% 9.3 1.2 2.0
Only (BLR, MDA, RUS, and UKR) 171 044 24.8% 37.2% 14.8 4.0 4.9

South East Asia 1 302 773 78.3% 95.0% 4.0 1.6 3.0
Western Pacific 1 492 484 41.2% 67.7% 8.4 1.7 2.1
World 5 186 326 53.0% 70.9% 6.8 1.5 2.6

*African Region (AFR): Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African Republic, Chad, Comoros, Congo, Côte d’Ivoire,
Democratic Republic of the Congo, Equatorial Guinea, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali,
Mauritania, Mauritius, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, South Africa, Swaziland, Togo, Uganda,
United Republic of Tanzania, Zambia, and Zimbabwe.
Region of the Americas (AMR): Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia (Plurinational State of), Brazil, Canada, Chile, Colombia, Costa Rica, Cuba,
Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Saint Kitts and
Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, United States of America, Uruguay, and Venezuela (Bolivarian Republic of).
South-East Asia Region (SEAR): Bangladesh, Bhutan, Democratic People’s Republic of Korea, India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand, and Timor-Leste.
European Region (EUR): Albania, Andorra, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Georgia, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Luxembourg, Malta, Monaco, Montenegro,
Netherlands, Norway, Poland, Portugal, Republic of Moldova, Romania, Russian Federation, San Marino, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tajikistan,
The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, United Kingdom, and Uzbekistan.
Eastern Mediterranean Region (EMR): Afghanistan, Bahrain, Djibouti, Egypt, Iran (Islamic Republic of), Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Pakistan, Qatar,
Saudi Arabia, Somalia, South Sudan, Sudan, Syrian Arab Republic, Tunisia, United Arab Emirates, and Yemen.
Western Pacific Region (WPR): Australia, Brunei Darussalam, Cambodia, China, Cook Islands, Fiji, Japan, Kiribati, Lao People’s Democratic Republic, Malaysia, Marshall Islands,
Micronesia (Federated States of), Mongolia, Nauru, New Zealand, Niue, Palau, Papua New Guinea, Philippines, Republic of Korea, Samoa, Singapore, Solomon Islands, Tonga,
Tuvalu, Vanuatu, and Vietnam.
aIncludes former drinkers and lifetime abstainers.

Figure 3 Adult per capita consumption including unrecorded consumption in 2012.
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Figure 4 Prevalence of current abstainers among adults (15 years of age and older) in 2012.

Figure 5 Prevalence of heavy episodic drinkers (consuming at least 60 g or more of alcohol on at least one occasion monthly) in 2012.

Figure 6 Pattern of drinking (POD) scores in 2012.
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The prevalence of heavy episodic drinking among youth shows
a large variation by region and by country. Countries in Central
Europe have the highest prevalence of heavy episodic drinking
among youth; in most of these countries the prevalence of
heavy episodic drinking among those 15–19 years of age is
greater than that for all adults (except for those in the Eastern
Mediterranean region).

Alcohol consumption has decreased or stabilized in devel-
oped countries, although averages are still considered high,
with a pattern of use that is not as detrimental as that seen in
other countries. Several European countries, aware of their
high per capita consumption of alcohol, have enacted over
the years the best examples of alcohol control policies based
on high prices and taxation, low allowances for duty-free
imports, and limits on the hours of sale of alcohol. These inter-
ventions, along with cultural changes, have led to measurable
decreases in consumption and related harms, with alcohol
consumption expected to decrease in Spain and Italy in the
near future, for example (World Health Organization, 2014).
In contrast, as a result of policy changes, new increases in
alcohol consumption and related harms have been reported
in Malta, Iceland, Georgia, and Belarus, among other countries.

Other regions of the world have shown less concern about
the drinking habits of their residents and risk further escalation
of the problems related to alcohol consumption. For example,
since Europeanmarkets are considered saturated as the levels of
consumption have stabilized (although the pattern of drinking
might change, e.g., more binge drinking), alcohol marketing
strategies have focused on new markets, including Asia and
Latin America.

Age and Gender

For a long time, information by age and gender was insufficient
for international comparisons across time on volume or
patterns of alcohol consumption; however, in the recent past
some internationally comparable data have been collected in
a number of countries. The ESPAD surveys in European coun-
tries, for example, which collected data in 1995, 1999, and

2003 among 13- to 15-year-old school children, indicated
that ever use of alcohol (i.e., 40 times or more) has increased
in several countries, as well as an increase in the proportion
of people who had been drunk 20 times or more in their life-
time (trends were not uniform across all participating
countries).

In addition, systematic collection of data at the country level
is needed for trend analysis, but given the low priority given to
alcohol (despite its importance as a risk factor for the burden of
disease), and limited resources in LMIC, it remains a challenge
to promote alcohol policies in the absence of reliable data.

Alcohol and Socioeconomic Development

Differences in alcohol consumption can be attributed in part to
changes in the socioeconomic development (up to a certain
Gross Domestic Product adjusted for Purchase Power Parity
(GDP-PPP)) of a country, as per capita consumption is associ-
ated with GDP-PPP; as LMIC countries develop people in LMIC
with more disposable income will spend more on alcoholic
beverages (as these beverages become more accessible and
available) (Shield et al., 2011). Concomitantly, for those living
in poverty, expenditures on alcohol consumption can ruin
family finances and their chances to attain better education,
shelter, nutrition, health, and access to other goods and services
(Room et al., 2002).

Burden of Disease Attributable to Alcohol Consumption

In 2012, an estimated 3.3 million deaths (5.9% of all deaths)
were caused by alcohol, representing a burden greater than
that of HIV/AIDS (2.8%), violence (0.9%), or tuberculosis
(1.7%). This burden was higher among men (2.3 million
deaths representing 7.6% of all male deaths) when compared
to women (1.0 million deaths representing 4.0% of all female
deaths). Additionally, in 2012, an estimated 139 million
Disability Adjusted Life Years (DALYs) lost (a measure of
both premature mortality and years lived with disability)
(5.1% of all DALYs lost) were attributable to alcohol

Figure 7 Prevalence of heavy episodic drinking among youth, 15–19 years of age, by country in 2012.
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consumption. Figures 8 and 9 outline the burden of disease in
terms of the percentage of all deaths and DALYs lost, respec-
tively, attributable to alcohol consumption in 2012 by age
and WHO region. The burden of disease attributable to alcohol
consumption is calculated using the counterfactual minimum
risk-exposure scenario where no one has ever consumed
alcohol (i.e., everyone is a lifetime abstainer). This burden is
ascertained using a population alcohol-attributable fraction
that is calculated using Relative Risk (RR) data obtained from
meta-analyses (see World Health Organization (2014) for
a list of the RR meta-analyses), mortality and morbidity data
(see World Health Organization, 2014), and alcohol consump-
tion data. Additionally, there is evidence that genetic differ-
ences in genes, such as the alcohol dehydrogenase 1B gene,
can affect a person’s alcohol consumption and modify the rela-
tionship between consumption and the risk of both cancers
and cardiovascular diseases (Holmes et al., 2014; Seitz and

Becker, 2007); however, this effect modification is currently
not taken into account when estimating the burden caused
by alcohol, as there are not enough data to estimate these rela-
tionships reliably. See World Health Organization (2014) for
the methodology and data sources used to estimate the burden
of alcohol consumption in 2012, and a list of diseases where
alcohol plays a causal role in their development.

As observed in Figure 8, the burden of alcohol-
attributable deaths is greatest among those 20–39 years of
age. The burden of alcohol consumption was also highest
for the Eastern European countries with the most harmful
drinking patterns (Belarus, the Republic of Moldova, the
Russia Federation, and Ukraine), with the other European
countries experiencing the second greatest burden of
alcohol-attributable deaths.

The main causes of the burden of deaths caused by alcohol
in 2012 were cardiovascular diseases (responsible for 34.3%

Figure 8 Percentage of all deaths attributable to alcohol consumption in 2012 by WHO region and age.

Figure 9 Percentage of all Disability Adjusted Life Years (DALYs) lost attributable to alcohol consumption in 2012 by WHO region and age.
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of all alcohol-attributable deaths), followed by injuries
(responsible for 25.8% of all alcohol-attributable deaths)
and digestive diseases (responsible for 16.2% of all alcohol-
attributable deaths). The main causes of the burden of DALYs
lost caused by alcohol in 2012 were injuries (responsible for

30.7% of all alcohol-attributable DALYs lost), followed by
neurological disorders (responsible for 24.6% of all alcohol-
attributable DALYs lost) and cardiovascular diseases (respon-
sible for 16.4% of all alcohol-attributable DALYs lost). See
Figures 10 and 11 for an overview of the components of the

Figure 10 Percentage of total alcohol-attributable deaths contributed by each cause in the Americas in 2012.

Figure 11 Percentage of total alcohol-attributable Disability Adjusted Life Years (DALYs) lost contributed by each cause in the Americas in 2012.
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alcohol-attributable death burden by cause of death globally
in 2012.

Alcohol Consumption and the Resulting Harms in the Americas

The Americas is a grouping of various countries with very hetero-
geneous cultures in terms of alcohol consumption. Whereas the
United States and Canada have population characteristics
similar to Western Europe, in the other regions of the Americas,
countries are at different stages of development, some with rela-
tively higher child and adult mortality rates, and an age structure
different from that in developed countries. Latin America and
the Caribbean have large proportions of young people, the age
group that drinks the most (Levy, 1999). The problem of alcohol
consumption is compounded because alcohol policies are
largely absent in these countries, thereby creating fertile ground
for the growth of alcohol-related problems. Informal and/or
illicit production and smuggling are known to be widespread
in several countries in the Americas (e.g., in Brazil, Mexico,
Nicaragua, and Bolivia), with little or no government control
over these practices (Rehm et al., 2014).

It is useful to look at the situation in the Americas as an
example of international trends. Despite great subregional vari-
ations in per capita alcohol consumption, the population-
weighted average alcohol consumption in the Americas in
2012 was 8.4 l per capita, well above the global average of
6.8 l per capita. In addition, in countries in Central and South
America, irregular, heavy drinking occasions are very common,
leading to a drinking pattern that is harmful to health. This
pattern of drinking translates into acute health problems,
such as intentional and unintentional injuries, including homi-
cides, traffic accidents, violence, drowning, and suicides. At the
same time, a significant proportion of the population with

alcohol use disorders, particularly dependence, develops
chronic health problems resulting in many years of life lost
to disability and accounting for 37.1% of the alcohol-related
disease burden (measured in DALYs lost) in the Americas. It
has been estimated that over 30 million people meet the diag-
nostic criteria for alcohol use disorders in Latin America and
the Caribbean, and over 75% do not receive any care (Kohn
et al., 2005).

The Americas experience a large burden of disease attribut-
able to alcohol (4.7% of all deaths and 6.7% of all DALYs
among people of all ages were attributable to alcohol in
2012). Additionally, a large proportion of the alcohol-related
deaths in the Americas (35.3%) and alcohol-related DALYs
lost (57.2%) occurs in the population 15–44 years of age, indi-
cating that the most active and productive life years are being
lost in the Americas by alcohol consumption, which is
a preventable factor (Rehm and Monteiro, 2005).

The main causes of alcohol-attributable deaths in the Amer-
icas in 2012 were injuries (37.5% of all alcohol-attributable
deaths), followed by digestive diseases (25.7% of all alcohol-
attributable deaths) and malignant neoplasms (15.5% of all
alcohol-attributable deaths). The main causes of alcohol-
attributable DALYs lost in the Americas in 2012 were neurolog-
ical disorders (39.1% of all alcohol-attributable DALYs lost),
followed by injuries (34.9% of all alcohol-attributable DALYs
lost) and digestive diseases (14.7% of all alcohol-attributable
DALYs lost). See Figures 12 and 13 for an overview of the
components of the alcohol-attributable burden by cause in
the Americas in 2012 for deaths and DALYs, respectively. The
causes of alcohol-attributable deaths and DALYs lost in the
Americas are very different from the causes of alcohol-
attributable deaths and DALYs lost in the rest of the world.
Specifically, the contribution of alcohol-attributable injuries

Figure 12 Percentage of total alcohol-attributable deaths contributed by each cause globally in 2012.
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to the burden of alcohol-attributable deaths in the Americas
was much greater than the contribution of such injuries to
the burden of alcohol-attributable deaths in the rest of the
world. Thus, although the amount of alcohol that is consumed
in the Americas is less than the amount consumed in some
other parts of the world, such as in Eastern and Central Europe,
the patterns of drinking in the Americas are very detrimental.

Conclusion

The absence of effective national policies in many countries
renders the current situation of harmful alcohol consumption
and alcohol-attributable harms untenable. The public is largely
uninformed about how alcohol consumption is related to
harm, and which strategies work to reduce public health prob-
lems from such consumption. The public often believes their
personal freedoms are at stake when alcohol controls are
proposed. National and international trends in alcohol
consumption can be critical information for advocacy groups,
policy makers, and the public in the promotion of effective
combative strategies. There is a critical need to continue to
improve the knowledge base about alcohol consumption and
patterns of drinking, using standardized indicators and collect-
ing systematic information by age and gender, in both devel-
oped and developing countries.
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