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Global alcohol exposure between 1990 and 2017 and forecasts
until 2030: a modelling study
Jakob Manthey, Kevin D Shield, Margaret Rylett, Omer S M Hasan, Charlotte Probst, Jirgen Rehm

Summary

Background Alcohol use is a leading risk factor for global disease burden, and data on alcohol exposure are crucial to
evaluate progress in achieving global non-communicable disease goals. We present estimates on the main indicators
of alcohol exposure for 189 countries from 1990-2017, with forecasts up to 2030.

Methods Adult alcohol per-capita consumption (the consumption in L of pure alcohol per adult [=15 years]) in a given
year was based on country-validated data up to 2016. Forecasts up to 2030 were obtained from multivariate log-normal
mixture Poisson distribution models. Using survey data from 149 countries, prevalence of lifetime abstinence and
current drinking was obtained from Dirichlet regressions. The prevalence of heavy episodic drinking (30-day
prevalence of at least one occasion of 60 g of pure alcohol intake among current drinkers) was estimated with
fractional response regressions using survey data from 118 countries.

Findings Between 1990 and 2017, global adult per-capita consumption increased from 5-9 L (95% CI 5-8-6-1) to 6-5 L
(6-0-6-9), and is forecasted to reach 7- 6 L (6- 5-10 - 2) by 2030. Globally, the prevalence of lifetime abstinence decreased
from 46% (42—49) in 1990 to 43% (40—46) in 2017, albeit this was not a significant reduction, while the prevalence of
current drinking increased from 45% (41-48) in 1990 to 47% (44-50) in 2017. We forecast both trends to continue, with
abstinence decreasing to 40% (37-44) by 2030 (annualised 0-2% decrease) and the proportion of current drinkers
increasing to 50% (46-53) by 2030 (annualised 0-2% increase). In 2017, 20% (17-24) of adults were heavy episodic
drinkers (compared with 1990 when it was estimated at 18-5% [15-3-21-6%], and this prevalence is expected to

increase to 23% (19-27) in 2030.

Interpretation Based on these data, global goals for reducing the harmful use of alcohol are unlikely to be achieved,
and known effective and cost-effective policy measures should be implemented to reduce alcohol exposure.

Funding Centre for Addiction and Mental Health and the WHO Collaborating Center for Addiction and Mental Health

at the Centre for Addiction and Mental Health.
Copyright © 2019 Elsevier Ltd. All rights reserved.

Introduction
Alcohol use is a major risk factor for burden of disease.
Alcohol is a unique risk factor because it leads to an
increased risk of disability and death from a broad
range of causes,* with mostly low population-attributable
fractions for single conditions, but a high overall burden
when cumulated across conditions.*? Specifically, alcohol
is causally related to more than 200 International
Classification of Disease three-digit codes,* including
non-communicable diseases (NCDs) and injuries.
Alcohol is the only risk factor for which more than
one dimension must be considered when modelling
the attributable burden of disease. These dimensions
include the average level of use as well as the pattern
of drinking, operationalised by heavy episodic drinking
occasions.” Heavy episodic drinking is important to
consider, because the attributable burden is affected by
whether an amount of alcohol is consumed in small
doses over time or in larger doses on a few occasions.*
Because of the attributable burden, monitoring and
surveillance of alcohol use is part of several international
frameworks, most prominently WHO’s Global Action

Plan for the Prevention and Control of NCDs 2013-2020
(with a specific target of reducing the harmful use of
alcohol by 10%), the Sustainable Development Goals
(SDGs; reduction of harmful use is explicitly included in
SDG 3.5, and WHO’s Global Strategy to Reduce the
Harmful Use of Alcohol.® The main indicator for these
targets is adult alcohol per-capita consumption, which is
monitored by ongoing literature searches, with yearly
reporting of alcohol exposure indicators within the SDG
framework.®

In the past 3 decades, alcohol use has been declining in
many western European countries,” while it has been
increasing in several Asian countries—most notably
in India—albeit from substantially lower levels.>* For
China, there has been a net increase in alcohol use since
1990, with periods of stagnation and decline for various
reasons, such as alcohol policies.® In contrast to North
African and Eastern Mediterranean countries, alcohol
use in sub-Saharan Africa has been above the global
average since 2005.”° In South America, alcohol use
has traditionally been lower than in North American
countries.’ As diverging trends in alcohol use have been
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Research in context

Evidence before this study

A literature search was conducted on Global Health data
exchange, UNICEF - MICS, Demographic and Health surveys,
WHO Multi-Country Studies Data Archive, The Health Navigator,
International Household Survey Network, and Google as well as
Google Scholar using the following term list: (“alcohol” OR
“health”) AND “study” AND “country name” AND “year”.
Alcohol use is a major risk factor for burden of disease. Data on
alcohol exposure are regularly updated for the Global Burden of
Diseases Injuries, and Risk factors studies and for the Global
Status Reports on Alcohol and Health (both provide data up to
2016 in the most recent versions). Large differences exist in the
levels of alcohol consumed between countries, sexes, and age
groups. The aim was to provide a complete, ie, global
assessment of all relevant alcohol use indicators for all countries
since 1990, in addition to providing forecasts until 2030.

Added value of this study

This study presents the most up-to-date data, based on a revised
and systematic modelling approach to determine alcohol
exposure globally. All data up to 2016 have been validated,

by country, using WHO procedures, and show a marked increase

seen across the globe in recent years, a summary of past
trends and forecasts of alcohol use is required to assess
progress towards achievement of the NCD and SDG
goals on reducing the harmful use of alcohol.

We aim to present a regional and global overview of
alcohol use as an exposure for burden of disease in 2017;
provide past trends and forecasts of alcohol use, by sex,
country, and region since 1990; and forecast alcohol use
indicators by sex up to and including 2030. These forecasts
cover all the relevant dimensions necessary to model the
burden of disease associated with alcohol:** alcohol per-
capita consumption, drinking status (ie, prevalence of
current drinking and lifetime abstinence), and prevalence
of heavy episodic drinking.

Methods

Data sources and statistical modelling

This study fully adheres to the Guidelines for Accurate
and Transparent Health Estimates Reporting (GATHER)
statement (see appendix 1). We used three different
statistical models (figure 1), which are comprehensively
described in appendix 1. The key indicator for the
average level of alcohol use in a country is alcohol
per-capita consumption, defined as the consumption in
L of pure alcohol per adult (=15 years) in a given year."
Per-capita consumption is calculated as the sum of
recorded and unrecorded consumption®® and is
corrected for the consumption of both inbound and
outbound tourists for each country. With these data, the
overall volume of alcohol consumed can be obtained
and divided by the adult population size to calculate per-
capita consumption.

in alcohol use from 1990 to 2017. For 2010-17, the most notable
increases in alcohol per-capita consumption were recorded in
countries in the WHO southeast Asian and western Pacific
regions (eg, a 38% increase in India, from 43t0 5-9 L; and a
90% increase in Vietnam, from 4-7 to 8-9 L), while there were
decreases in alcohol consumption in countries in the WHO
European region (eg, an 82% decrease in Azerbaijan, from

2:9t0 0-5L; a 22% decrease in Russia, from 15-:8to 12-3 L; and a
7-4% decrease in the UK, from 12-3 to 11-4 L) and in some
countries in South America (eg, a 24% decrease in Peru, from
8-0to 6-1L). Overall, increases in alcohol exposure at the global
level are attributable to a marked growth in alcohol use in
lower-middle-income countries. Global alcohol use is expected to
further increase, driven by increases in use in WHO southeast
Asian and western Pacific countries.

Implications of all the available evidence

Global targets to reduce harmful alcohol use, as outlined in the
Non-Communicable Disease Framework and the Sustainable
Development Goals, will not be achieved based on projected
trends. Known effective and cost-effective policy measures
should be implemented to reduce alcohol exposure.

Per-capita alcohol consumption data have been con-
tinuously collected by WHO for all member states since
1996 within the Global Information System on Alcohol
and Health." This database contains data on recorded
consumption from 1960 onwards, and alcohol per-capita
consumption from 1990. The largest portion of alcohol
per-capita consumption globally stems from recorded
consumption, which is either based on taxation records
or estimated via production, import, and export.** Many
countries (n=45) estimate recorded consumption as part
of their routine statistics. For all other countries, data are
collected regularly from published sources of industry or
from UN organisations, and published in the Global
Information System on Alcohol and Health.” For the vast
majority of countries (n=176), data are available until
2015 or 2016 (appendix 2, tab 1). For all years with
available per-capita consumption data, unrecorded per-
capita consumption was calculated using proportions
based on a recently published global modelling study,”
and corrections due to tourist consumption were
obtained from the Institute for Health Metrics and
Evaluation (IHME). Within regular monitoring for
international frameworks, alcohol per-capita
consumption data have been validated by WHO member
states up to and including 2016.

For all remaining years (primarily 2016 or 2017 to
2030), alcohol per-capita consumption data were fore-
casted at the country level using multivariate log-normal
mixture Poisson models® (model A; figure 1). More
specifically, both recorded and unrecorded data were
modelled based on current and historical recorded and
unrecorded per-capita consumption, gross domestic
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product per capita at purchasing power parity (GDP-PPP),
and the proportion of the population that identifies as
Muslim.”* Both covariates were entered as time-varying
variables and comprised historical and forecasted
data. When data were not well described by the model,
restrictions in covariates or restrictions (or both) in the
years included in the time series model were applied
(appendix 1).

For better stability and comparability with WHO statis-
tics, all presented per-capita consumption values were
3-year moving averages. Thus, the year 2017 was
comprised of 2016, 2017, and 2018 (2017 and 2018 being
estimates).

There are three mutually exclusive indicators for
drinking status: lifetime abstention, former use (ie, life-
time alcohol use but not in the past 12 months), and
current drinking (ie, any alcohol use in the past
12 months). Since the prevalence of former drinkers can
be derived from the prevalence of lifetime abstainers
and current drinkers, presentation of these numbers
was omitted from this study. Heavy episodic drinking
was defined as the 30-day prevalence of at least one
occasion of 60 g of pure alcohol intake among current
drinkers.? This definition was used because it is relevant
for modelling ischaemic heart disease risk.”

Data on drinking status and heavy episodic drinking
were collected via published survey reports, and
individual-level survey datasets. From published survey
reports, the study team extracted publications on
nationally or regionally representative samples from
144 countries that reported drinking status, heavy
episodic drinking estimates, or both. From individual-
level survey datasets, data on about 630000 individuals
across 108 countries from five types of surveys were
analysed (details in appendix 1). The results from both
published survey reports and individual-level survey
datasets were combined with the database created by
Shield and colleagues® to produce estimates for the
latest global overview of alcohol exposure. The final
database featured sex-stratified and age-stratified
aggregate estimates of drinking status for 149 countries
and of heavy episodic drinking for 118 countries (details
in appendix 2, tab 1).

Using these data as input, two separate regression
models were fitted to estimate country-specific, year-
specific, age-specific, and sex-specific estimates for
drinking status (model B1; figure 1) and heavy episodic
drinking among current drinkers (model B2; figure 1) for
1990 to 2030. In model B1, we used a Dirichlet regression®
to estimate the prevalence of lifetime abstinence, former
drinking, and current drinking. These models are suited
for compositional data and impose a sum-constraint,
where the proportions add up to one across all dependent
variables. In model B2, the prevalence of heavy episodic
drinking among current drinkers was estimated using a
fractional response regression, which allows modelling
for proportions similar to logistic regressions. In both

models, alcohol per-capita consumption (historical data
and forecasts from model A), GDP-PPP (time-varying
across all years),” Global Burden of Disease (GBD)
regions,” Muslim population size (time-varying across
all years), and Muslim-majority countries with alcohol
prohibition,” were entered as covariates. In model B2,
the prevalence of past-year abstainers (obtained from
model B1) was also used to predict the prevalence
of heavy episodic drinking. A comprehensive model
summary is provided in appendix 1.

Data combination and processing

All data from models A and B were combined, resulting
in alcohol exposure data for 189 countries from 1990
to 2030. The prevalence of heavy episodic drinking in
the adult population was derived by combining the
prevalence of current drinking with that of heavy
episodic drinking among current drinkers. The ratio of
male-to-female drinkers was calculated by dividing the
prevalence of male drinkers by the prevalence of female
drinkers. Adult alcohol per-capita consumption was
disaggregated by sex and age using data on drinking
status (model B1) and the average alcohol intake level
obtained from surveys (details in appendix 1). To

Model A Model B1 Model B2
Estimating APC 2016/17-2030 Estimating drinking status from Estimating HED from 1990 to 2030
1990 to 2030
Dependent variables Dependent variables Dependent variables
Recorded and unrecorded APC Prevalence of drinking status Prevalence of HED from surveys
(1990-2015/16) from (lifetime abstinence, former from 108 countries
188 countries drinking, current drinking) (1994-2016)
Independent variables from surveys from Independent variables
= | GDP-PPP(1990-2030) and 149 countries (1993-2016) Sex, age, population size
§- Muslim population Independent variables (1990-2030), region, APC
= (1990-2030) Sex, age, population size (1990-2030 from Model A),
(1990-2030), region, APC GDP-PPP (1990-2030), Muslim
(1990-2030 from Model A), population (1990-2030),
GDP-PPP (1990-2030), Muslim past-year abstainer
population (1990-2030), (from Model B1), HED-specific
alcohol ban, reference period covariates
Multivariate log-normal Dirichlet regression for Fractional response regression,
= | mixture Poisson distribution compositional data, estimation estimation for 189 countries
3 models, forecasts of recorded for 189 countries
= | andunrecorded APC for
188 countries”
£ | Recorded and unrecorded APC Prevalence of drinking status Prevalence of HED by country,
%‘ up to and including 2030 by country, sex, and age for all sex, and age for all years from
o years from 1990 through 2030 1990 through to 2030

v v

Total APC 1990-2030

Sum of recorded and
unrecorded APC and corrected
for tourist consumption

Data combination

Use prevalence of current
drinking to disaggegrate total
APC by sex and age
(1990-2030)

-

Figure 1: Flow chart of statistical models for alcohol per-capita consumption and prevalence of drinking

status and heavy episodic drinking

GDP-PPP=gross domestic product per capita at purchasing power parity. *Sudan was not forecasted in model A

but previous values carried forward (details in appendix 1).
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Figure 2: Adult alcohol
per-capita consumption (L)
in 1990, 2017, and 2030
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illustrate variations in alcohol use across geographies
and time, the ratio of country-specific or region-
specific per-capita consumption to global per-capita
consumption (the alcohol per-capita consumption ratio)
was calculated for each country or region and year. The
alcohol per-capita consumption ratio is a comparative
indicator giving the deviation of country or region per-
capita consumption from the global mean for a given
year with values greater than 1 denoting an alcohol use
level in the country or region to be above the global
mean. To test for significant time trends, we calculated
annualised rates for the given measure (eg, alcohol per-
capita consumption, prevalence of drinking status or
heavy episodic drinking, and number of drinkers) from
autoregressive integrated moving average (ARIMA)
models by inclusion of drift terms. All results presented
are significant unless otherwise stated.

All data were aggregated by WHO regions (n=6),*
GBD regions (n=21),”” and income classification (based
on 2017)* using UN population data for weighting.*
Names of regions in the text and figures always
correspond to WHO regions, whereas the tables refer
to GBD regions. Country-specific data on all variables of
interest for 1990, 2010, 2017, and 2030 can be obtained
from appendix 2, tab 2. All data were processed in
R version 3.5.1.7

Role of the funding source

The study sponsor had no impact on study design, data
collection, data analysis, interpretation of data, writing of
the report, or in the decision to submit the paper for
publication. The corresponding author had full access to
all the data in the study and final responsibility for the
decision to submit for publication.

Results

Alcohol per-capita consumption was estimated to vary
markedly globally in 2017, with the lowest per-capita
consumption observed in North African and Middle
Eastern countries (mostly <1 L), and the highest con-
sumption in Central and Eastern European countries
(many >12 L; figure 2, table). Globally, alcohol per-capita
consumption increased from 5-9 L (95% CI 5-8-6-1) in
1990 to 6-5 L (6-0-6-9) in 2017, In the following 13 years,
alcohol per-capita consumption is expected to grow by
17%, reaching 7-6 L (6-5-10-2) in 2030.

Disaggregating the global trend by WHO regions
showed decreases in per-capita consumption in the
European region, but increases in South-East Asia
and Western Pacific regions: between 1990 and 2017,
adult alcohol per-capita consumption increased by
104% (58-150%) in the WHO southeast Asia region and
by 54% (30-81%) in the western Pacific region, but

Alcohol per-capita consumption* Alcohol per-capita consumption ratiot
Women Men Both sexes Women Men Both sexes

Andean Latin America 2:6(20-32)  83(64-10-4) 5.6 (4:3-7-0) 0-96 (0-74-1-21)  0-82(0-63-1-03)  0-87 (0-67-1.09)
Australasia 52(43-62) 162(131-192) 107 (8:7-127) 1.95(158-2:31)  161(131-1.91) 166 (1-35-1.97)
Caribbean 2:6(23-2:9)  9:8(8:6-111) 6-2 (5:5-7:1) 0-95(0-84-1:08)  0-97(0-86-110)  0.97 (0-86-1-10)
Central Asia 16(14-1.8)  67(58-77) 41 (3-6-47) 0-58 (0-50-0-67)  0-66 (0-58-0.77)  0-63 (0-55-0-73)
Central Europe 53(4-8-57) 17-8(16:4-194) 11.5(10-6-12:5)  1.96(1-80-213) 178 (1-64-1-.93) 179 (1-65-1-94)
Central Latin America 24 (21-27) 91(8:0-10-2) 5.8 (51-65) 090 (079-1:01)  0-91(0-80-1.02)  0-90 (0-80-1-02)
Central sub-Saharan Africa 1.7 (1-0-2-8) 6-4 (3-8-10-3) 4-1(2:4-6-6) 0-65 (0-39-1-04) 0-63 (0-38-1-02) 0-64 (0-38-1.03)
East Asia 31(1.9-43)  111(6-9-15:6) 7:3(45-10-2) 115(071-1.61)  111(0-68-1.55)  1.14(0:70-1.59)
Eastern Europe 48(35-62) 194(141-250) 11.6(85-149)  1.80(132-231)  1.93(141-249)  1.80(132-2:32)
Eastern sub-Saharan Africa 1-8 (1-6-2-0) 7-7 (6-8-8-8) 4.7 (4-2-5-4) 0-67(0:-59-0-76)  0.77(0-68-0-87) 0-74 (0-65-0-83)
High-income Asia Pacific 3-8(3-2-45)  12(10-1-14-1) 8-2(6:9-9-6) 143 (1-20-1.68) 120 (1.00-1-40) 128 (1-07-1-50)
High-income North America 45(35-55)  14:9(11-8-181)  97(7-7-11.8) 167(1:32-203) 148 (117-1.80)  1.51(1-19-1-:83)
North Africa and Middle East 02(02-03)  1.5(12-1.9) 09 (0-7-1-1) 0.08(0:07-011)  015(012-019)  0-13(0-11-0-17)
Oceania 06(04-07)  27(21-3-4) 17(13-211) 021(016-027)  027(021-034) 026 (0-20-0-32)
South Asia 16(11-22)  77(51-103) 47(31-6:3) 0-60 (0-40-0-80)  0-76 (0-50-1.02)  0-73 (0-48-0-98)
Southeast Asia 17 (1:5-2:0) 7-2(6:3-81) 45(3:9-51) 0-65(0-57-074)  071(0:63-0-81)  0-69 (0-61-0.79)
Southern Latin America 46 (3:6-5:6)  14-5(11:5-17-7) 9-6 (7-6-11-7) 171 (1:35-2:08) 145 (1-14-1.76) 1.50 (1-18-1-82)
Southern sub-Saharan Africa 31(2:4-39)  13.9(10:8-17:3) 84 (6-6-10-4) 116 (0-90-144) 139 (1.08-172)  1.31(1.02-1-62)
Tropical Latin America 31(2:2-4-2) 113 (7-8-15-0) 7-4(51-9-8) 117 (0-81-1.55) 113 (0-78-1-49) 1-15 (0-79-1-52)
Western Europe 5.0(4-8-53) 16:8(16:2-17:5)  10-8(10-4-11:3)  1.88(1-80-1.96) 1.68(1.61-1.75)  1.69 (1.62-1.76)
Western sub-Saharan Africa 34(29-3:9) 13-6(11.7-156)  85(73-97) 126(109-145)  135(116-155) 132 (114-1-51)
Global 27(2:5-29) 9-8(9-2-10-5) 65 (6:0-6-9) 1 1 1

Figures in brackets denote the 95% confidence interval and regions are defined as in the Global Burden of Disease study. *Per-capita consumption of pure alcohol (L).

‘tRatio of region-specific per-capita consumption to global per-capita consumption. Values >1 denote alcohol use to be above the global average in this region. Conversely,

values <1 denote alcohol use to be below the global average in this region.

Table: Regional and global adult alcohol per-capita consumption in 2017
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Figure 3: Alcohol per-capita consumption time trends between 1990 and 2030 for WHO regions and globally

Given alcohol per-capita consumption and global population growth, the total volume of alcohol consumed has increased by 70% (95% Cl 59-82) from 1990
(20999 million L) up to and including 2017 (35 676 million L). In high-income countries, the total volume of alcohol consumed has remained stable, while it has
grown in lower-middle-income and upper-middle-income countries. Conversely, high-income countries’ contribution to global alcohol use will have halved by 2030

(from 42% in 1990, to 26% in 2017 and 19% in 2030).

Global alcohol volume (10° L)

2000

1990

50000~ Income classification
= Low income
[ Lower-middle income
[ Upper-middle income
40000~ HH High income

Share of global alcohol volume (%)

2010 2030 2000 2010 2020

2017

1990

2030

Year Year

Figure 4: Absolute and relative share of global volume of pure alcohol consumed over time and by income

classification

For more on WHO region
definitions see
https://www.who.int/choice/
demography/by_country/en/

decreased by 20% (-15 to —24%) in the European region.
Relatively stable time trends were observed in the
African, American, and Eastern Mediterranean regions
(figures 2, 3). Between 2010 and 2017, per-capita con-
sumption increased by 34% (95% CI 4-64) in the
southeast Asian region from 3-5 L (3-1-3-9) to 4.7 L
(3-6-5-8), with increases in countries such as India,
Vietnam, and Myanmar (the region definition was taken

from WHO) and southeast Asia includes the following
countries (see also appendix 1): Bangladesh, Bhutan,
Democratic People’s Republic of Korea, India, Indonesia,
Maldives, Myanmar, Nepal, Sri Lanka, Thailand, Timor-
Leste. In the WHO European region, alcohol per-capita
consumption decreased by 12% (7-17) between 2010 and
2017, from 11-2 L (11-0-11-4) to 9-8 L (9-3-10-4), with
decreases mainly in former Soviet Republics such as
Azerbaijan, Kyrgyzstan, Ukraine, Belarus, and Russia.
Data for country-level relative change, as well as data for
1990, 2017, and 2030 by GBD and WHO regions are
shown in appendix 1.

The estimated volume of alcohol consumed globally
is illustrated in figure 4. Given APC and global popu-
lation growth, the total volume of alcohol consumed
has increased by 70% (95% CI 59-82%) from 1990
(20999 million L) up to and including 2017 (35676 mil-
lion L). In high-income countries, the total volume of
alcohol consumed has remained stable, while it has
grown in lower and upper middle-income countries.
Conversely, high-income countries’ contribution to
global alcohol use will have halved by 2030 (1990: 42%;
2017: 26%; 2030: 19%).

In 2017 43% (95% CI 40-46) of adults globally were
estimated to be lifetime abstainers and 47% (44-50) were
current drinkers (appendix 1). For current drinkers,
prevalence has increased since 1990 from 45% (41-48)
to 47% (44-50, annualised rate: +0-1%). For lifetime
abstainers, prevalence has decreased from 46% (42—49) to
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Figure 5: Prevalence of drinking status (lifetime abstinence, current drinking) and heavy episodic drinking, by WHO region and globally over time

43% (40—406), albeit this was not a significant reduction.
Up to 2030, the global prevalence of lifetime abstinence is
forecasted to decrease (to 40% [37—44] in 2030; annualised
0-2% decrease). Conversely, the proportion of current
drinkers is projected to increase during the same period
(to 50% [46-53] in 2030; annualised 0-2% increase).
These global trends are largely reflected at the regional
level (figure 5, appendix 1): the strongest decreases in
lifetime abstinence are expected to be seen in the
countries of the Western Pacific region (from 28%
[23-32] in 2018 to 20% [16-24] in 2030; annualised

0-6% decrease) and South-East Asia (from 61% [57-64]
in 2018 to 55% [51-59] in 2030; annualised 0-4% de-
crease). Thus, the forecasted global increase in alcohol
use can be attributed to increases in economic wealth in
low-income and middle-income countries, which was
one of the predictors of our model (appendix 1).

Since 1990, an almost constant ratio of male to female
drinkers has been observed (1-42 in 1990; 1-40 in 2017).
This ratio decreased only in the Western Pacific region
(1-46 in 1990; 1-34 in 2017). By 2030, the gap between
males and females is forecasted to slowly decrease globally
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(1-37 in 2030; annualised decrease of 0-003), in Western
Pacific (1-33 in 2018, 1-24 in 2030; annualised decrease of
0-008), and in Eastern Mediterranean countries (2-64 in
2018, 2-57 in 2030; annualised decrease of 0-006).

Heavy episodic drinking in the adult population was
estimated to vary largely across the globe, with the
highest prevalence in 2017 in the Western Pacific region
(30% [95% CI 22-38]) and the lowest in the Eastern
Mediterranean region (1-3% [1-0-1-5]; appendix 1). The
prevalence of HED has increased from 18% (15-22) to
20% (17-24), albeit this was not a significant increase.
Globally, the trends of current and heavy episodic
drinkers in the adult population are largely similar
(figure 5), with the prevalence of heavy episodic drinkers
being forecasted to increase from 20% (17-24) in 2018 to
23% (19-27) in 2030 (annualised 0-2% increase; figure 5,
appendix 1). This upward trend is most pronounced in
Western Pacific (31% [23-38] in 2018 to 38% [29—47] in
2030; annualised 0-6% increase), and South-East Asian
countries (11% [10-12] in 2018; 14% [12-15] in 2030;
annualised 0-2% increase).

Discussion

This study provides a comprehensive overview of the
changing landscape in global alcohol exposure. Before
1990, most alcohol was consumed in high-income
countries, with the highest use levels recorded in
Europe.” However, this pattern has changed substantially
since 1990. Alcohol use has decreased in most European
countries, with the largest reductions achieved recently
in Eastern Europe. At the same time, alcohol use has
increased substantially in several lower-middle-income
and upper-middle-income countries, such as China,
India, and Vietnam, with use levels higher than in some
European countries in 2017 The forecasts up to and
including 2030 suggest a continuation of this trend, and
the WHO European region is predicted to no longer
have the highest level of alcohol use. Moreover, the gap
between male and female drinkers is forecasted to
decrease by 2030, in part related to an increase of female
participation in remunerated work.

Many factors affect the level of alcohol use, but
three stand out as the most important: economic wealth,
religion, and the implementation of alcohol policies.”
Economic wealth is strongly associated with alcohol
per-capita consumption up to a certain amount of wealth,
after which no further increases in consumption are
observed.” In low-income countries, most people simply
do not have sufficient income to buy alcohol, and
consequently levels of lifetime abstention are high,®
with alcohol use mainly restricted to the more affluent
members of the population.”® This changes when the
population has more disposable income, as is the case in
middle-income countries.

However, although economic factors play a large part,
government policies on alcohol use can alter the age
of initiation as well as the level of drinking. Thus, in

countries like Saudi Arabia or Brunei, alcohol use is
relatively low, despite high GDP-PPP, due to the presence
of religion-based alcohol policies. Alcohol policies can
also have an impact without a religious basis. A prime
example would be Russia, where WHO’s so-called best
buys (recommended interventions such as taxation,
availability restrictions, and a ban on marketing) and
minimum pricing were implemented, and resulted in
marked changes in both alcohol use and the alcohol-
attributable burden of disease.*** Other factors such as
war or political unrest impact alcohol use, but are more
difficult to predict and are very country specific.

Globally, and in most regions, the volume of alcohol
consumed grows faster (eg, a 17-8% increase from 2018 to
2030) than the number of drinkers (eg, a 5% increase in
the same timeframe). Hence, the average alcohol intake
per drinker is forecasted to increase, with expected
negative implications for public health. Increased alcohol
intake per drinker not only results in a growing proportion
of heavy episodic drinkers, but also inevitably leads to an
increased alcohol-attributable disease burden.

Based on our data, the aim of cutting the harmful use
of alcohol by 10% by 2025 (as per WHO’s Global Action
Plan for the Prevention and Control of NCDs 2013-2020)
will not be reached. However, there are differences
between regions. Although successful efforts to reduce
the level of alcohol use in Eastern and other European
countries have already resulted in achieving this goal for
the European region, trends in all other regions are
either stable or indicate increasing levels of alcohol use.
From 1990 to 2016, alcohol use has climbed up the global
ranking of risk factors and is now the seventh-leading
risk factor for the burden of disease,' and our predictions
suggest that this trend will not be reversed anytime
soon. Additionally, many of the diseases and causes of
death (partly) attributable to alcohol, such as mental
disorders and liver cirrhosis, seem to be increasing.”
The USA is a good example of this trend—a high-
income country where current increases in mortality
rates and decreases in life expectancies are primarily due
to alcohol-related causes of death.*

Alcohol use is a risk factor for burden of disease that
provides us with the highest quality of data available.
Since alcohol is taxed in almost all countries,? routine
statistics on recorded consumption are readily available
from government agencies, in addition to industry
sources.” However, more uncertainty exists around
estimates of unrecorded consumption. For unrecorded
consumption, data are scarcer, with estimates based on
surveys and expert judgments.” Data for drinking status
are collected entirely from surveys, with the known
biases of individual under-reporting,” and only a few
sampling frames cover particular groups with high
alcohol use (eg, military and homeless populations).*

WHO monitoring systems for alcohol exposure
require validation at the country level by government
or associated organisations." Although such validation
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can improve data quality (eg, by identifying new local
data sources), it also poses a risk because some
countries have answered surveys based on ideological
reasoning rather than fact (eg, denial of any alcohol use
in some countries with alcohol prohibition, where
empirical evidence has clearly established otherwise).
Forecasting models used were based on economic and
religious indicators, not on alcohol policies, and thus
the potential impact of any such future policies was not
explicitly considered. Moreover, the uncertainty of
forecasts grows with the length of the forecasting
interval, which should be considered in interpreting
point estimates. Lastly, because the models of drinking
status and heavy episodic drinking did not account
for the growing uncertainty of alcohol per-capita
consumption forecasts, the 95% Cls of estimates for
years with forecasted input data may not capture the
full extent of the error margins.

In conclusion, alcohol use is prevalent globally, but
with clear regional differences. These differences can
largely be attributed to religion, implementation of
alcohol policies,” and economic growth.* Economic
growth seems to explain the global increase in alcohol
use over the past few decades: the economic transitions
and increases in economic wealth of several countries—
in particular, the transition of China from a low-income
to an upper-middle-income country, and the transition of
India from a low-income to a lower-middle-income
country—were accompanied by an increase in alcohol
use. The growing alcohol market in lower-middle-income
and upper-middle-income countries is estimated to
more than outweigh the declining use in high-income
countries, resulting in a net increase. Consequently,
based on our data, WHO’s aim of reducing the harmful
use of alcohol by 10% by 2025 will not be reached globally.
Instead, alcohol use will remain one of the leading risk
factors for the burden of disease for the foreseeable
future, and its impact will probably increase relative to
other risk factors. Implementation of effective alcohol
policies is warranted, especially in rapidly developing
countries with growing rates of alcohol use.
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Increases in alcohol consumption in middle-income
countries will lead to increased harms

The WHO Global Monitoring Framework for Non-
Communicable Diseases includes an ambitious global
target of a 10% reduction in the harmful use of alcohol
by 2025 A modelling study by Jakob Manthey and
colleagues® in The Lancet indicates that this goal will
not be met, with a plateau in consumption in high-
income countries offset by marked projected increases
in middle-income countries.

Manthey and colleagues’ have compiled an impressive
amount of data, facilitating the estimation of key
alcohol measures for 189 countries up to 2030. Their
projections mainly rely on recent trends (from 1990
onwards), together with forecasts of two key drivers
of drinking rates: gross domestic product based on
purchasing power parity, and the proportion of the
population identifying as Muslim. Manthey and
colleagues estimate that global adult alcohol per-capita
consumption increased from 5.9 L (95% Cl 5-8-6-1)
in 1990 to 6-5 L (6:0-6-9) in 2017, and forecast that it
will reach 7-6 L (6-5-10-2) by 2030. They project small
decreases in consumption in the Americas (decreasing
by 1.2%) and Europe (decreasing by 5-1%) between
2017 and 2030, which are in sharp contrast to large
forecasted increases in most other regions—notably,
a 46-8% increase in the WHO southeast Asia region
and a 33:7% increase in the western Pacific region.
These trends have important implications for alcohol-
related harm and global health inequalities, suggesting
not just an increase in per-capita alcohol consumption
worldwide but also—as demonstrated in the Article’—a
sharp increase in the proportion of consumption in
lower-middle-income countries.

This shift in consumption across income groups
could lead to disproportionate increases in harm—the
harm per L from alcohol is substantially higher in low-
income and middle-income countries than in high-
income countries.> For example, in WHO's Global Status
Report on Alcohol and Health 2018,* European per-capita
alcohol consumption is estimated to be more than
1.5 times higher than Africa’s (also predicted to increase
by 14-2% by 2030), but more lives and disability-adjusted
life-years (DALYs) are lost per capita in Africa. This dis-
crepancy in harm and consumption is often attributed

to drinking patterns; in low-income and lower-middle-
income countries, the proportion of drinkers who
participate in heavy episodic drinking is higher than
in high-income and upper-middle-income countries.*
However, due to a higher abstention rate in low-income
and lower-middle-income countries, heavy episodic
drinking is more prevalent at the population level in
high-income and upper-middle-income countries.*
Nevertheless, alcohol-attributable deaths and DALYs
are higher in low-income and lower-middle-income
countries than they are in upper-middle-income and
high-income countries.* The projected increases in
alcohol per-capita consumption in southeast Asia and
the western Pacific shown by Manthey and colleagues
suggest that the relative contribution of alcohol to
death and disability will increase in these regions in
the coming years, although the net effect is difficult to
predict because the increase in alcohol consumption
could be offset by decreasing mortality due to increases
in wealth. There is a precedent for this increase in
alcohol-related harms—the 2015 Global Burden of
Disease Study highlighted increased DALYs attributable
to alcohol since 1995 despite reductions in exposure,
at least partly because of increases in consumption in
lower-income countries.®

Although comprehensive, the projections presented
by Manthey and colleagues’ rely on a fairly simple set
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of assumptions about the factors that drive per-capita
alcohol consumption. For example, it is unlikely that
the projected decreases of 17% for the UK and 10% for
Australia would have been estimated in 2004.%” These
shifts have been driven by sharp declines in drinking
among young people (aged 15-25 years) and seem
largely unrelated to trends in economic conditions
or population religion.®* Further, the models rely
partly on economic projections, which are themselves
uncertain, especially for low-income and middle-income
countries.” Thus, Manthey and colleagues’ projections?
should be treated with some caution.

Despite this uncertainty, policy shifts to reduce harms
from these forecasted increases are crucial, particularly
in low-income and middle-income countries. An
increasingly robust evidence base supports use of
key alcohol policy levers such as increasing price and
restricting availability to curtail growing alcohol
consumption beyond Europe and North America.
However, this evidence comes largely from high-
income countries, and the potential efficacy of such
policies in lower-middle-income countries, where more
than half of alcohol consumption is unrecorded,” is
likely to be limited without substantial reductions in
unrecorded alcohol consumption—although previous
studies show that unrecorded consumption tends to
decline with economic development.” Thus, although
price or availability-based policies are important, strict
restrictions on advertising and other promotional
activities are crucial to slow the growing demand
for alcohol in these countries. Similarly, rigorous
drink-driving countermeasures are necessary so that
increasing consumption does not lead to increases in
road traffic injury. Supporting evidence-based policies
outside high-income countries, despite anticipated
strong industry resistance, will be a key task for public
health advocates in the coming decades.
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