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L.

GATHER Statement

This study complies with the Guidelines for Accurate and Transparent Health Estimates
Reporting (GATHER) recommendations. We have documented the steps involved in our
analytical procedures and detailed the data sources used in compliance with GATHER. For
additional GATHER reporting, please refer to Methods Appendix Table 1 below.

Methods Appendix Table 1: GATHER Checklist

# | GATHER checklist item Description of Reference
compliance
Objectives and funding
1 | Define the indicators, populations, and time periods for | Narrative provided in | Main text (Methods—
which estimates were made. paper and methods Overview, Geographic
appendix describing units and time
indicators, definitions, | periods)
and populations and methods appendix
2 | List the funding sources for the work. Funding sources listed | Summary (Funding)
in paper
Data Inputs
For all data inputs from multiple sources that are synthesized as part of the study:
3 | Describe how the data were identified and how the data | Narrative description | Main text (Methods)
were accessed. of and methods appendix
data seeking methods
provided
4 | Specify the inclusion and exclusion criteria. Identify all Narrative about Main text (Methods)
ad-hoc exclusions. inclusion and and methods appendix
exclusion criteria by
data type provided;
Adhoc
exclusions in cause
specific write ups
5 | Provide information on all included data sources and An interactive, online | Online data citation
their main characteristics. For each data source used, data source tool that tools
report reference information or contact provides metadata for
name/institution, population represented, data data sources by
collection method, year(s) of data collection, sex and age | component,
range, diagnostic criteria or measurement method, and | eography,
sample size, as relevant. cause, risk, or
impairment has been
developed
6 | Identify and describe any categories of input data that Summary of known Methods appendix
have potentially important biases (e.g., based on biases by cause
characteristics listed in item 5). included in methods
appendix
For data inputs that contribute to the analysis but were not synthesized as part of the study:
7 | Describe and give sources for any other data inputs. Included in online http://ghdx.healthdat
data a.org/ghd-
source tool 2016/datainput-
sourcesrestricted
For all data inputs:
8 | Provide all data inputs in a file format from which data Downloads of input Online data
can be efficiently extracted (e.g., a spreadsheet as data visualization tools,
opposed to a PDF), including all relevant meta-data available through data query tools, and
listed in item 5. For any data inputs that cannot be online the Global Health Data




shared due to ethical or legal reasons, such as third- tools, including data Exchange
party ownership, provide a contact name or the name of | visualization tools and
the institution that retains the right to the data. data query tools; input
data not available in
tools will be made
available upon request
Data analysis
9 | Provide a conceptual overview of the data analysis Flow diagrams of the | Main text (Methods)
method. A diagram may be helpful. overall methodological | and methods
processes, as well as appendix
cause-specific
modelling
processes, have been
provided
10 | Provide a detailed description of all steps of the analysis, | Flow diagrams and Main text (Methods)
including mathematical formulae. This description Corresponding and methods
should cover, as relevant, data cleaning, data pre- methodological appendix
processing, data adjustments and weighting of data writeups
sources, and mathematical or statistical model(s). for each cause, as well
as the demographics
and causes of death
databases and
modelling processes,
have been provided
11 | Describe how candidate models were evaluated and how | Appendix Methods appendix
the final model(s) were selected.
12 | Provide the results of an evaluation of model Appendix Methods appendix
performance, if done, as well as the results of any
relevant sensitivity analysis.
13 | Describe methods for calculating uncertainty of the Appendix Methods appendix
estimates. State which sources of uncertainty were, and
were not, accounted for in the uncertainty analysis.
14 | State how analytic or statistical source code used to Appendix Methods appendix
generate estimates can be accessed.
Results and Discussion
15 | Provide published estimates in a file format from which | GBD 2016 results are Main text,
data can be efficiently extracted. available through supplementary results,
online and online data tools

data visualization
tools,

the Global Health Data
Exchange, and the
online data query tool

(data visualization
tools, data query tools,
and the Global Health
Data Exchange)
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Report a quantitative measure of the uncertainty of the
estimates (e.g. uncertainty intervals).

Uncertainty intervals
are provided with all
results

Main text, methods
appendix, and online
data tools (data
visualization tools,
data query tools, and
the Global Health Data
Exchange)

17

Interpret results in light of existing evidence. If updating
a previous set of estimates, describe the reasons for
changes in estimates.

Discussion of
methodological
changes

between GBD rounds

Main text (Methods
and Discussion) and
methods appendix




provided in the
narrative

of the Article and
methods appendix

18

Discuss limitations of the estimates. Include a discussion
of any modelling assumptions or data limitations that
affect interpretation of the estimates.

Discussion of
limitations

provided in the
narrative of the main
paper, as well as in the
methodological
writeups

in the methods
appendix

Main text
(Limitations) and
methods appendix




II. Location units and time periods of the analysis

Consistent with the design of the Global Burden of Disease Study 2016, we estimated alcohol
consumption and current drinker prevalence from 1990-2016 for 195 locations, which have been
arranged into a set of hierarchical categories composed of seven super-regions and a further
nested set of 21 regions containing 195 countries and territories, (Table 2), both sexes, and five-
year age groups (age group 15-19 through age group 95+). We estimated alcohol-use attributable
burden for the same 195 locations from 1990-2016, both sexes, and five-year age groups.
Additionally, we calculated aggregate estimates by location and sociodemographic index (SDI).
Location-level aggregates (regions, super regions, and global) are consistent with the previously
published GBD location hierarchy.
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Czech Republic

Hungary

Macedonia

Montenegro

Poland

Romania

Serbia

Slovakia

Slovenia

Belarus

Estonia

Latvia

Lithuania

Moldova

Russia

Ukraine

Brunei
Japan
South Korea
Singapore
Australia
New Zealand
Andorra
Austria
Belgium
Cyprus
Denmark
Finland
France
Germany
Greece
Iceland
Ireland

High SDI
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Middle SDI
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High-income
High-income
High-income
High-income
High-income
High-income
High-income
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Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
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Latin America and Caribbean
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Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
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Latin America and Caribbean
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Western Europe
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Western Europe
Western Europe
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Western Europe
Southern Latin America
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Southern Latin America
High-income North America
High-income North America
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Andean Latin America
Andean Latin America
Andean Latin America
Central Latin America
Central Latin America
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Central Latin America
Central Latin America
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North Africa and Middle East
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Jordan
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Lebanon
Libya
Morocco
Palestine
Oman
Qatar
Saudi Arabia
Syria
Tunisia
Turkey
United Arab Emirates
Yemen
Afghanistan
Bangladesh
Bhutan
India
Nepal
Pakistan
Angola
Central African Republic
Congo
Democratic Republic of the Congo
Equatorial Guinea
Gabon
Burundi
Comoros
Djibouti
Eritrea
Ethiopia
Kenya
Madagascar
Malawi
Mauritius
Mozambique
Rwanda
Seychelles
Somalia
Tanzania
Uganda
Zambia
Botswana
Lesotho
Namibia
South Africa
Swaziland
Zimbabwe
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Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Southeast Asia, East Asia, and Oceania

Latin America and Caribbean
High-income

Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania

Latin America and Caribbean
Latin America and Caribbean
High-income
Sub-Saharan Africa
North Africa and Middle East

Central Europe, Eastern Europe, and

Central Asia
High-income
High-income
High-income
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Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
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Oceania
Caribbean
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Oceania
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Caribbean
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Western Europe
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North Africa and Middle East

Central Asia

Western Europe
Western Europe
Western Europe
Western Europe
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Benin
Burkina Faso
Cameroon
Cape Verde
Chad
Cote d'lvoire
The Gambia
Ghana
Guinea
Guinea-Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
Sao Tome and Principe
Senegal
Sierra Leone
Togo
American Samoa
Bermuda
Greenland
Guam
Northern Mariana Islands
Puerto Rico
Virgin Islands, U.S.
Scotland
South Sudan
Sudan
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Sweden except Stockholm
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III. Age-standardisation

We used the GBD population standard rates as our age-standardised rates. *
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IV. Data sources
A systematic review of the literature was performed to extract data on our primary consumption
indicators. The Global Health Exchange (GHDx), IHME’s online database of health-related data,
and Pubmed were searched for population survey data containing participant-level information
from which we could formulate the required alcohol use indicators on current drinkers, lifetime
abstainers, and levels of alcohol consumption.23 We documented relevant survey variables from
each data source in a spreadsheet and extracted using STATA 13.1 and R 3.3.

To generate estimates of population consumption in liters per capita (LPC), we obtained data from
FAOSTAT and the WHO GISAH database.4 We obtained data on the number of tourists and their
duration of stay from the UNWTO.¢ For unrecorded alcohol stock, we extracted estimates from
published papers, consisting of 166 locations.”*2 A complete list of sources can be found in the
GBD data source tool: http://ghdx.healthdata.org/ghd-2015/data-input-sources.

We found studies used in our meta-analysis by searching Pubmed and the GHDx. The meta-
analysis below lists all included studies.

For calculating attributable burden, we used estimates from GBD 2016 of deaths and DALYs for
the 22 included outcomes. These estimates can be found in the GBD results tool:
http://ghdx.healthdata.org/gbd-results-tool.

a. Inclusion criteria

We included nationally representative survey data sources that captured information on alcohol
use among individuals age 15 and above. We included only self-reported drinking data and
excluded data from questions asking about others’ drinking behaviors. We included data that was
collected between 1 January 1990 and 31 December 2016 in any of the 195 locations included in
this study. For population consumption estimation, we included nationally representative sales
data on alcohol availability from sources covering multiple countries. Data were included if they
were collected between 1 January 1990 and 31 December 2016 and covered one of the 195
locations included in this study.

For our meta-analysis, we included all cohort and case-control studies reporting a relative risk,
hazard ratio, or odds ratio for any risk-outcome pairs we included. Studies were included if they
reported a categorical or continuous dose for alcohol consumption, as well as uncertainty
measures for their outcomes, and the population under study was representative.
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V. Consumption estimation

a. Definitions
We used four indicators to construct alcohol-use consumption, defined as follows:

1. Current drinkers, defined as the proportion of individuals who have consumed at least one
alcoholic beverage (or some approximation) in a 12-month period.

2. Lifetime abstainers, defined as the proportion of individuals who have never consumed an
alcoholic beverage.

3. Alcohol consumption (in grams per day), defined as grams of alcohol consumed by current
drinkers, per day, over a 12-month period.

4. Alcohol liters per capita stock, defined in liters per capita of pure alcohol, over a 12-month
period.

We also used three additional indicators to adjust alcohol exposure estimates to account for
different types of bias:

1. Number of tourists within a location, defined as the total amount of visitors to a location
within a 12 month period.

2. Tourists’ duration of stay, defined as the number of days resided in a hosting country.

3. Unrecorded alcohol stock, defined as a percentage of the total alcohol stock produced
outside established markets.

We used these indicators, as outlined in the modeling strategy below, to calculate a consumption
estimate defined as the grams per day of pure alcohol consumed amongst drinkers.

b. Data extraction and preparation

For data in the current drinkers, lifetime abstainers, and individual-level alcohol consumption
models, we extracted primary data from individual-level microdata and survey report tabulations.
For microdata, we extracted relevant demographic information, including age, sex, location, and
year, as well as survey metadata, including survey weights, primary sampling units, and strata.
This information allowed us to tabulate individual-level data in five-year age-sex groups and
produce accurate estimates of uncertainty. For survey report tabulations, we extracted data at the
most granular age-sex group provided.

For data in the liters per capita mode, to provide more stable time trends in the population
consumption model, we transformed FAO sales data (which calculates stock based on primary
inputs) to a lagged 5-year average. Given the WHO uses FAO data in locations where the WHO
could not find data using their own methods, we did not use FAO data in the locations where the
WHO used FAO data to construct their estimate. To correct for bias in the underlying data
generating processes between series, we adjusted the input data by running a mixed effect model
on the log average of the data with dummy variables for the data series, as well as random effects
on super region, region, country, and time. We adjusted the data points using the estimated
parameters from the following equation:

Log Average Data = By + 1D+ a5+ ar + a,,

Transformed data = data * ePr+ @
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Where D is a dummy variable for a data source, a,is a random effect for super-region, a, is a
random effect for region, and a,, is a random effect for year.

None of the data sources on liters per capita provided estimates of uncertainty, which is a
component required for our eventual modeling strategy. To generate uncertainty, we ran a Loess
model on the adjusted data points and the standard deviation between the difference of the Loess
smoothed model and the adjusted data points across a five-year span was used as the standard
deviation of the data. (i.e. If the total stock changes more variably in a narrow time frame, we
believed the data to be more uncertain).

c. Modeling Strategy
In the following paragraphs and shown in the flowchart on the next page (Methods Appendix
Figure 1), we outline how we estimated each primary input in the alcohol exposure model, as well
as how we combined these inputs to arrive at our final estimate of grams per day of pure alcohol.
We estimated all models below using 1000 draws. For all steps, R and associated packages were
used. 17-20
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Risk factor estimation
Methods Appendix Figure 1: Alcohol Use Flowchart
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1. Population consumption in liters per capita

We modeled the alcohol liters per capita data, using a spatio-temporal Gaussian process
regression (ST-GPR). The model is defined as:

Alcohol LPC = GP(myy 4, cov(Alcohol LPC)) + €,y,45
Myyas = Bo+ B1(% of population muslim),,, + B,(SDI);,, + a5+ a, + h(ry,)
€1y,as = Normal(0,02)

Where l is a location, y is a year period, a is an age group, and s is a sex, a  is a random effect
for super region, a, is a random effect for region, and SDI is a location’s socio-demographic
index. M is the mean Gaussian process function for alcohol lpc, COV is the Matern covariance
function of alcohol lpc in time and space, and h(riy) is a smoothing function of the residuals in
time and space, derived from hyper-parameters for time and space.

More details on the spatio-temporal Gaussian process regression and the definition of hyper-
parameters within the functions above can be found in the GBD 2016 appendix (pg 18-22). *
Briefly, the spatio-temporal Gaussian process regression interpolates non-linear trends through
time, which is particularly useful for noisy data, and does not require assumptions of a functional
form for the underlying data generating process.

Hyper-parameters for the smoothing function and GPR were chosen by performing a grid search
over the domains of hyper-parameter combinations. We chose the hyper-parameters and
subsequent model, by minimizing the out-of-sample 10-fold cross-validated root mean squared
error. Folds were chosen by holding out particular GBD regions.

2. Tourism adjustment

We adjusted the estimates for alcohol LPC for tourist consumption by adding in the per capita
rate of consumption abroad and subtracting the per capita rate of tourist consumption
domestically. These adjustments can be found in Methods Appendix Table 3.

Alcohol LPC4 = Unadjusted Alcohol LPCy + Alcohol LPC pomestic consumption abroad —

Alcohol LPCTourist consumption domestically

Alcohol LPC; =

. . . . . Average lengthof stay j;
Y. 1Tourist Population; * Proportion of tourists ;; * Unad justed Alcohol LPC | x =k

365

Population g4

Where lis the set of all locations, d is the domestic location, and i is either domestic consumption
abroad or tourist consumption domestically.
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Methods Appendix Table 3: Percent change in alcohol consumption due to tourism, by location and 5-year interval

Afghanistan 1990 0% 0% 0%
Afghanistan 1995 0% 0% 0%
Afghanistan 2000 0% 0% 0%
Afghanistan 2005 0% 0% 0%
Afghanistan 2010 0% 0% 0%
Afghanistan 2016 0% 0% 0%
Albania 1990 -0.49% -3.90% 1.33%
Albania 1995 -0.11% -2.92% 1.47%
Albania 2000 -0.83% -4.12% 0.67%
Albania 2005 -0.04% -1.67% 0.96%
Albania 2010 -0.60% -3.16% 0.51%
Albania 2016 -0.47% -2.56% 0.57%
Algeria 1990 -0.97% -1.42% -0.52%
Algeria 1995 -1.03% -1.58% -0.53%
Algeria 2000 -0.93% -1.39% -0.50%
Algeria 2005 -0.79% -1.21% -0.41%
Algeria 2010 -0.76% -1.18% -0.39%
Algeria 2016 -0.79% -1.33% -0.38%
American Samoa 1990 -3.12% -6.79% -0.40%
American Samoa 1995 -2.80% -7.28% 0.92%
American Samoa 2000 -2.76% -6.82% 0.48%
American Samoa 2005 -2.96% -7.25% 0.22%
American Samoa 2010 -2.64% -6.36% 0.77%
American Samoa 2016 -2.68% -5.85% -0.34%
Andorra 1990 -75.08% -84.98% -61.90%
Andorra 1995 -74.36% -84.33% -61.62%
Andorra 2000 -75.05% -83.80% -63.34%
Andorra 2005 -77.24% -84.54% -67.66%
Andorra 2010 -79.30% -86.50% -69.68%
Andorra 2016 -80.11% -87.76% -70.03%
Angola 1990 -0.03% -0.18% 0.03%
Angola 1995 -0.03% -0.18% 0.03%
Angola 2000 -0.02% -0.15% 0.03%
Angola 2005 -0.01% -0.08% 0.02%
Angola 2010 -0.01% -0.08% 0.02%
Angola 2016 -0.01% -0.06% 0.01%
Antigua and Barbuda 1990 -69.28% -94.59% -46.98%
Antigua and Barbuda 1995 -59.31% -84.05% -38.72%
Antigua and Barbuda 2000 -48.71% -68.17% -31.70%
Antigua and Barbuda 2005 -41.78% -57.89% -27.26%
Antigua and Barbuda 2010 -38.97% -55.37% -25.03%
Antigua and Barbuda 2016 -38.35% -56.43% -23.04%
Argentina 1990 0.35% 0.20% 0.53%
Argentina 1995 0.41% 0.23% 0.65%
Argentina 2000 0.47% 0.25% 0.76%

Argentina 2005 0.52% 0.28% 0.82%
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Percent change in alcohol consumption due to tourism, by location and 5-year interval

Argentina 2010 0.52% 0.27% 0.85%
Argentina 2016 0.52% 0.26% 0.86%
Armenia 1990 1.35% 0.14% 6.12%
Armenia 1995 1.39% 0.12% 6.40%
Armenia 2000 1.46% 0.09% 6.76%
Armenia 2005 1.36% 0.10% 6.29%
Armenia 2010 1.32% 0.10% 6.10%
Armenia 2016 1.21% 0.12% 5.55%
Australia 1990 1.02% 0.59% 1.75%
Australia 1995 1.14% 0.66% 1.99%
Australia 2000 1.24% 0.67% 2.29%
Australia 2005 1.23% 0.67% 2.22%
Australia 2010 1.17% 0.65% 2.15%
Australia 2016 1.15% 0.62% 2.07%
Austria 1990 3.72% 2.56% 5.00%
Austria 1995 3.85% 2.09% 5.66%
Austria 2000 4.01% 2.45% 5.84%
Austria 2005 4.15% 2.41% 6.07%
Austria 2010 4.33% 2.54% 6.80%
Austria 2016 4.36% 2.63% 6.26%
Azerbaijan 1990 0.84% 0.11% 3.03%
Azerbaijan 1995 0.80% 0.11% 2.93%
Azerbaijan 2000 0.76% 0.10% 2.88%
Azerbaijan 2005 0.72% 0.09% 2.77%
Azerbaijan 2010 0.64% 0.08% 2.31%
Azerbaijan 2016 0.65% 0.09% 2.36%
Bahrain 1990 -5.37% -8.90% -2.20%
Bahrain 1995 -6.10% -10.38% -2.32%
Bahrain 2000 -7.48% -13.39% -2.54%
Bahrain 2005 -8.40% -14.32% -3.16%
Bahrain 2010 -9.52% -16.45% -3.65%
Bahrain 2016 -10.02% -19.42% -3.70%
Bangladesh 1990 -0.21% -0.31% -0.07%
Bangladesh 1995 -0.17% -0.26% -0.05%
Bangladesh 2000 -0.13% -0.20% -0.04%
Bangladesh 2005 -0.11% -0.17% -0.04%
Bangladesh 2010 -0.11% -0.17% -0.03%
Bangladesh 2016 -0.10% -0.17% -0.03%
Barbados 1990 -10.39% -12.82% -7.72%
Barbados 1995 -11.55% -14.82% -8.34%
Barbados 2000 -12.19% -15.86% -8.52%
Barbados 2005 -11.83% -15.01% -8.65%
Barbados 2010 -11.60% -15.23% -8.39%
Barbados 2016 -11.17% -14.74% -7.81%
Belarus 1990 1.04% 0.57% 1.91%

Belarus 1995 1.06% 0.54% 2.03%
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Percent change in alcohol consumption due to tourism, by location and 5-year interval

Belarus
Belarus
Belarus
Belarus
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belize
Belize
Belize
Belize
Belize
Belize
Benin
Benin
Benin
Benin
Benin
Benin
Bermuda
Bermuda
Bermuda
Bermuda
Bermuda
Bermuda
Bhutan
Bhutan
Bhutan
Bhutan
Bhutan
Bhutan
Bolivia
Bolivia
Bolivia
Bolivia
Bolivia
Bolivia
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina

2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016

1.03%
0.99%
0.95%
0.91%
6.25%
6.64%
6.76%
6.01%
5.62%
5.71%
-10.79%
-11.40%
-11.58%
-10.29%
-9.45%
-8.76%
-0.85%
-0.86%
-0.80%
-0.79%
-0.79%
-0.78%
-12.00%
-11.31%
-11.43%
-12.24%
-13.74%
-15.15%
-0.50%
-0.42%
-0.46%
-0.65%
-0.75%
-0.73%
-0.14%
-0.16%
-0.16%
-0.16%
-0.15%
-0.14%
1.85%
1.93%
1.86%
1.82%
1.75%
1.74%
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0.51%
0.50%
0.49%
0.49%
3.95%
3.92%
3.92%
3.56%
3.33%
3.23%
-18.22%
-19.73%
-19.40%
-17.62%
-16.44%
-15.41%
-1.59%
-1.67%
-1.56%
-1.56%
-1.59%
-1.70%
-16.03%
-15.61%
-15.24%
-16.53%
-18.68%
-20.81%
-1.38%
-1.21%
-1.46%
-2.06%
-2.40%
-2.40%
-0.25%
-0.29%
-0.29%
-0.28%
-0.27%
-0.25%
1.23%
1.25%
1.26%
1.22%
1.12%
1.12%

1.92%
1.87%
1.78%
1.66%
9.37%
10.32%
10.89%
9.27%
9.21%
9.22%
-2.94%
-3.13%
-3.01%
-2.70%
-2.44%
-2.34%
-0.33%
-0.30%
-0.29%
-0.29%
-0.29%
-0.25%
-3.70%
-3.22%
-3.43%
-3.38%
-3.57%
-4.67%
-0.05%
-0.02%
-0.01%
-0.03%
-0.05%
-0.05%
0.29%
0.32%
0.31%
0.32%
0.34%
0.28%
2.62%
2.69%
2.62%
2.56%
2.61%
2.56%



Percent change in alcohol consumption due to tourism, by location and 5-year interval

Botswana
Botswana
Botswana
Botswana
Botswana
Botswana
Brazil
Brazil
Brazil
Brazil
Brazil
Brazil
Brunei
Brunei
Brunei
Brunei
Brunei
Brunei
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Burkina Faso
Burkina Faso
Burkina Faso
Burkina Faso
Burkina Faso
Burkina Faso
Burundi
Burundi
Burundi
Burundi
Burundi
Burundi
Cambodia
Cambodia
Cambodia
Cambodia
Cambodia
Cambodia
Cameroon
Cameroon
Cameroon
Cameroon

1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005

-1.68%
-1.61%
-1.49%
-1.23%
-1.12%
-1.18%
0.05%
0.05%
0.04%
0.04%
0.04%
0.04%
-19.07%
-32.59%
-59.82%
-66.73%
-69.24%
-66.22%
-0.30%
-0.33%
-0.49%
-0.38%
-0.49%
-0.42%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
-1.63%
-0.92%
-0.48%
-0.39%
-0.34%
-0.34%
-0.10%
-0.12%
-0.11%
-0.10%
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-3.93%
-4.10%
-4.00%
-3.21%
-2.95%
-2.93%
-0.03%
-0.03%
-0.02%
-0.02%
-0.02%
-0.02%
-25.40%
-46.08%
-85.71%
-93.58%
-97.21%
-93.00%
-0.46%
-0.57%
-0.76%
-0.68%
-0.80%
-0.65%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
-3.35%
-1.95%
-1.08%
-0.91%
-0.75%
-0.80%
-0.14%
-0.18%
-0.17%
-0.15%

-0.65%
-0.51%
-0.45%
-0.40%
-0.34%
-0.38%
0.18%
0.16%
0.14%
0.13%
0.14%
0.14%
-13.79%
-21.16%
-38.66%
-45.01%
-46.16%
-42.99%
-0.08%
-0.02%
-0.12%
-0.03%
-0.15%
-0.14%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
-0.42%
-0.20%
-0.11%
-0.08%
-0.07%
-0.08%
-0.07%
-0.06%
-0.07%
-0.05%



Percent change in alcohol consumption due to tourism, by location and 5-year interval

Cameroon 2010 -0.09% -0.14% -0.05%
Cameroon 2016 -0.09% -0.17% -0.05%
Canada 1990 -0.95% -3.88% 3.36%
Canada 1995 -1.03% -4.62% 3.61%
Canada 2000 -0.93% -4.55% 3.52%
Canada 2005 -0.98% -4.26% 3.59%
Canada 2010 -0.98% -4.33% 3.45%
Canada 2016 -1.02% -4.17% 3.34%

Cape Verde 1990 0% 0% 0%

Cape Verde 1995 0% 0% 0%

Cape Verde 2000 0% 0% 0%

Cape Verde 2005 0% 0% 0%

Cape Verde 2010 0% 0% 0%

Cape Verde 2016 0% 0% 0%
Central African Republic 1990 -0.02% -0.04% -0.01%
Central African Republic 1995 -0.02% -0.06% -0.01%
Central African Republic 2000 -0.03% -0.06% -0.01%
Central African Republic 2005 -0.03% -0.07% -0.01%
Central African Republic 2010 -0.03% -0.07% -0.01%
Central African Republic 2016 -0.03% -0.07% -0.01%
Chad 1990 -0.09% -0.12% -0.06%
Chad 1995 -0.09% -0.15% -0.05%
Chad 2000 -0.08% -0.12% -0.05%
Chad 2005 -0.08% -0.12% -0.04%
Chad 2010 -0.07% -0.11% -0.04%
Chad 2016 -0.08% -0.12% -0.05%
Chile 1990 -0.09% -0.26% 0.09%
Chile 1995 -0.11% -0.37% 0.14%
Chile 2000 -0.13% -0.49% 0.15%
Chile 2005 -0.12% -0.41% 0.15%
Chile 2010 -0.11% -0.38% 0.12%
Chile 2016 -0.10% -0.29% 0.06%
China 1990 0.05% 0.00% 0.23%
China 1995 0.05% 0.00% 0.20%
China 2000 0.04% 0% 0.18%
China 2005 0.04% 0.00% 0.19%
China 2010 0.03% 0% 0.18%
China 2016 0.03% 0.00% 0.17%
Colombia 1990 -0.03% -0.10% 0.03%
Colombia 1995 -0.03% -0.11% 0.05%
Colombia 2000 -0.02% -0.11% 0.05%
Colombia 2005 -0.03% -0.11% 0.05%
Colombia 2010 -0.03% -0.12% 0.05%
Colombia 2016 -0.03% -0.10% 0.03%
Comoros 1990 -3.58% -6.49% -2.09%

Comoros 1995 -4.29% -7.56% -2.41%
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Percent change in alcohol consumption due to tourism, by location and 5-year interval

Comoros 2000 -4.20% -7.53% -2.14%
Comoros 2005 -3.65% -6.42% -1.92%
Comoros 2010 -3.38% -6.31% -1.72%
Comoros 2016 -3.13% -6.55% -1.33%
Congo 1990 -0.14% -0.25% -0.03%
Congo 1995 -0.19% -0.42% -0.03%
Congo 2000 -0.19% -0.38% -0.03%
Congo 2005 -0.20% -0.40% -0.02%
Congo 2010 -0.17% -0.36% -0.01%
Congo 2016 -0.16% -0.31% -0.04%
Costa Rica 1990 -1.21% -1.92% -0.35%
Costa Rica 1995 -1.18% -1.91% -0.33%
Costa Rica 2000 -1.25% -2.03% -0.36%
Costa Rica 2005 -1.33% -2.20% -0.38%
Costa Rica 2010 -1.35% -2.29% -0.39%
Costa Rica 2016 -1.32% -2.25% -0.37%
Cote d'lvoire 1990 -0.04% -0.10% -0.01%
Cote d'lvoire 1995 -0.03% -0.09% 0.00%
Cote d'lvoire 2000 -0.03% -0.08% 0.00%
Cote d'lvoire 2005 -0.03% -0.09% 0%
Cote d'lvoire 2010 -0.03% -0.10% 0.00%
Cote d'lvoire 2016 -0.04% -0.11% -0.01%
Croatia 1990 -17.79% -26.24% -5.98%
Croatia 1995 -17.72% -26.67% -5.84%
Croatia 2000 -16.78% -25.13% -5.41%
Croatia 2005 -17.64% -27.23% -5.37%
Croatia 2010 -19.39% -29.52% -6.11%
Croatia 2016 -20.63% -31.17% -7.03%
Cuba 1990 -0.88% -1.19% -0.54%
Cuba 1995 -0.91% -1.26% -0.56%
Cuba 2000 -0.91% -1.25% -0.55%
Cuba 2005 -0.85% -1.15% -0.52%
Cuba 2010 -0.81% -1.11% -0.48%
Cuba 2016 -0.76% -1.13% -0.42%
Cyprus 1990 -5.54% -7.59% -3.89%
Cyprus 1995 -5.33% -7.95% -3.40%
Cyprus 2000 -5.39% -8.29% -3.27%
Cyprus 2005 -5.61% -8.15% -3.32%
Cyprus 2010 -6.11% -9.27% -3.69%
Cyprus 2016 -6.12% -8.70% -4.10%
Czech Republic 1990 -0.50% -2.57% 0.67%
Czech Republic 1995 -0.54% -3.06% 0.85%
Czech Republic 2000 -0.27% -2.79% 0.97%
Czech Republic 2005 -0.53% -2.88% 0.88%
Czech Republic 2010 -0.32% -2.84% 1.05%

Czech Republic 2016 -0.44% -2.25% 0.74%
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Percent change in alcohol consumption due to tourism, by location and 5-year interval

Democratic Republic of the Congo 1990 0.00% -0.01% 0.01%
Democratic Republic of the Congo 1995 0.00% -0.02% 0.02%
Democratic Republic of the Congo 2000 0% -0.02% 0.02%
Democratic Republic of the Congo 2005 0.00% -0.02% 0.02%
Democratic Republic of the Congo 2010 0.00% -0.02% 0.02%
Democratic Republic of the Congo 2016 0.00% -0.01% 0.01%
Denmark 1990 -1.92% -3.10% -0.39%
Denmark 1995 -1.89% -3.57% 0.01%
Denmark 2000 -1.72% -3.44% 0.22%
Denmark 2005 -1.81% -3.36% -0.15%
Denmark 2010 -1.80% -3.58% 0.07%
Denmark 2016 -2.00% -3.54% -0.61%
Djibouti 1990 0% 0% 0%
Djibouti 1995 0% 0% 0%
Djibouti 2000 0% 0% 0%
Djibouti 2005 0% 0% 0%
Djibouti 2010 0% 0% 0%
Djibouti 2016 0% 0% 0%
Dominica 1990 -7.84% -11.30% -3.41%
Dominica 1995 -8.15% -12.47% -3.36%
Dominica 2000 -8.73% -13.25% -3.62%
Dominica 2005 -9.37% -14.80% -3.92%
Dominica 2010 -9.09% -13.98% -3.85%
Dominica 2016 -8.84% -14.30% -3.87%
Dominican Republic 1990 -2.26% -3.03% -1.21%
Dominican Republic 1995 -1.97% -2.64% -1.06%
Dominican Republic 2000 -1.79% -2.37% -0.95%
Dominican Republic 2005 -1.78% -2.40% -0.94%
Dominican Republic 2010 -1.77% -2.40% -0.93%
Dominican Republic 2016 -1.74% -2.52% -0.92%
Ecuador 1990 -0.18% -0.25% -0.07%
Ecuador 1995 -0.16% -0.24% -0.07%
Ecuador 2000 -0.13% -0.19% -0.05%
Ecuador 2005 -0.11% -0.17% -0.05%
Ecuador 2010 -0.11% -0.17% -0.05%
Ecuador 2016 -0.11% -0.17% -0.04%
Egypt 1990 -3.82% -5.87% -1.77%
Egypt 1995 -3.82% -6.18% -1.68%
Egypt 2000 -3.92% -6.26% -1.66%
Egypt 2005 -3.81% -6.24% -1.66%
Egypt 2010 -3.85% -6.28% -1.65%
Egypt 2016 -3.92% -7.48% -1.56%
El Salvador 1990 -0.52% -1.02% -0.23%
El Salvador 1995 -0.51% -1.01% -0.20%
El Salvador 2000 -0.45% -0.87% -0.18%
El Salvador 2005 -0.40% -0.79% -0.15%
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El Salvador 2010 -0.38% -0.74% -0.14%

El Salvador 2016 -0.37% -0.73% -0.15%
Equatorial Guinea 1990 0% 0% 0%
Equatorial Guinea 1995 0% 0% 0%
Equatorial Guinea 2000 0% 0% 0%
Equatorial Guinea 2005 0% 0% 0%
Equatorial Guinea 2010 0% 0% 0%
Equatorial Guinea 2016 0% 0% 0%

Eritrea 1990 -0.37% -0.69% -0.16%

Eritrea 1995 -0.27% -0.51% -0.11%

Eritrea 2000 -0.25% -0.47% -0.10%

Eritrea 2005 -0.30% -0.56% -0.13%

Eritrea 2010 -0.36% -0.70% -0.14%

Eritrea 2016 -0.33% -0.64% -0.12%

Estonia 1990 -2.43% -5.53% 2.01%

Estonia 1995 -2.11% -5.49% 2.40%

Estonia 2000 -1.73% -4.14% 1.39%

Estonia 2005 -1.23% -2.92% 1.41%

Estonia 2010 -1.10% -2.81% 1.20%

Estonia 2016 -1.13% -2.47% 0.91%

Ethiopia 1990 -0.02% -0.04% 0.00%

Ethiopia 1995 -0.02% -0.04% 0.00%
Ethiopia 2000 -0.02% -0.04% 0%
Ethiopia 2005 -0.01% -0.04% 0%

Ethiopia 2010 -0.02% -0.04% 0.00%

Ethiopia 2016 -0.02% -0.04% 0.00%

Federated States of Micronesia 1990 -1.95% -4.13% -0.55%

Federated States of Micronesia 1995 -1.86% -3.88% -0.50%

Federated States of Micronesia 2000 -1.99% -3.90% -0.58%

Federated States of Micronesia 2005 -2.26% -4.51% -0.66%

Federated States of Micronesia 2010 -2.51% -5.14% -0.72%

Federated States of Micronesia 2016 -2.57% -5.51% -0.73%

Fiji 1990 -8.31% -11.15% -6.61%

Fiji 1995 -8.45% -11.62% -6.60%

Fiji 2000 -8.51% -11.78% -6.54%

Fiji 2005 -7.92% -10.98% -6.20%

Fiji 2010 -6.97% -9.87% -5.25%

Fiji 2016 -6.43% -9.84% -4.29%

Finland 1990 3.22% 2.38% 4.03%

Finland 1995 3.16% 2.26% 4.21%

Finland 2000 3.13% 2.23% 4.09%

Finland 2005 2.92% 2.07% 3.85%

Finland 2010 2.99% 2.11% 3.92%

Finland 2016 3.25% 2.26% 4.34%

France 1990 -2.78% -3.52% -2.11%

France 1995 -3.11% -4.01% -2.33%
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France 2000 -3.47% -4.51% -2.48%
France 2005 -3.67% -4.78% -2.66%
France 2010 -4.03% -5.27% -2.95%
France 2016 -4.14% -5.67% -2.93%
Gabon 1990 0% 0% 0%
Gabon 1995 0% 0% 0%
Gabon 2000 0% 0% 0%
Gabon 2005 0% 0% 0%
Gabon 2010 0% 0% 0%
Gabon 2016 0% 0% 0%
Georgia 1990 0.20% -0.39% 0.71%
Georgia 1995 0.21% -0.50% 0.77%
Georgia 2000 0.26% -0.54% 0.85%
Georgia 2005 0.23% -0.51% 0.76%
Georgia 2010 0.20% -0.44% 0.67%
Georgia 2016 0.18% -0.25% 0.61%
Germany 1990 4.38% 3.31% 5.48%
Germany 1995 4.63% 3.42% 5.93%
Germany 2000 4.93% 3.57% 6.28%
Germany 2005 5.11% 3.64% 6.60%
Germany 2010 5.39% 3.90% 7.14%
Germany 2016 5.68% 3.99% 7.88%
Ghana 1990 -0.15% -0.22% -0.09%
Ghana 1995 -0.16% -0.24% -0.09%
Ghana 2000 -0.18% -0.26% -0.10%
Ghana 2005 -0.17% -0.27% -0.09%
Ghana 2010 -0.15% -0.22% -0.08%
Ghana 2016 -0.13% -0.23% -0.06%
Greece 1990 -1.97% -2.91% -1.28%
Greece 1995 -2.12% -3.24% -1.36%
Greece 2000 -2.21% -3.37% -1.40%
Greece 2005 -2.30% -3.69% -1.41%
Greece 2010 -2.26% -3.59% -1.40%
Greece 2016 -2.35% -3.75% -1.35%
Greenland 1990 0% 0% 0%
Greenland 1995 0% 0% 0%
Greenland 2000 0% 0% 0%
Greenland 2005 0% 0% 0%
Greenland 2010 0% 0% 0%
Greenland 2016 0% 0% 0%
Grenada 1990 -8.65% -12.63% -6.34%
Grenada 1995 -8.59% -13.26% -5.92%
Grenada 2000 -9.10% -13.74% -6.19%
Grenada 2005 -9.46% -14.54% -6.17%
Grenada 2010 -10.00% -15.40% -6.54%

Grenada 2016 -9.85% -14.95% -6.58%
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Guam 1990 -34.93% -60.41% -17.62%
Guam 1995 -34.44% -61.83% -16.97%
Guam 2000 -34.15% -61.38% -17.41%
Guam 2005 -34.07% -62.77% -17.33%
Guam 2010 -33.57% -61.27% -16.60%
Guam 2016 -32.81% -59.11% -15.80%
Guatemala 1990 -0.25% -0.42% -0.05%
Guatemala 1995 -0.29% -0.50% -0.05%
Guatemala 2000 -0.33% -0.56% -0.07%
Guatemala 2005 -0.34% -0.57% -0.07%
Guatemala 2010 -0.33% -0.58% -0.07%
Guatemala 2016 -0.31% -0.54% -0.07%
Guinea 1990 -0.10% -0.17% -0.06%
Guinea 1995 -0.09% -0.17% -0.05%
Guinea 2000 -0.11% -0.18% -0.05%
Guinea 2005 -0.12% -0.21% -0.05%
Guinea 2010 -0.12% -0.22% -0.06%
Guinea 2016 -0.12% -0.20% -0.06%
Guinea-Bissau 1990 -0.06% -0.10% -0.03%
Guinea-Bissau 1995 -0.06% -0.13% -0.02%
Guinea-Bissau 2000 -0.07% -0.13% -0.02%
Guinea-Bissau 2005 -0.07% -0.13% -0.02%
Guinea-Bissau 2010 -0.07% -0.13% -0.02%
Guinea-Bissau 2016 -0.07% -0.14% -0.03%
Guyana 1990 -0.04% -0.31% 0.31%
Guyana 1995 -0.03% -0.31% 0.30%
Guyana 2000 -0.03% -0.32% 0.32%
Guyana 2005 -0.05% -0.42% 0.40%
Guyana 2010 -0.06% -0.49% 0.45%
Guyana 2016 -0.06% -0.47% 0.44%
Haiti 1990 -0.35% -0.61% -0.13%
Haiti 1995 -0.36% -0.66% -0.13%
Haiti 2000 -0.36% -0.65% -0.13%
Haiti 2005 -0.36% -0.66% -0.13%
Haiti 2010 -0.34% -0.62% -0.12%
Haiti 2016 -0.33% -0.61% -0.11%
Honduras 1990 -0.78% -1.56% -0.18%
Honduras 1995 -0.73% -1.47% -0.17%
Honduras 2000 -0.65% -1.30% -0.15%
Honduras 2005 -0.59% -1.24% -0.13%
Honduras 2010 -0.59% -1.23% -0.15%
Honduras 2016 -0.58% -1.20% -0.14%
Hungary 1990 -5.45% -7.38% -3.40%
Hungary 1995 -5.89% -8.10% -3.57%
Hungary 2000 -6.23% -8.59% -3.77%
Hungary 2005 -6.20% -8.47% -3.82%
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Hungary 2010 -7.12% -9.93% -4.27%
Hungary 2016 -7.72% -11.27% -4.51%
Iceland 1990 -0.71% -4.33% 2.71%
Iceland 1995 -0.70% -4.80% 3.12%
Iceland 2000 -0.76% -4.48% 3.00%
Iceland 2005 -0.60% -3.96% 2.51%
Iceland 2010 -0.64% -4.05% 2.11%
Iceland 2016 -0.50% -3.06% 1.94%
India 1990 -0.01% -0.01% 0.01%
India 1995 -0.01% -0.01% 0.01%
India 2000 0.00% -0.01% 0.01%
India 2005 0.00% -0.01% 0.01%
India 2010 0.00% -0.01% 0.01%
India 2016 0.00% -0.01% 0.01%
Indonesia 1990 -0.86% -1.23% -0.64%
Indonesia 1995 -0.80% -1.16% -0.59%
Indonesia 2000 -0.74% -1.07% -0.55%
Indonesia 2005 -0.71% -1.04% -0.52%
Indonesia 2010 -0.68% -0.99% -0.50%
Indonesia 2016 -0.61% -0.92% -0.42%
Iran 1990 -24.61% -57.62% -8.32%
Iran 1995 -19.02% -44.29% -6.37%
Iran 2000 -16.58% -36.04% -5.79%
Iran 2005 -14.29% -28.91% -5.27%
Iran 2010 -12.82% -26.04% -4.81%
Iran 2016 -13.01% -26.37% -4.82%
Iraq 1990 0.03% -0.02% 0.10%
Iraq 1995 0.05% -0.03% 0.15%
Iraq 2000 0.07% -0.06% 0.21%
Iraq 2005 0.08% -0.07% 0.26%
Iraq 2010 0.09% -0.06% 0.30%
Iraq 2016 0.07% -0.06% 0.24%
Ireland 1990 2.52% -0.16% 5.53%
Ireland 1995 2.17% -0.44% 5.26%
Ireland 2000 1.84% -0.45% 4.40%
Ireland 2005 1.74% -0.30% 4.16%
Ireland 2010 1.85% -0.42% 4.53%
Ireland 2016 1.97% -0.22% 4.59%
Israel 1990 1.51% -1.71% 5.42%
Israel 1995 1.63% -2.08% 6.05%
Israel 2000 1.52% -1.92% 5.38%
Israel 2005 1.28% -1.67% 4.86%
Israel 2010 1.25% -1.47% 4.60%
Israel 2016 1.14% -1.34% 4.19%
Italy 1990 -0.66% -1.39% 0.56%
Italy 1995 -0.73% -1.62% 0.78%
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Kyrgyzstan 1990 0.20% -0.20% 0.66%
Kyrgyzstan 1995 0.24% -0.29% 0.76%
Kyrgyzstan 2000 0.23% -0.41% 0.78%
Kyrgyzstan 2005 0.24% -0.41% 0.78%
Kyrgyzstan 2010 0.21% -0.57% 0.77%
Kyrgyzstan 2016 0.24% -0.24% 0.79%
Laos 1990 -0.77% -1.71% -0.18%
Laos 1995 -0.78% -1.91% -0.18%
Laos 2000 -0.78% -1.85% -0.17%
Laos 2005 -0.84% -1.96% -0.19%
Laos 2010 -0.83% -2.05% -0.19%
Laos 2016 -0.78% -1.80% -0.18%
Latvia 1990 -1.42% -3.40% 0.13%
Latvia 1995 -1.56% -4.16% 0.30%
Latvia 2000 -1.43% -4.20% 0.28%
Latvia 2005 -1.30% -3.49% 0.23%
Latvia 2010 -1.16% -3.34% 0.15%
Latvia 2016 -1.15% -2.99% 0.11%
Lebanon 1990 -0.18% -0.47% 0.28%
Lebanon 1995 -0.21% -0.64% 0.31%
Lebanon 2000 -0.26% -0.81% 0.39%
Lebanon 2005 -0.26% -0.78% 0.41%
Lebanon 2010 -0.27% -0.81% 0.36%
Lebanon 2016 -0.25% -0.74% 0.31%
Lesotho 1990 1.78% 0.77% 3.11%
Lesotho 1995 1.77% 0.70% 3.40%
Lesotho 2000 1.70% 0.74% 3.34%
Lesotho 2005 1.54% 0.62% 2.83%
Lesotho 2010 1.51% 0.61% 2.78%
Lesotho 2016 1.48% 0.58% 2.88%
Liberia 1990 0% 0% 0%
Liberia 1995 0% 0% 0%
Liberia 2000 0% 0% 0%
Liberia 2005 0% 0% 0%
Liberia 2010 0% 0% 0%
Liberia 2016 0% 0% 0%
Libya 1990 -15.38% -47.41% -6.81%
Libya 1995 -15.53% -47.06% -7.42%
Libya 2000 -13.05% -42.05% -6.68%
Libya 2005 -9.71% -29.63% -4.90%
Libya 2010 -8.70% -27.71% -4.17%
Libya 2016 -8.11% -25.34% -3.78%
Lithuania 1990 -0.17% -1.87% 1.98%
Lithuania 1995 -0.21% -2.36% 2.19%
Lithuania 2000 -0.17% -1.88% 1.91%

Lithuania 2005 -0.16% -1.55% 1.54%
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Lithuania 2010 -0.16% -1.48% 1.39%
Lithuania 2016 -0.13% -1.26% 1.33%
Luxembourg 1990 8.53% 1.77% 16.76%
Luxembourg 1995 8.75% 1.68% 18.64%
Luxembourg 2000 7.42% 1.50% 15.73%
Luxembourg 2005 5.96% 1.05% 13.04%
Luxembourg 2010 5.38% 1.01% 11.55%
Luxembourg 2016 5.52% 1.02% 11.95%
Macedonia 1990 -4.82% -10.44% -0.95%
Macedonia 1995 -4.67% -9.85% -0.78%
Macedonia 2000 -5.61% -11.84% -1.30%
Macedonia 2005 -5.81% -12.57% -0.82%
Macedonia 2010 -7.29% -15.83% -1.78%
Macedonia 2016 -6.84% -15.15% -1.71%
Madagascar 1990 -0.11% -0.14% -0.08%
Madagascar 1995 -0.12% -0.17% -0.09%
Madagascar 2000 -0.16% -0.22% -0.11%
Madagascar 2005 -0.20% -0.27% -0.14%
Madagascar 2010 -0.19% -0.26% -0.13%
Madagascar 2016 -0.16% -0.25% -0.09%
Malawi 1990 -0.08% -0.19% -0.02%
Malawi 1995 -0.08% -0.20% -0.01%
Malawi 2000 -0.09% -0.21% -0.01%
Malawi 2005 -0.08% -0.20% -0.01%
Malawi 2010 -0.07% -0.19% 0%
Malawi 2016 -0.08% -0.20% -0.01%
Malaysia 1990 -4.02% -5.72% -2.47%
Malaysia 1995 -4.98% -7.39% -2.98%
Malaysia 2000 -7.36% -10.89% -4.28%
Malaysia 2005 -8.43% -12.51% -4.97%
Malaysia 2010 -7.46% -11.86% -4.37%
Malaysia 2016 -6.21% -9.48% -3.46%
Maldives 1990 -38.86% -61.33% -26.39%
Maldives 1995 -30.61% -49.32% -21.41%
Maldives 2000 -24.75% -38.95% -17.47%
Maldives 2005 -22.91% -36.29% -16.03%
Maldives 2010 -22.94% -37.22% -15.10%
Maldives 2016 -23.15% -40.14% -13.65%
Mali 1990 -0.18% -0.24% -0.12%
Mali 1995 -0.18% -0.25% -0.12%
Mali 2000 -0.19% -0.26% -0.12%
Mali 2005 -0.19% -0.26% -0.12%
Mali 2010 -0.18% -0.26% -0.11%
Mali 2016 -0.18% -0.31% -0.09%
Malta 1990 -13.06% -16.93% -10.45%

Malta 1995 -12.48% -16.19% -9.47%
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Malta 2000 -12.62% -16.91% -9.40%
Malta 2005 -12.57% -15.95% -9.79%
Malta 2010 -11.78% -15.81% -8.86%
Malta 2016 -10.92% -14.97% -7.73%
Marshall Islands 1990 -0.56% -1.25% 0.05%
Marshall Islands 1995 -0.58% -1.35% 0.12%
Marshall Islands 2000 -0.56% -1.34% 0.14%
Marshall Islands 2005 -0.56% -1.34% 0.09%
Marshall Islands 2010 -0.51% -1.24% 0.14%
Marshall Islands 2016 -0.50% -1.07% 0.02%
Mauritania 1990 0% 0% 0%
Mauritania 1995 0% 0% 0%
Mauritania 2000 0% 0% 0%
Mauritania 2005 0% 0% 0%
Mauritania 2010 0% 0% 0%
Mauritania 2016 0% 0% 0%
Mauritius 1990 -3.09% -4.05% -2.21%
Mauritius 1995 -2.94% -3.96% -2.07%
Mauritius 2000 -2.92% -3.89% -2.05%
Mauritius 2005 -3.04% -4.06% -2.11%
Mauritius 2010 -3.22% -4.47% -2.18%
Mauritius 2016 -3.28% -4.93% -2.04%
Mexico 1990 -4.14% -5.48% -1.62%
Mexico 1995 -3.86% -5.46% -1.43%
Mexico 2000 -3.76% -5.16% -1.34%
Mexico 2005 -3.89% -5.25% -1.39%
Mexico 2010 -4.21% -5.93% -1.50%
Mexico 2016 -4.34% -6.19% -1.58%
Moldova 1990 2.66% 1.43% 4.71%
Moldova 1995 2.70% 1.44% 4.94%
Moldova 2000 3.03% 1.71% 5.36%
Moldova 2005 3.54% 1.88% 6.54%
Moldova 2010 3.72% 2.08% 6.75%
Moldova 2016 3.66% 2.09% 6.28%
Mongolia 1990 0.47% 0.15% 1.26%
Mongolia 1995 0.49% 0.13% 1.41%
Mongolia 2000 0.43% 0.10% 1.33%
Mongolia 2005 0.38% 0.09% 1.07%
Mongolia 2010 0.31% 0.08% 0.94%
Mongolia 2016 0.27% 0.09% 0.75%
Montenegro 1990 -0.94% -5.74% 1.58%
Montenegro 1995 -0.95% -6.10% 1.82%
Montenegro 2000 -0.98% -5.84% 1.42%
Montenegro 2005 -0.91% -5.25% 1.45%
Montenegro 2010 -0.90% -5.06% 1.39%

Montenegro 2016 -0.76% -4.58% 1.28%
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Morocco 1990 -4.71% -7.03% -2.66%
Morocco 1995 -4.62% -6.96% -2.58%
Morocco 2000 -4.55% -6.92% -2.54%
Morocco 2005 -4.76% -7.21% -2.63%
Morocco 2010 -6.11% -9.49% -3.36%
Morocco 2016 -7.11% -12.02% -3.50%
Mozambique 1990 -0.94% -1.83% -0.39%
Mozambique 1995 -0.71% -1.44% -0.27%
Mozambique 2000 -0.48% -0.99% -0.17%
Mozambique 2005 -0.41% -0.81% -0.15%
Mozambique 2010 -0.42% -0.88% -0.13%
Mozambique 2016 -0.42% -0.92% -0.14%
Myanmar 1990 -0.65% -1.34% -0.37%
Myanmar 1995 -0.59% -1.24% -0.32%
Myanmar 2000 -0.49% -1.04% -0.27%
Myanmar 2005 -0.45% -0.97% -0.24%
Myanmar 2010 -0.40% -0.87% -0.23%
Myanmar 2016 -0.34% -0.71% -0.18%
Namibia 1990 -7.58% -11.67% -4.51%
Namibia 1995 -3.74% -5.77% -2.19%
Namibia 2000 -1.60% -2.37% -1.03%
Namibia 2005 -0.93% -1.39% -0.56%
Namibia 2010 -0.76% -1.21% -0.42%
Namibia 2016 -0.76% -1.32% -0.41%
Nepal 1990 -0.75% -1.06% -0.49%
Nepal 1995 -0.38% -0.57% -0.24%
Nepal 2000 -0.20% -0.29% -0.13%
Nepal 2005 -0.15% -0.22% -0.10%
Nepal 2010 -0.15% -0.23% -0.09%
Nepal 2016 -0.16% -0.26% -0.09%
Netherlands 1990 5.07% 3.99% 6.15%
Netherlands 1995 5.16% 3.93% 6.51%
Netherlands 2000 5.22% 3.99% 6.39%
Netherlands 2005 5.27% 3.98% 6.59%
Netherlands 2010 5.39% 3.99% 6.72%
Netherlands 2016 5.41% 3.86% 7.13%
New Zealand 1990 2.22% 1.51% 3.17%
New Zealand 1995 2.43% 1.63% 3.65%
New Zealand 2000 2.67% 1.71% 4.12%
New Zealand 2005 2.52% 1.63% 3.94%
New Zealand 2010 2.45% 1.55% 3.85%
New Zealand 2016 2.47% 1.51% 3.83%
Nicaragua 1990 -0.44% -0.80% -0.18%
Nicaragua 1995 -0.46% -0.88% -0.17%
Nicaragua 2000 -0.44% -0.80% -0.16%

Nicaragua 2005 -0.41% -0.77% -0.16%
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Nicaragua
Nicaragua
Niger
Niger
Niger
Niger
Niger
Niger
Nigeria
Nigeria
Nigeria
Nigeria
Nigeria
Nigeria
North Korea
North Korea
North Korea
North Korea
North Korea
North Korea
Northern Mariana Islands
Northern Mariana Islands
Northern Mariana Islands
Northern Mariana Islands
Northern Mariana Islands
Northern Mariana Islands
Norway
Norway
Norway
Norway
Norway
Norway
Oman
Oman
Oman
Oman
Oman
Oman
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Palestine
Palestine

2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995

-0.43%
-0.43%
-0.48%
-0.50%
-0.40%
-0.36%
-0.39%
-0.41%
-0.01%
-0.01%
-0.01%
-0.01%
-0.01%
-0.02%
0%
0%
0%
0%
0%
0%
-30.47%
-29.86%
-29.06%
-28.42%
-28.46%
-28.25%
4.80%
4.70%
4.33%
4.01%
3.81%
4.02%
0%
0%
0%
0%
0%
0%
-1.04%
-0.96%
-0.94%
-1.10%
-1.43%
-1.51%
-43.78%
-36.75%
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-0.81%
-0.82%
-0.73%
-0.79%
-0.67%
-0.57%
-0.64%
-0.72%
-0.05%
-0.04%
-0.04%
-0.04%
-0.05%
-0.06%
0%
0%
0%
0%
0%
0%
-63.29%
-65.22%
-64.00%
-60.77%
-60.71%
-60.19%
0.52%
0.23%
0.11%
0.08%
0.07%
0.37%
0%
0%
0%
0%
0%
0%
-1.68%
-1.66%
-1.51%
-1.80%
-2.50%
-3.09%
-82.89%
-69.13%

-0.16%
-0.16%
-0.30%
-0.29%
-0.21%
-0.20%
-0.21%
-0.21%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0%
0%
0%
0%
0%
0%
-12.53%
-11.67%
-11.60%
-11.49%
-11.28%
-11.71%
9.38%
9.68%
9.13%
8.30%
7.98%
8.08%
0%
0%
0%
0%
0%
0%
-0.53%
-0.46%
-0.45%
-0.53%
-0.66%
-0.60%
-16.32%
-14.28%



Percent change in alcohol consumption due to tourism, by location and 5-year interval

Palestine 2000 -20.86% -36.36% -9.02%
Palestine 2005 -15.61% -27.44% -6.90%
Palestine 2010 -18.34% -32.00% -7.60%
Palestine 2016 -20.57% -38.38% -8.51%
Panama 1990 -1.04% -1.89% -0.29%
Panama 1995 -1% -1.95% -0.25%
Panama 2000 -0.98% -1.87% -0.25%
Panama 2005 -0.91% -1.78% -0.23%
Panama 2010 -0.87% -1.62% -0.22%
Panama 2016 -0.80% -1.54% -0.22%
Papua New Guinea 1990 -0.11% -0.16% -0.05%
Papua New Guinea 1995 -0.10% -0.15% -0.04%
Papua New Guinea 2000 -0.11% -0.16% -0.04%
Papua New Guinea 2005 -0.12% -0.19% -0.04%
Papua New Guinea 2010 -0.13% -0.20% -0.05%
Papua New Guinea 2016 -0.13% -0.22% -0.06%
Paraguay 1990 -1.87% -4.43% -0.76%
Paraguay 1995 -1.73% -4.29% -0.65%
Paraguay 2000 -1.87% -4.59% -0.69%
Paraguay 2005 -2.22% -5.51% -0.82%
Paraguay 2010 -2.37% -5.75% -0.86%
Paraguay 2016 -2.31% -5.65% -0.92%
Peru 1990 -0.15% -0.27% -0.04%

Peru 1995 -0.17% -0.30% -0.03%

Peru 2000 -0.17% -0.30% -0.03%

Peru 2005 -0.18% -0.32% -0.04%

Peru 2010 -0.18% -0.33% -0.04%

Peru 2016 -0.19% -0.35% -0.05%
Philippines 1990 -0.02% -0.06% 0.03%
Philippines 1995 -0.02% -0.07% 0.03%
Philippines 2000 -0.02% -0.06% 0.03%
Philippines 2005 -0.02% -0.06% 0.03%
Philippines 2010 -0.02% -0.06% 0.03%
Philippines 2016 -0.02% -0.06% 0.03%
Poland 1990 -4.89% -7.61% -3.05%
Poland 1995 -4.84% -7.97% -2.58%
Poland 2000 -4.65% -7.54% -2.64%
Poland 2005 -4.27% -7.03% -2.31%
Poland 2010 -4.21% -6.62% -2.45%
Poland 2016 -4.17% -6.65% -2.49%
Portugal 1990 -1.90% -3.11% -0.66%
Portugal 1995 -2.07% -3.43% -0.63%
Portugal 2000 -2.26% -3.72% -0.66%
Portugal 2005 -2.50% -4.03% -0.63%
Portugal 2010 -2.54% -4.44% -0.62%

Portugal 2016 -2.60% -4.76% -0.87%
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Puerto Rico 1990 -5.80% -9.33% -2.67%

Puerto Rico 1995 -5.66% -9.38% -2.54%

Puerto Rico 2000 -5.55% -9.04% -2.47%

Puerto Rico 2005 -5.48% -8.90% -2.31%

Puerto Rico 2010 -5.35% -8.72% -2.29%

Puerto Rico 2016 -5.32% -8.69% -2.41%

Qatar 1990 0.75% -0.16% 2.43%

Qatar 1995 0.99% -0.33% 3.36%

Qatar 2000 1.21% -0.23% 3.67%

Qatar 2005 0.87% -0.20% 2.93%

Qatar 2010 0.72% -0.19% 2.38%

Qatar 2016 0.69% -0.07% 2.10%

Romania 1990 0.38% -0.01% 0.98%

Romania 1995 0.42% -0.02% 1.10%

Romania 2000 0.46% -0.02% 1.24%

Romania 2005 0.48% -0.02% 1.29%

Romania 2010 0.44% -0.03% 1.18%

Romania 2016 0.43% -0.01% 1.24%

Russia 1990 0.41% -0.06% 1.36%

Russia 1995 0.38% -0.08% 1.31%

Russia 2000 0.34% -0.07% 1.16%

Russia 2005 0.32% -0.05% 1.07%

Russia 2010 0.27% -0.05% 0.95%

Russia 2016 0.28% -0.05% 0.97%

Rwanda 1990 -0.07% -0.10% -0.04%

Rwanda 1995 -0.07% -0.13% -0.03%

Rwanda 2000 -0.08% -0.13% -0.03%

Rwanda 2005 -0.08% -0.14% -0.04%

Rwanda 2010 -0.08% -0.15% -0.03%

Rwanda 2016 -0.09% -0.16% -0.04%

Saint Lucia 1990 -10.44% -15.58% -5.16%

Saint Lucia 1995 -9.39% -14.01% -4.42%

Saint Lucia 2000 -9.34% -14.03% -4.43%

Saint Lucia 2005 -9.74% -14.37% -4.66%

Saint Lucia 2010 -11.09% -16.45% -5.44%

Saint Lucia 2016 -11.67% -17.84% -5.44%

Saint Vincent and the Grenadines 1990 -7.89% -9.81% -5.81%
Saint Vincent and the Grenadines 1995 -8.20% -10.90% -5.55%
Saint Vincent and the Grenadines 2000 -8.12% -10.51% -5.43%
Saint Vincent and the Grenadines 2005 -7.79% -10.23% -5.12%
Saint Vincent and the Grenadines 2010 -7.28% -9.90% -4.63%
Saint Vincent and the Grenadines 2016 -7.17% -10.04% -4.83%
Samoa 1990 -6.41% -9.10% -3.29%

Samoa 1995 -6.09% -8.72% -2.34%

Samoa 2000 -5.95% -8.75% -2.42%

Samoa 2005 -5.57% -8.19% -2.45%
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Samoa 2010 -5.65% -8.37% -2.67%
Samoa 2016 -5.67% -9.38% -2.63%
Sao Tome and Principe 1990 -0.35% -0.60% -0.19%
Sao Tome and Principe 1995 -0.26% -0.47% -0.12%
Sao Tome and Principe 2000 -0.21% -0.39% -0.10%
Sao Tome and Principe 2005 -0.20% -0.36% -0.10%
Sao Tome and Principe 2010 -0.22% -0.39% -0.11%
Sao Tome and Principe 2016 -0.23% -0.47% -0.11%
Saudi Arabia 1990 -5.21% -8.68% -2.49%
Saudi Arabia 1995 -6.64% -11.16% -2.76%
Saudi Arabia 2000 -8.32% -14.34% -3.76%
Saudi Arabia 2005 -8.28% -14.57% -3.49%
Saudi Arabia 2010 -7.84% -14.17% -3.13%
Saudi Arabia 2016 -6.76% -13.73% -2.52%
Senegal 1990 -4.66% -5.83% -3.27%
Senegal 1995 -5.64% -7.44% -3.74%
Senegal 2000 -6.33% -8.31% -4.19%
Senegal 2005 -6.88% -9.13% -4.71%
Senegal 2010 -7.70% -10.31% -4.81%
Senegal 2016 -7.63% -11.84% -4.53%
Serbia 1990 1.68% 0.85% 3.19%
Serbia 1995 1.68% 0.88% 3.03%
Serbia 2000 1.56% 0.66% 3.33%
Serbia 2005 1.43% 0.77% 2.55%
Serbia 2010 1.31% 0.57% 2.68%
Serbia 2016 1.26% 0.61% 2.44%
Seychelles 1990 -10.96% -14.85% -8.57%
Seychelles 1995 -9.08% -12.64% -6.75%
Seychelles 2000 -7.23% -9.97% -5.60%
Seychelles 2005 -6.68% -9.16% -5.25%
Seychelles 2010 -7.39% -10.51% -5.31%
Seychelles 2016 -7.88% -12.36% -4.99%
Sierra Leone 1990 -0.03% -0.08% -0.01%
Sierra Leone 1995 -0.03% -0.08% 0.01%
Sierra Leone 2000 -0.03% -0.08% 0.00%
Sierra Leone 2005 -0.03% -0.08% 0%
Sierra Leone 2010 -0.03% -0.08% 0.00%
Sierra Leone 2016 -0.04% -0.10% -0.01%
Singapore 1990 -5.02% -10.31% -0.47%
Singapore 1995 -4.22% -10.20% 0.46%
Singapore 2000 -4.37% -9.09% -0.07%
Singapore 2005 -4.15% -11.11% 0.60%
Singapore 2010 -5.24% -11.11% -0.39%
Singapore 2016 -4.97% -10.54% -0.77%
Slovakia 1990 -3.67% -5.00% -1.98%
Slovakia 1995 -3.91% -5.92% -1.59%
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Slovakia 2000 -4.07% -6.10% -1.76%
Slovakia 2005 -4.07% -6.07% -1.03%
Slovakia 2010 -4.42% -6.44% -1.63%
Slovakia 2016 -4.48% -6.48% -2.37%
Slovenia 1990 -54.66% -80.83% -36.15%
Slovenia 1995 -61.54% -92.74% -33.91%
Slovenia 2000 -64.58% -94.66% -36.12%
Slovenia 2005 -67.28% -97.42% -42.75%
Slovenia 2010 -68.27% -94.22% -43.82%
Slovenia 2016 -69.98% -95.83% -48.99%
Solomon Islands 1990 -0.76% -1.28% -0.45%
Solomon Islands 1995 -0.85% -1.44% -0.51%
Solomon Islands 2000 -0.77% -1.38% -0.43%
Solomon Islands 2005 -0.62% -1.03% -0.36%
Solomon Islands 2010 -0.50% -0.86% -0.29%
Solomon Islands 2016 -0.45% -0.75% -0.24%
Somalia 1990 0% 0% 0%
Somalia 1995 0% 0% 0%
Somalia 2000 0% 0% 0%
Somalia 2005 0% 0% 0%
Somalia 2010 0% 0% 0%
Somalia 2016 0% 0% 0%
South Africa 1990 0.02% -0.04% 0.07%
South Africa 1995 0.02% -0.05% 0.08%
South Africa 2000 0.02% -0.06% 0.08%
South Africa 2005 0.02% -0.05% 0.08%
South Africa 2010 0.02% -0.05% 0.07%
South Africa 2016 0.02% -0.04% 0.08%
South Korea 1990 0.05% -0.16% 0.26%
South Korea 1995 -0.07% -0.29% 0.07%
South Korea 2000 0.26% 0.06% 0.56%
South Korea 2005 -0.07% -0.28% 0.06%
South Korea 2010 0.28% 0.06% 0.61%
South Korea 2016 0.17% -0.03% 0.45%
South Sudan 1990 0% 0% 0%
South Sudan 1995 0% 0% 0%
South Sudan 2000 0% 0% 0%
South Sudan 2005 0% 0% 0%
South Sudan 2010 0% 0% 0%
South Sudan 2016 0% 0% 0%
Spain 1990 -1.14% -1.71% -0.57%
Spain 1995 -1.28% -2.04% -0.55%
Spain 2000 -1.38% -2.20% -0.57%
Spain 2005 -1.36% -2.26% -0.54%
Spain 2010 -1.43% -2.51% -0.57%

Spain 2016 -1.48% -2.39% -0.67%
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Sri Lanka
Sri Lanka
Sri Lanka
Sri Lanka
Sri Lanka
Sri Lanka
Sudan
Sudan
Sudan
Sudan
Sudan
Sudan
Suriname
Suriname
Suriname
Suriname
Suriname
Suriname
Swaziland
Swaziland
Swaziland
Swaziland
Swaziland
Swaziland
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Switzerland
Switzerland
Switzerland
Switzerland
Switzerland
Switzerland
Syria
Syria
Syria
Syria
Syria
Syria
Taiwan
Taiwan
Taiwan
Taiwan

1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005

-0.62%
-0.62%
-0.46%
-0.30%
-0.21%
-0.18%
-0.01%
-0.01%
-0.01%
-0.01%
-0.01%
-0.01%
-0.58%
-0.62%
-0.55%
-0.47%
-0.43%
-0.41%
-2.88%
-2.84%
-2.86%
-3.21%
-3.92%
-4.06%
0.01%
0.05%
-0.08%
0.04%
0.05%
-0.12%
5.60%
6.15%
6.62%
6.74%
7.04%
7.29%
-2.74%
-2.53%
-2.30%
-2.20%
-2.24%
-2.46%
1.07%
1.03%
0.81%
0.84%
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-1.09%
-1.21%
-0.91%
-0.56%
-0.38%
-0.33%
-0.09%
-0.08%
-0.08%
-0.08%
-0.07%
-0.07%
-1.02%
-1.14%
-1.03%
-0.90%
-0.82%
-0.78%
-4.46%
-4.53%
-4.64%
-4.95%
-6.27%
-7.42%
-3.39%
-3.68%
-3.32%
-3.45%
-3.28%
-3.34%
4.55%
4.77%
5.27%
5.24%
5.42%
5.19%
-5.72%
-5.42%
-5.14%
-4.82%
-4.74%
-5.67%
0.45%
0.21%
0.12%
0.18%

-0.44%
-0.40%
-0.29%
-0.18%
-0.13%
-0.11%
0.04%
0.03%
0.03%
0.03%
0.03%
0.03%
-0.29%
-0.28%
-0.24%
-0.22%
-0.18%
-0.19%
-1.82%
-1.56%
-1.61%
-1.79%
-2.11%
-2.07%
2.38%
2.74%
2.49%
2.28%
2.95%
1.84%
7.23%
8.19%
8.94%
9.34%
9.56%
10.35%
-1.58%
-1.43%
-1.26%
-1.20%
-1.16%
-1.08%
1.93%
2.49%
1.94%
1.98%



Percent change in alcohol consumption due to tourism, by location and 5-year interval

Taiwan 2010 0.90% 0.25% 2.19%
Taiwan 2016 0.84% 0.33% 1.73%
Tajikistan 1990 0.24% 0.10% 0.40%
Tajikistan 1995 0.24% 0.09% 0.40%
Tajikistan 2000 0.29% 0.11% 0.47%
Tajikistan 2005 0.32% 0.12% 0.52%
Tajikistan 2010 0.35% 0.14% 0.58%
Tajikistan 2016 0.37% 0.14% 0.61%
Tanzania 1990 -0.02% -0.03% -0.01%
Tanzania 1995 -0.03% -0.04% -0.01%
Tanzania 2000 -0.02% -0.04% -0.01%
Tanzania 2005 -0.03% -0.04% -0.01%
Tanzania 2010 -0.03% -0.05% -0.01%
Tanzania 2016 -0.03% -0.05% -0.01%
Thailand 1990 -0.34% -0.56% -0.16%
Thailand 1995 -0.27% -0.59% -0.03%
Thailand 2000 -0.30% -0.67% -0.09%
Thailand 2005 -0.22% -0.40% -0.06%
Thailand 2010 -0.28% -0.65% -0.04%
Thailand 2016 -0.25% -0.42% -0.12%
The Bahamas 1990 -33.28% -46.46% -14.05%
The Bahamas 1995 -37.51% -53.28% -15.78%
The Bahamas 2000 -41.59% -56.96% -18.12%
The Bahamas 2005 -44.31% -63.00% -18.26%
The Bahamas 2010 -45.85% -65.64% -18.77%
The Bahamas 2016 -46.71% -67.71% -18.99%
The Gambia 1990 -4.42% -6.37% -2.97%
The Gambia 1995 -4.25% -6.42% -2.47%
The Gambia 2000 -3.98% -6.36% -2.05%
The Gambia 2005 -3.52% -5.51% -1.98%
The Gambia 2010 -3.76% -6.49% -2.04%
The Gambia 2016 -4.22% -7.69% -2.13%
Timor-Leste 1990 -2.23% -3.97% -1.17%
Timor-Leste 1995 -1.85% -3.44% -0.83%
Timor-Leste 2000 -1.61% -3.04% -0.74%
Timor-Leste 2005 -1.47% -2.91% -0.61%
Timor-Leste 2010 -1.46% -2.96% -0.56%
Timor-Leste 2016 -1.42% -3.09% -0.59%
Togo 1990 -0.10% -0.18% -0.04%
Togo 1995 -0.13% -0.27% -0.05%
Togo 2000 -0.16% -0.34% -0.06%
Togo 2005 -0.16% -0.33% -0.05%
Togo 2010 -0.16% -0.32% -0.06%
Togo 2016 -0.15% -0.31% -0.06%
Tonga 1990 -21.61% -32.78% -11.21%

Tonga 1995 -18.07% -27.04% -9.50%
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Tonga 2000 -14.04% -21.72% -6.99%

Tonga 2005 -11.88% -18.08% -6.27%

Tonga 2010 -11.83% -18.91% -5.69%

Tonga 2016 -11.97% -20.47% -5.46%
Trinidad and Tobago 1990 -0.85% -1.51% 0.40%
Trinidad and Tobago 1995 -0.97% -1.84% 0.60%
Trinidad and Tobago 2000 -1.10% -2% 0.60%
Trinidad and Tobago 2005 -1.01% -1.83% 0.54%
Trinidad and Tobago 2010 -0.93% -1.76% 0.70%
Trinidad and Tobago 2016 -0.92% -1.71% 0.41%
Tunisia 1990 -14.06% -17.04% -11.22%
Tunisia 1995 -13.80% -17.06% -10.82%
Tunisia 2000 -13.51% -16.89% -10.46%
Tunisia 2005 -13.30% -16.65% -10.37%
Tunisia 2010 -13.03% -16.58% -9.89%
Tunisia 2016 -12.70% -18.96% -7.99%
Turkey 1990 -3.19% -5.37% -1.33%
Turkey 1995 -2.54% -4.31% -1.04%
Turkey 2000 -2.15% -3.73% -0.90%
Turkey 2005 -2.31% -4.00% -0.93%
Turkey 2010 -3.10% -5.42% -1.25%
Turkey 2016 -3.66% -7.35% -1.34%
Turkmenistan 1990 -0.51% -1.16% -0.14%
Turkmenistan 1995 -0.43% -1.44% -0.07%
Turkmenistan 2000 -0.35% -0.91% -0.08%
Turkmenistan 2005 -0.35% -1.12% -0.05%
Turkmenistan 2010 -0.33% -0.99% -0.04%
Turkmenistan 2016 -0.38% -0.86% -0.11%
Uganda 1990 -0.01% -0.04% 0.01%
Uganda 1995 -0.01% -0.04% 0.02%
Uganda 2000 -0.01% -0.04% 0.02%
Uganda 2005 -0.01% -0.04% 0.02%
Uganda 2010 -0.01% -0.05% 0.02%
Uganda 2016 -0.01% -0.05% 0.02%
Ukraine 1990 0.10% -0.36% 0.66%
Ukraine 1995 0.10% -0.44% 0.68%
Ukraine 2000 0.11% -0.35% 0.69%
Ukraine 2005 0.08% -0.31% 0.54%
Ukraine 2010 0.07% -0.27% 0.52%
Ukraine 2016 0.08% -0.25% 0.53%
United Arab Emirates 1990 -1.59% -2.84% -0.73%
United Arab Emirates 1995 -2.49% -4.53% -0.89%
United Arab Emirates 2000 -3.68% -6.79% -1.22%
United Arab Emirates 2005 -3.94% -7.15% -1.33%
United Arab Emirates 2010 -3.98% -7.00% -1.63%
United Arab Emirates 2016 -3.80% -7.44% -1.62%
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Percent change in alcohol consumption due to tourism, by location and 5-year interval

United Kingdom 1990 4.87% 2.45% 8.07%
United Kingdom 1995 4.85% 2.32% 8.80%
United Kingdom 2000 4.69% 2.15% 8.73%
United Kingdom 2005 4.69% 2.19% 8.48%
United Kingdom 2010 4.94% 2.21% 9.03%
United Kingdom 2016 4.68% 2.36% 7.74%
United States 1990 1.78% 0.26% 2.53%
United States 1995 1.86% 0.27% 2.79%
United States 2000 1.84% 0.20% 2.73%
United States 2005 1.82% 0.18% 2.66%
United States 2010 1.76% 0.21% 2.61%
United States 2016 1.83% 0.24% 2.85%
Uruguay 1990 -1.29% -2.27% -0.74%
Uruguay 1995 -1.24% -2.41% -0.60%
Uruguay 2000 -1.24% -2.40% -0.58%
Uruguay 2005 -1.36% -2.48% -0.63%
Uruguay 2010 -1.44% -2.79% -0.65%
Uruguay 2016 -1.45% -2.66% -0.77%
Uzbekistan 1990 0.20% -0.04% 0.62%
Uzbekistan 1995 0.18% -0.05% 0.60%
Uzbekistan 2000 0.17% -0.05% 0.53%
Uzbekistan 2005 0.16% -0.03% 0.52%
Uzbekistan 2010 0.13% -0.03% 0.44%
Uzbekistan 2016 0.12% -0.02% 0.38%
Vanuatu 1990 -10.85% -19.31% -5.97%
Vanuatu 1995 -11.94% -21.35% -6.39%
Vanuatu 2000 -14.24% -26.81% -7.51%
Vanuatu 2005 -16.86% -32.22% -8.63%
Vanuatu 2010 -18.55% -35.22% -9.39%
Vanuatu 2016 -18.06% -35.31% -8.55%
Venezuela 1990 0.13% 0.05% 0.29%
Venezuela 1995 0.13% 0.05% 0.32%
Venezuela 2000 0.14% 0.05% 0.32%
Venezuela 2005 0.15% 0.05% 0.35%
Venezuela 2010 0.14% 0.05% 0.34%
Venezuela 2016 0.14% 0.05% 0.34%
Vietnam 1990 -0.57% -0.86% -0.33%
Vietnam 1995 -0.39% -0.62% -0.22%
Vietnam 2000 -0.22% -0.36% -0.12%
Vietnam 2005 -0.14% -0.22% -0.08%
Vietnam 2010 -0.11% -0.17% -0.05%
Vietnam 2016 -0.10% -0.16% -0.05%
Virgin Islands, U.S. 1990 -65.33% -98.24% -39.53%
Virgin Islands, U.S. 1995 -65.36% -97.83% -38.92%
Virgin Islands, U.S. 2000 -64.07% -97.41% -39.79%
Virgin Islands, U.S. 2005 -64.04% -98.01% -39.76%
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Percent change in alcohol consumption due to tourism, by location and 5-year interval

Virgin Islands, U.S.
Virgin Islands, U.S.
Yemen
Yemen
Yemen
Yemen
Yemen
Yemen
Zambia
Zambia
Zambia
Zambia
Zambia
Zambia
Zimbabwe
Zimbabwe
Zimbabwe
Zimbabwe
Zimbabwe
Zimbabwe

2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016
1990
1995
2000
2005
2010
2016

-64.70%
-65.41%
-0.30%
-0.38%
-0.70%
-1.13%
-1.39%
-1.24%
-0.09%
-0.09%
-0.10%
-0.11%
-0.11%
-0.11%
-0.16%
-0.19%
-0.19%
-0.19%
-0.19%
-0.19%
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-97.97%
-98.29%
-0.53%
-0.80%
-1.67%
-2.47%
-2.96%
-2.53%
-0.20%
-0.22%
-0.24%
-0.27%
-0.28%
-0.29%
-0.41%
-0.51%
-0.51%
-0.50%
-0.50%
-0.54%

-38.11%
-39.43%
-0.15%
-0.16%
-0.30%
-0.45%
-0.54%
-0.50%
0.08%
0.08%
0.09%
0.10%
0.10%
0.10%
0.36%
0.51%
0.56%
0.45%
0.44%
0.43%



3. Unrecorded adjustment
Given the heterogeneous nature of the estimates on unrecorded consumption, as well as the wide
variation across countries and time-periods, we took 1000 draws from the uniform distribution
of the lowest and highest estimates available for a given country. We did this to incorporate the
diffuse uncertainty within the unrecorded estimates reported.

Methods Appendix Table 4 reports the maximum value estimated for the percentage of alcohol
stock that is unrecorded. We used these 1000 draws in the above equation. We adjusted LPC only
for countries where estimates were available.

We adjusted the alcohol LPC for unrecorded consumption using the following equation:

Alcoh LPC
(1-% Unrecorded)

Alcohol LPC =
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Methods Appendix Table 4: Maximum unrecorded estimates by location (incorporated in the final estimates of
alcohol consumption were 1000 draws from a uniform distribution between zero and the values reported here

Maximum percentage of

total alcohol stock

Focation estimated to be
unrecorded

Albania 37%
Algeria 47%
Andorra 16%
Angola 23%
Antigua and Barbuda 7%
Argentina 15%
Armenia 33%
Australia 20%
Austria 7%
Azerbaijan 41%
Bahrain 5%
Barbados 8%
Belarus 24%
Belgium 5%
Belize 26%
Benin 51%
Bhutan 59%
Bolivia 43%
Bosnia and Herzegovina 44%
Botswana 42%
Brazil 23%
Brunei 31%
Bulgaria 13%
Burkina Faso 44%
Burundi 51%
Cambodia 68%
Cameroon 38%
Canada 26%
Central African Republic 64%
Chile 27%
China 29%
Colombia 40%
Comoros 40%
Congo 48%
Costa Rica 28%
Cote d'lvoire 48%
Croatia 19%
Cuba 27%
Cyprus 11%
Czech Republic 12%
Democratic Republic of the Congo 51%
Denmark 12%
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Maximum unrecorded estimates by location (incorporated in the final estimates of alcohol consumption were
1000 draws from a uniform distribution between zero and the values reported here)

Maximum percentage of

total alcohol stock

tocation estimated to be
unrecorded

Djibouti 41%
Dominica 9%
Dominican Republic 14%
Ecuador 52%
Egypt 58%
El Salvador 37%
Equatorial Guinea 11%
Eritrea 60%
Estonia 7%
Fiji 38%
Finland 25%
France 5%
Gabon 25%
Georgia 31%
Germany 6%
Ghana 71%
Greece 24%
Grenada 10%
Guatemala 52%
Guinea-Bissau 41%
Guyana 16%
Haiti 12%
Honduras 31%
Hungary 21%
Iceland 8%
India 53%
Iraq 68%
Ireland 6%
Israel 13%
Italy 1%
Jamaica 38%
Japan 4%
Jordan 37%
Kazakhstan 43%
Kenya 68%
Kyrgyzstan 50%
Laos 20%
Latvia 21%
Lebanon 31%
Lesotho 66%
Liberia 39%
Lithuania 22%
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Maximum unrecorded estimates by location (incorporated in the final estimates of alcohol consumption were
1000 draws from a uniform distribution between zero and the values reported here)

Maximum percentage of

total alcohol stock

Focation estimated to be
unrecorded

Luxembourg 6%
Madagascar 58%
Malawi 56%
Malaysia 74%
Maldives 28%
Mali 54%
Malta 7%
Mauritius 32%
Mexico 33%
Moldova 65%
Mongolia 33%
Montenegro 46%
Morocco 52%
Mozambique 59%
Myanmar 73%
Namibia 43%
Netherlands 7%
New Zealand 19%
Nicaragua 38%
Niger 71%
Nigeria 14%
North Korea 18%
Norway 18%
Oman 35%
Panama 15%
Papua New Guinea 74%
Paraguay 28%
Peru 38%
Philippines 20%
Poland 18%
Portugal 18%
Qatar 44%
Romania 39%
Russia 32%
Rwanda 35%
Saint Lucia 3%
Saint Vincent and the Grenadines 7%
Samoa 32%
Sao Tome and Principe 43%
Saudi Arabia 69%
Senegal 59%
Serbia 30%
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Maximum unrecorded estimates by location (incorporated in the final estimates of alcohol consumption were
1000 draws from a uniform distribution between zero and the values reported here)

Maximum percentage of

total alcohol stock

Focation estimated to be
unrecorded

Seychelles 25%
Sierra Leone 43%
Singapore 28%
Slovakia 19%
Slovenia 12%
Solomon Islands 39%
South Africa 36%
South Korea 28%
Spain 15%
Sri Lanka 49%
Sudan 44%
Suriname 22%
Swaziland 22%
Sweden 29%
Switzerland 7%
Syria 34%
Tanzania 41%
Thailand 14%
The Bahamas 8%
The Gambia 29%
Togo 54%
Tonga 36%
Trinidad and Tobago 7%
Tunisia 19%
Turkey 48%
Turkmenistan 56%
Uganda 18%
Ukraine 46%
United Arab Emirates 57%
United Kingdom 14%
United States 8%
Uruguay 18%
Uzbekistan 53%
Vanuatu 44%
Venezuela 20%
Vietnam 63%
Zambia 47%
Zimbabwe 21%
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4. Individual consumption in grams per day
We used DisMod-MR 2.1 to construct estimates for each country/year/age/sex on the prevalence
of current drinking, abstention, and on individual-level consumption. We chose to use DisMod
due to its ability to leverage information across the heterogeneous age groups reported in the
surveys, through age-integration, as well as the model’s ability to leverage information available
from data in nearby locations or time-periods.

After generating complete time series for prevalence of current drinking, abstention, and
individual consumption, we made sure the sum of percent current drinkers and percent abstainers
summed to one for a given location/year/age/sex. We then calculated the proportion of total
consumption for a given location/year by age and sex, using the estimates of individual
consumption, the population size, and the percentage of current drinkers. Lastly, we multiplied
this proportion of total stock for a given location/year/sex/age by the total stock for a given
location/year to calculate the consumption in terms of liter per capita for a given
location/year/sex/age. We then converted these estimates to be in terms of grams/per day. The
following equations describe these calculations:

% Current drinkers ysa

% Current drinkers =
% Lysa % Current drinkers |y s q+% Abstainersyysa

Proportion of total consumption, sq =
Alcohol g/day 1ys,q* Population yy sq * % Current drinkers ;ysq

Y saAlcohol g/day iysq * Population iy sq * % Current drinkers ysq

Alcohol LPC 1, * Population 1, = Proportion of total consumption j sq

Alcohol LPC 5, =

% Current drinkers |y s g*Populationy cq

1000
Alcohol g/day Lysa = Alcohol LPCysq * Py

where lis a location, y a year, s is a sex, and a is a 5-year age group.
We then used the gamma distribution to estimate individual level variation within location, year,
sex, age drinking populations, following the recommendations of other published alcohol studies

15, We chose parameters of the gamma distribution based on the mean and standard deviation of
the 1000 draws of alcohol g/day exposure for a given population.
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VI. Relative risk estimation

a. Motivation for meta-analysis
After assessing available evidence on the risk of alcohol use, we decided to conduct a new meta-
analysis to improve upon existing approaches and ensure compatibility between our estimates of
consumption, relative risk estimates, and aggregate measures of risk. Previous meta-analyses of
alcohol use and associated outcomes have not systematically controlled for reference categories
and tend to use the midpoint of consumption doses from included studies. For each included
outcome, we conducted a new meta-analysis in which we have additionally collected data on the
reference category within studies, as well as the width of consumption doses. This allowed us to
test the significance of including within our models a confounding variable for reference
category choice. It also allowed us to estimate doses continuously despite the reported
heterogeneous doses of alcohol consumption, typically estimated categorically within studies.

In the following sections, we report which outcomes we included, our search strategy, the
inclusion criteria, and our estimation methods. We also show, for each outcome, the PRISMA
flow diagram, the data and estimates for each dose-response curve, and the references for
included studies.

b. Included outcomes
Upon assessing Bradford-Hill’s criteria for causation and identified studies, we calculated dose-
response relative risk curves for the following outcomes: atrial fibrillation, breast cancer,
cirrhosis, colo-rectal cancer, diabetes, epilepsy, esophageal cancer, hemorrhagic stroke,
hypertension, ischaemic heart disease, ischaemic stroke, intentional injuries, self-harm,
unintentional injuries (transport and non-transport), larynx cancer, lip & oral cancer, liver
cancer, lower respiratory infection, pharynx cancer, pancreatitis, and tuberculosis.

c. Search Strategy and Inclusion criteria
For each of the above outcomes, we performed a systematic review of literature published
between January 1st, 1950 and Dec 31st 2016 using Pubmed and the GHDx. Studies were
included if the following conditions were met. Studies were excluded if any of the following
conditions were met:

1. The study did not report on the association between alcohol use and one of the
included outcomes.

2. The study design was not either a cohort, case-control, or case-crossover.

3. The study did not report a relative measure of risk (either relative risk, risk ratio,
odds-ratio, or hazard ratio) and did not report cases and non-cases among those exposed
and un-exposed.

4. The study did not report dose-response amounts on alcohol use.
5. The study endpoint did not meet the case definition used in GBD 2016.

For each endpoint, the search strings used, PRISMA flow diagrams, extracted data, and
references can be found in the following sections.
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d. Data preparation
Risk ratios (relative risk, odds-ratio, or hazard ratio) were extracted from each included study,
along with the reference category used, the characteristics of the study population, and all
cofounders controlled for in the study. If a study reported results in terms of standard drinkers,
drinks were converted to grams per day based on the location of the study, using WHO standard
drink measurements. For studies not reporting confidence intervals, we calculated uncertainty
using cases, non-cases, and controls. When studies used atypical reference categories (e.g.
drinkers who consume 5-10 g/day), we recalculated the relative risk using abstainers as the
reference category, if possible.

e. Modeling Strategy
We used these studies to calculate a dose-response, modeled using DisMod ODE 13. We chose
DisMod ODE rather than a conventional mixed effect meta-regression because of its ability to
estimate nonparametric splines over doses (i.e. for most alcohol causes, there is a non-linear
relationship with different doses) and incorporate heterogeneous doses through dose-
integration (i.e. most studies report doses categorically in wide ranges. Our model estimates
relative risks for specific doses when categories overlap across studies, through an integration
step.) Model covariates for reference category choice, sex, average age, type of risk
measurement, and publication year were tested. We chose the model which had the best out-of-
sample coverage (using a leave-one-out strategy), given the potential covariates and spline
points. When potential models had small differences in out-of-sample coverage (less than 0.1%
difference), we chose the model with less covariates and spline points. We tested the possibility
of estimating each curve by age and sex. If we found no significant differences in results by age
or sex (e.g. the uncertainty of the first difference between models overlapped with 0), we
estimated the curve for both sexes and all-ages. The majority of causes were estimated for all-
ages, both-sexes, with the exception of ischemic heart disease, ischemic stroke, hemorrhagic
stroke, and diabetes, which we estimated by sex.
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1. Atrial fibrillation and flutter

Summary of the meta-analysis conducted for GBD 2016

Search String:
(((“7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”atrial fibrillation“”[MeSH Terms]) AND
(£71966/01 /014" [PDAT] : “?2016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =1122) (n=2)
Records screened Records excluded
(n = 1124) (n =1095)

Articles excluded
(n=20)
Study design not matching
inclusion criteria (n = 4)

Full-text articles assessed SDu%licate dlatq (n=9)
o el tudy population
for ehglblhty - nfcf)t representative (n = 2)
— Insufficient exposure
(Il 29) categories (n = 4)

Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 1)

Studies included in
meta-analysis
(n=9)
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2. Breast cancer
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”breast neoplasms“”[MeSH Terms] AND
(“70001/01/01“”[PDAT] : “2016/12/31“”[PDAT])) AND “”’humans“”’[MeSH Terms] AND “”female“”[MeSH Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =1460) (n=2)
Records screened Records excluded
(n = 1462) (n =1323)

Articles excluded
(n=16)
Study design not matching
inclusion criteria (n = 3)

Full-text articles assessed SDu%licate dlatq (n=4)
o el tudy population
for ehglblhty P nfcf)t representative (n = 7)
— Insufficient exposure
(I’l 139) categories (n = 2)

Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n =123)
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3. Cirrhosis and other chronic liver diseases
Summary of the meta-analysis conducted for GBD 2016

Search String:

(((“7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND (“”liver cirrhosis“”’[MeSH Terms] OR
“fibrosis“” [MeSH Terms])) AND (70001/01/01¢”[PDAT] : “2016/12/31<”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =3148) (n=1)
Records screened Records excluded
(n = 3149) (n =3132)

Articles excluded
(m=3)
Study design not matching
inclusion criteria (n = 3)

Full-text articles assessed SDu%licate dlatq (n=0)
o el tudy population
for ehglblhty - nfcf)t representative (n = 0)
- Insufficient exposure
(1’1 17) categories (n = 0)

Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=14)
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4. Colon and rectum cancer
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND colorectal neoplasms“”[MeSH Terms] AND
(£70001/01/014"[PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =1033) (n=1)
Records screened Records excluded
(n =1034) (n =966)

Articles excluded
(n=12)
Study design not matching
inclusion criteria (n = 1)

Full-text articles assessed Dupliate data (n = 1
o el tudy population
for ehglblhty > not representative (n = 0)
(n=68) Insufficient exposure

categories (n = 0)
Case definition not matching
inclusion criteria (n = 10)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n =56)
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5. Diabetes mellitus
Summary of the meta-analysis conducted for GBD 2016

Search String:

(((*7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND (“”diabetes mellitus“”[MeSH Terms] OR
(“7diabetes“”[All Fields] AND “”mellitus“”[All Fields]) OR “”diabetes mellitus“”[All Fields| OR “”diabetes“”[All
Fields] OR “”diabetes insipidus“”’[MeSH Terms] OR (“”diabetes“”[All Fields] AND “”insipidus“”[All Fields]) OR
“diabetes insipidus*”[All Fields])) AND (70001/01/01¢”[PDAT] : “"2016/12/31“”[PDAT])) AND “’humans*”[MeSH

Terms)]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n = 6150) (n=4)

I

Records screened Records excluded
(n =6154) (n = 6086)

Articles excluded
(n = 25)

Study design not matching
inclusion criteria (n = 13)

Full-text articles assessed SDu%licate dlatq (n=0)
IO T tudy population
for ehglblhty > not representative (n = 2)
(n=68) Insufficient exposure

categories (n = 8)
Case definition not matching

inclusion criteria (n = 1)
No relative risk
measurement (n = 1)

Studies included in
meta-analysis

(n=43)
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6. Epilepsy

Summary of the meta-analysis conducted for GBD 2016

Search String:

(((“7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND (“”epilepsy“”[MeSH Terms] OR “”epilepsy“”[All
Fields])) AND (<70001/01/01<”[PDAT] : “’2016/12/31<”[PDAT])) AND “’humans*”[MeSH Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n = 1549) (n=3)
Records screened Records excluded
(n = 1552) (n =1544)

Articles excluded
(n=4)
Study design not matching
inclusion criteria (n = 0)

Full-text articles assessed SDu%licate dlatq (n=0)
s TS tudy population
for ehglblhty > not representative (n = 0)
(n=28) Insufficient exposure

categories (n = 3)
Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 1)

Studies included in
meta-analysis

(n=4)
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7. Esophageal cancer
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND esophageal neoplasms“”[MeSH Terms] AND
(£70001/01/014"[PDAT] : “?2016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =209) (n=0)
Records screened Records excluded
(n =209) ’ (n=138)

Articles excluded
(n=14)
Study design not matching
inclusion criteria (n = 1)

Full-text articles assessed SDu%licate dlatq (n=5)
o el tudy population
for ehglblhty P nfcf)t representative (n = 0)
- Insufficient exposure
(1’1 71) categories (n = 0)

Case definition not matching

inclusion criteria (n = 8)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=57)
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8. Hemorrhagic stroke
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”intracranial hemorrhages“”[MeSH Terms] AND
(471950/01 /014" [PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =781) (n=o0)
Records screened Records excluded
(n=781) (n =750)

Articles excluded
(n =10)
Study design not matching
inclusion criteria (n = 2)

Full-text articles assessed Duplicate data (n = 0)
s es tudy population
for ehglblhty - nfcf)t representative (n = 2)
- Insufficient exposure
(1’1 31) categories (n = 0)

Case definition not matching

inclusion criteria (n = 6)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=21)
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9. Hypertensive heart disease
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND (“”hypertension“”[MeSH Terms] OR “”blood
pressure“”[MeSH Terms]) AND (“71980/01/01“”[PDAT] : “2016/12/31“”[PDAT])) AND “”humans“”’[MeSH Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =18348) (n=5)
Records screened Records excluded
(n =18353) (n =18337)

Articles excluded
(m=3)
Study design not matching
inclusion criteria (n = 3)

Full-text articles assessed SDu%licate dlatq (n=0)
IO T tudy population
for ehglblhty > not representative (n = 0)
(n=16) Insufficient exposure

categories (n = 0)
Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=13)
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10. Interpersonal violence
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”violence“”[MeSH Terms] AND
(471950/01 /014" [PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n=308) (n=0)

I

Records screened Records excluded
(n =308) (n =2091)

Articles excluded
(n=14)

Study design not matching
inclusion criteria (n = 14)

Full-text articles assessed SDu%licate dlatq (n=0)
o el tudy population
for ehglblhty - nfcf)t representative (n = 0)
- Insufficient exposure
(1’1 17) categories (n = 0)

Case definition not matching
inclusion criteria (n = 0)

No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=23)
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11. Ischaemic heart disease
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND ((“”myocardial ischemia“”’[MeSH Terms] OR

“’coronary artery disease“”[MeSH Terms]) OR “”ischemic heart disease“”[All Fields] OR (“”myocardial

ischemia“”[MeSH Terms] OR “”coronary artery disease“”[MeSH Terms]) OR “”myocardial ischemia“”[All Fields] OR
“’coronary artery disease“”[MeSH Terms] OR “”coronary artery disease“”[All Fields] OR “”atherosclerosis“”[MeSH

Terms] OR “”atherosclerosis“”[Title/Abstract] OR “”myocardial infarction“”[Title/Abstract] OR “”heart

infarction“”[Title/Abstract]) AND (“71950/01/01“”[PDAT] : “”2016/12/31“”[PDAT])) AND “”humans“”[MeSH

Terms)]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =14925) (n=5)

I

Records screened Records excluded
(n =14930) (n = 14771)

Articles excluded
(n=66)

Study design not matching
inclusion criteria (n = 22)

Full-text articles assessed SDu%licate dlata (n =11)
s e1ae1e tudy population
for ehglblhty > n(f)ft representative (n = 11)
— Insufficient exposure
(1’1 159) categories (n = 9)

Case definition not matching
inclusion criteria (n = 13)

No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=93)
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12. Ischaemic stroke
Summary of the meta-analysis conducted for GBD 2016

Search String:
((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”brain infarction“”[MeSH Terms] AND
(471950/01 /014" [PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =417) (n=0)
Records screened Records excluded
(n = 417) (n =379)

Articles excluded
(n=14)
Study design not matching
inclusion criteria (n = 5)

Full-text articles assessed Dupliate data (n = 2)
s es tudy population
for ehglblhty - nfcf)t representative (n = 1)
— Insufficient exposure
(I'l 38) categories (n = 0)

Case definition not matching
inclusion criteria (n = 6)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=24)
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13. Larynx cancer
Summary of the meta-analysis conducted for GBD 2016
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PRISMA flow diagram
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14. Lip and oral cavity cancer
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND (“”lip neoplasms“”[MeSH Terms] OR “”tongue
neoplasms“”[MeSH Terms] OR “”salivary gland neoplasms“”[MeSH Terms| OR “”gingival neoplasms“”[MeSH Terms]
OR “’mouth neoplasms“”[MeSH Terms]) AND (¢”0001/01/01<”[PDAT] : “”2016/12/31“”[PDAT])) AND

“’humans“”[MeSH Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n = 316) (n=4)
Records screened Records excluded
E—
(n =320) (n = 254)

Articles excluded
(n = 40)

Study design not matching
inclusion criteria (n = 9)

Full-text articles assessed SDu%licate dlata (n=0)
T tudy population
for ehglblhty > not representative (n = 1)
(n - 66) Insufficient exposure
categories (n = 4)

Case definition not matching
inclusion criteria (n = 26)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=26)
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15. Liver cancer
Summary of the meta-analysis conducted for GBD 2016

Search String:
((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”liver neoplasms*”[MeSH Terms] AND
(£70001/01/014"[PDAT] : “?2016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =2387) (n=2)
Records screened Records excluded
(n =2389) (n = 2353)

Articles excluded
(n=4)
Study design not matching
inclusion criteria (n = 1)

Full-text articles assessed Duplicate data (n = 0)
s es tudy population
for ehglblhty - nfcf)t representative (n = 1)
- Insufficient exposure
(1’1 36) categories (n = 0)

Case definition not matching
inclusion criteria (n = 2)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=32)
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16. Lower respiratory infections
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND (“”pneumonia“”[MeSH Terms] OR “’respiratory
tract infections“”[MeSH Terms]) AND (“71980/01/01“”[PDAT] : “72016/12/31“”[PDAT])) AND “”humans“”[MeSH

Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =1725) (n=1)
Records screened Records excluded
(n = 1726) ’ (n =1717)

Articles excluded
(n=4)
Study design not matching
inclusion criteria (n = 0)

Full-text articles assessed Du%licate dlata (n=0)
E R Study population
for ehglblhty > not representative (n = 0)
(n=9) Insufficient exposure
categories (n = 3)

Case definition not matching
inclusion criteria (n = 1)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=5)
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References for Lower respiratory infections
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17. Pharynx and nasopharynx cancer
Summary of the meta-analysis conducted for GBD 2016

Search String:
((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”pharyngeal neoplasms*“”[MeSH Terms] AND
(£70001/01/014"[PDAT] : “?2016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =126) (n=4)
Records screened Records excluded
(n =130) (n=71)

Articles excluded
(n = 40)
Study design not matching
inclusion criteria (n = 9)

Full-text articles assessed Du%licate dlata (n=0)
o o1 e1s Study population
for ehglblhty - nfcf)t representative (n = 1)
- Insufficient exposure
(Il 59) categories (n = 4)

Case definition not matching
inclusion criteria (n = 26)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=19)
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18. Pancreatitis
Summary of the meta-analysis conducted for GBD 2016

Search String:
((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”pancreatitis“”’[MeSH Terms] AND
(471980/01/014"[PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n = 456) (n=0)
Records screened Records excluded
(n = 456) (n = 440)

Articles excluded
(n=12)
Study design not matching
inclusion criteria (n = 6)

Full-text articles assessed Dupliate data (n = 1
NE IO tudy population
for ehglblhty > not representative (n = 4)
(n=16) Insufficient exposure
categories (n = 1)

Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=4)
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19. Self-harm

Summary of the meta-analysis conducted for GBD 2016

Search String:
((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”self-injurious behavior“”[MeSH Terms] AND
(471950/01 /014" [PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =1114) (n=0)
Records screened Records excluded
(n =1114) (n =1085)

Articles excluded
(n=22)
Study design not matching
inclusion criteria (n = 9)

Full-text articles assessed SDu%licate dlatq (n=0)
o el tudy population
for ehglblhty - nfcf)t representative (n = 1)
— Insufficient exposure
(Il 29) categories (n = 11)

Case definition not matching
inclusion criteria (n = 1)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=7)

129



Kep 1ad s)ulip prepuels
L 9 S v € z T 0

ct T 0T 6

- 00

*T 10 YSUI 8AIe|al € 10} 90UBl8al B S| aul| panod
"dY parewisa auy} Yim pajeldosse [eAlaiul Ajurelasun 9,66 ay) Juasaidal seale uaalh papeys ayL "uondwnsuod Jo [9A3] Yoea Je Wiey—}|aS 10} ¥y parewisa ay) sjuasaidal aul| 3oe|q ay L
*Apnis ay) Ui sfenpiAipul Aq pawinsuod syuLp Jo abuel ay) aimded sieq [eluoziioy ay) pue azis ajdwes ay) 01 parejal ‘Apnis yoea ui Alurerisoun ayy ainideo sieq [eanisn ay L

"SAIPNIS WOJ) SBIRWINS XS 9AIR[a] 8le SIUI0d “Ajlep pawnsuod SYULP PJepuels Jo Jaquinu Aq Wiey-4as 10} SaAIND (YY) YSU aAneey

-00°0
-GC'0
- 050
FGL°0
F00'T
FGC'T
F0S'T
FSLT
-00°¢
FGC'C
-05'¢
FSL°C
F00°¢
FGC'E
-0G°€
FGL°E
F00'1
FGC'Y
F0S'Y
FSLY
F00°S
FGC'S

-05'S

FSL°S

sty
anneleY

130



References for Self-harm

Boffetta P, Garfinkel L. Alcohol drinking and mortality among men enrolled in an American Cancer Society
prospective study. Epidemiology 1990; 1: 342-8.

Borges G, Rosovsky H. Suicide attempts and alcohol consumption in an emergency room sample. J Stud
Alcohol 1996; 57: 543-8.

Andreasson S, Allebeck P, Romelsjo A. Alcohol and mortality among young men: longitudinal study of
Swedish conscripts. Br Med J (Clin Res Ed). 1988; 296(6628): 1021-5.

Bagge CL, Lee HJ, Schumacher JA, Gratz KL, Krull JL, Holloman G. Alcohol as an acute risk factor for
recent suicide attempts: a case-crossover analysis. J Stud Alcohol Drugs. 2013; 74(4): 552-8.

Chen LH, Baker SP, Li G. Drinking history and risk of fatal injury: comparison among specific injury
causes. Accid Anal Prev. 2005; 37(2): 245-51.

Gaziano JM, Gaziano TA, Glynn RJ, Sesso HD, Ajani UA, Stampfer MJ, Manson JE, Hennekens CH,
Buring JE. Light-to-moderate alcohol consumption and mortality in the Physicians’ Health Study enrollment
cohort. J Am Coll Cardiol. 2000; 350(1): 96-105.

Kapur N, Cooper J, King-Hele S, Webb R, Lawlor M, Rodway C, Appleby L. The repetition of suicidal
behavior: a multicenter cohort study. J Clin Psychiatry. 2006; 67(10): 1599-609.

Powell KE, Kresnow MJ, Mercy JA, Potter LB, Swann AC, Frankowski RF, Lee RK, Bayer TL. Alcohol
Consumption and Nearly Lethal Suicide Attempts. Suicide Life Threat Behav. 2001; 32(1 Suppl): 30-41.

131



20. Transport injuries
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”accidents, traffic“”[MeSH Terms] AND
(471950/01 /014" [PDAT] : “72016/12/31¢”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n = 1149) (n=0)
Records screened Records excluded
(n = 1149) (n =1137)

Articles excluded
(n=9)
Study design not matching
inclusion criteria (n = 9)

Full-text articles assessed Duplicate data (n = 0)
s e 1 tudy population
for ehglblhty P not representative (n = 0)
(Il = 12) Insufficient exposure
categories (n = 0)

Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 0)

Studies included in
meta-analysis
(n=23)
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21. Tuberculosis
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND “”tuberculosis“”[MeSH Terms] AND
(£70001/01/014"[PDAT] : “72016/12/31“”[PDAT])) AND “”humans*”[MeSH Terms|

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n =369) (n=14)
Records screened Records excluded
(n=383) (n =359)

Articles excluded
(n=15)
Study design not matching
inclusion criteria (n = 2)

Full-text articles assessed SDu%licate dlatq (n=0)
o el tudy population
for ehglblhty - nfcf)t representative (n = 0)
- Insufficient exposure
(Il 24) categories (n = 12)

Case definition not matching
inclusion criteria (n = 0)
No relative risk
measurement (n = 1)

Studies included in
meta-analysis
(n=9)
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22. Unintentional injuries
Summary of the meta-analysis conducted for GBD 2016

Search String:

((“7ethanol“”’[MeSH Terms] OR “”alcohols“”[MeSH Terms]) AND ((“”accidents“”[MeSH Terms] NOT “”accidents,
traffic*”[MeSH Terms|) OR (“”wounds and injuries“”[MeSH Terms] NOT “”self mutilation“”[MeSH Terms] NOT
“»war-related injuries*”[MeSH Terms])) AND (71950/01/01¢”[PDAT] : 72016/12/31¢”[PDAT])) AND
“’humans“”[MeSH Terms]

PRISMA flow diagram

Records identified through Additional records identified
database searching through other sources
(n = 6157) (n=5)
Records screened Records excluded
(n = 6162) (n = 6110)

Articles excluded
(n=49)
Study design not matching
inclusion criteria (n = 21)

Full-text articles assessed SDu%licate dlata (n=0)
T tudy population
for ehglblhty > not representative (n = 0)
(n - 52) Insufficient exposure
categories (n = 8)

Case definition not matching
inclusion criteria (n = 19)
No relative risk
measurement (n = 1)

Studies included in
meta-analysis
(n=3)
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VIII. Attributable burden estimation

a. TMREL
We calculated TMREL by first calculating the overall risk attributable to alcohol. We did this by
weighting each relative risk curve by the share of overall DALYs for a given cause. We then took
the minimum of this all-cause risk curve as the TMREL of alcohol-use. More formally,

TMREL = argmin average overall risk,(g/day)

DALY;

All — cause risk,(g/day) = ¥, RR;(g/day) * S DALY,

Where w is the set of all causes associated with alcohol, i is a given cause from that set, DALY is
the global DALY rate in 2010 and RR is the dose-response curve for a given cause and exposure
level in grams per day.

In other words, we chose TMREL as being the exposure that minimizes your risk of incurring
burden from any given cause related to alcohol. We weight the risk for a particular cause in our
aggregation by the proportion of DALYs due to that cause. (e.g. since more observed people die
from THD, we weight the risk for IHD more in the above calculation of average risk compared to,
say, diabetes, even if both have the same relative risk for a given level of consumption).

b. Population Attributable Fraction calculations
For all causes, we defined PAF as:

10 p(x) x RRc(x) dx — 1 P(x) = P; xT'(p)

PA+f0
159 p(x) * RR¢(x) dx

PAF(x) = =2

Where P, is the prevalence of current drinkers, P, is the prevalence of abstainers, RR.(x) is the
relative risk function for current drinkers by dose, and p are parameters for the gamma
distribution determined by the mean and standard deviation of exposure.

1. Motor vehicle adjustment

In the case of motor vehicle accidents, we adjusted the PAF to account for victims. Using data
from the Fatality Analysis Reporting System in the US, we calculated the average number of
fatalities in a car crash involving alcohol, as well as the percentage of those fatalities distributed
by age and sex (shown in the pages that follow). 4 We aggregated FARS data across the years 1985-
2015, given there was little variation in the data temporally and the number of cases in old age
groups had too much variance when constructing estimates by year. To adjust PAFs, we multiplied
attributable deaths by the average number of fatalities from FARS and redistributed the PAF
amongst each population, based on the probability of being a victim to a certain drunk driver by
age and sex, based on the FARS data. The following equation describes this process:

Adjusted PAF. — > d PAF3*DALY 4+Avg Fatalitiesg* P(i is a victim)4
t DALY;

Where i s a population by location year, age, sex and d is the set of all age and sex groups within
that location and year.
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Average #
of deaths

1.44

1.31

1.2

1.14

Methods Appendix Figure 2: Average number of deaths in crash
given driver's age, sex, & alcohol's involvment
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Percentage of
total victims

Methods Appendix Figure 3: Percentage of total victims by
age & sex, given the male drunk driver's age
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Percentage of
total victims

Methods Appendix Figure 4: Percentage of total victims by
age & sex, given the female drunk driver's age
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c. Attributable burden calculation

We calculated 1000 draws of the exposure and relative risk models. We then used the estimated
PAF draws to calculate YLL, YLDs, and DALYs, following GBD 2016 methods. *
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