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Geographies Estimated

This study utilized the standard geographical hierarchy for the Global Burden of Diseases, Injuries, and Risk Factors
Study 2020 (GBD 2020). The 204 countries and territories included in this analysis are nested in 21 aggregate
regions and seven aggregate super-regions (Table SM1). The regions and super-regions in the GBD are defined

based on a combination of epidemiologic patterns and spatial distance.

Geographic Hierarchy

Location Super-Region Region
Armenia Central Europe, Eastern Europe, and Central Asia Central Asia
Azerbaijan Central Europe, Eastern Europe, and Central Asia Central Asia
Georgia Central Europe, Eastern Europe, and Central Asia Central Asia
Kazakhstan Central Europe, Eastern Europe, and Central Asia Central Asia
Kyrgyzstan Central Europe, Eastern Europe, and Central Asia Central Asia
Mongolia Central Europe, Eastern Europe, and Central Asia Central Asia
Tajikistan Central Europe, Eastern Europe, and Central Asia Central Asia
Turkmenistan Central Europe, Eastern Europe, and Central Asia Central Asia
Uzbekistan Central Europe, Eastern Europe, and Central Asia Central Asia
Albania Central Europe, Eastern Europe, and Central Asia Central Europe

Bosnia and Herzegovina

Central Europe, Eastern Europe, and Central Asia

Central Europe

Bulgaria Central Europe, Eastern Europe, and Central Asia Central Europe
Croatia Central Europe, Eastern Europe, and Central Asia Central Europe
Czechia Central Europe, Eastern Europe, and Central Asia Central Europe
Hungary Central Europe, Eastern Europe, and Central Asia Central Europe
Montenegro Central Europe, Eastern Europe, and Central Asia Central Europe
North Macedonia Central Europe, Eastern Europe, and Central Asia Central Europe
Poland Central Europe, Eastern Europe, and Central Asia Central Europe




Romania Central Europe, Eastern Europe, and Central Asia Central Europe
Serbia Central Europe, Eastern Europe, and Central Asia Central Europe
Slovakia Central Europe, Eastern Europe, and Central Asia Central Europe
Slovenia Central Europe, Eastern Europe, and Central Asia Central Europe
Belarus Central Europe, Eastern Europe, and Central Asia Eastern Europe
Estonia Central Europe, Eastern Europe, and Central Asia Eastern Europe
Latvia Central Europe, Eastern Europe, and Central Asia Eastern Europe
Lithuania Central Europe, Eastern Europe, and Central Asia Eastern Europe
Republic of Moldova Central Europe, Eastern Europe, and Central Asia Eastern Europe
Russia Central Europe, Eastern Europe, and Central Asia Eastern Europe
Ukraine Central Europe, Eastern Europe, and Central Asia Eastern Europe
Australia High-income Australasia

New Zealand High-income Australasia

Brunei Darussalam

High-income

High-income Asia Pacific

Japan High-income High-income Asia Pacific
Republic of Korea High-income High-income Asia Pacific
Singapore High-income High-income Asia Pacific
Canada High-income High-income North America
Greenland High-income High-income North America

United States of America

High-income

High-income North America

Argentina High-income Southern Latin America
Chile High-income Southern Latin America
Uruguay High-income Southern Latin America




Andorra

High-income

Western Europe

Austria

High-income

Western Europe

Belgium

High-income

Western Europe

Cyprus

High-income

Western Europe

Denmark

High-income

Western Europe

Finland

High-income

Western Europe

France

High-income

Western Europe

Germany

High-income

Western Europe

Greece

High-income

Western Europe

Iceland

High-income

Western Europe

Ireland

High-income

Western Europe

Israel

High-income

Western Europe

Italy

High-income

Western Europe

Luxembourg

High-income

Western Europe

Malta

High-income

Western Europe

Monaco

High-income

Western Europe

Netherlands

High-income

Western Europe

Norway

High-income

Western Europe

Portugal

High-income

Western Europe

San Marino

High-income

Western Europe

Spain

High-income

Western Europe

Sweden

High-income

Western Europe

Switzerland

High-income

Western Europe




United Kingdom

High-income

Western Europe

Bolivia (Plurinational State of)

Latin America and Caribbean

Andean Latin America

Ecuador Latin America and Caribbean Andean Latin America
Peru Latin America and Caribbean Andean Latin America
Antigua and Barbuda Latin America and Caribbean Caribbean
Bahamas Latin America and Caribbean Caribbean
Barbados Latin America and Caribbean Caribbean
Belize Latin America and Caribbean Caribbean
Bermuda Latin America and Caribbean Caribbean
Cuba Latin America and Caribbean Caribbean
Dominica Latin America and Caribbean Caribbean
Dominican Republic Latin America and Caribbean Caribbean
Grenada Latin America and Caribbean Caribbean
Guyana Latin America and Caribbean Caribbean
Haiti Latin America and Caribbean Caribbean
Jamaica Latin America and Caribbean Caribbean
Puerto Rico Latin America and Caribbean Caribbean
Saint Kitts and Nevis Latin America and Caribbean Caribbean
Saint Lucia Latin America and Caribbean Caribbean
Saint Vincent and the Grenadines | Latin America and Caribbean Caribbean
Suriname Latin America and Caribbean Caribbean
Trinidad and Tobago Latin America and Caribbean Caribbean
United States Virgin Islands Latin America and Caribbean Caribbean




Colombia

Latin America and Caribbean

Central Latin America

Costa Rica Latin America and Caribbean Central Latin America
El Salvador Latin America and Caribbean Central Latin America
Guatemala Latin America and Caribbean Central Latin America
Honduras Latin America and Caribbean Central Latin America
Mexico Latin America and Caribbean Central Latin America
Nicaragua Latin America and Caribbean Central Latin America
Panama Latin America and Caribbean Central Latin America

Venezuela (Bolivarian Republic

of)

Latin America and Caribbean

Central Latin America

Brazil Latin America and Caribbean Tropical Latin America
Paraguay Latin America and Caribbean Tropical Latin America
Afghanistan North Africa and Middle East North Africa and Middle East
Algeria North Africa and Middle East North Africa and Middle East
Bahrain North Africa and Middle East North Africa and Middle East
Egypt North Africa and Middle East North Africa and Middle East

Iran (Islamic Republic of)

North Africa and Middle East

North Africa and Middle East

Iraq

North Africa and Middle East

North Africa and Middle East

Jordan

North Africa and Middle East

North Africa and Middle East

Kuwait

North Africa and Middle East

North Africa and Middle East

Lebanon

North Africa and Middle East

North Africa and Middle East

Libya

North Africa and Middle East

North Africa and Middle East

Morocco

North Africa and Middle East

North Africa and Middle East

Oman

North Africa and Middle East

North Africa and Middle East




Palestine North Africa and Middle East North Africa and Middle East
Qatar North Africa and Middle East North Africa and Middle East
Saudi Arabia North Africa and Middle East North Africa and Middle East
Sudan North Africa and Middle East North Africa and Middle East
Syrian Arab Republic North Africa and Middle East North Africa and Middle East
Tunisia North Africa and Middle East North Africa and Middle East
Turkey North Africa and Middle East North Africa and Middle East

United Arab Emirates

North Africa and Middle East

North Africa and Middle East

Yemen North Africa and Middle East North Africa and Middle East
Bangladesh South Asia South Asia
Bhutan South Asia South Asia
India South Asia South Asia
Nepal South Asia South Asia
Pakistan South Asia South Asia
China Southeast Asia, East Asia, and Oceania East Asia
Democratic People's Republic of | Southeast Asia, East Asia, and Oceania East Asia
Korea

Taiwan (Province of China) Southeast Asia, East Asia, and Oceania East Asia
American Samoa Southeast Asia, East Asia, and Oceania Oceania
Cook Islands Southeast Asia, East Asia, and Oceania Oceania
Fiji Southeast Asia, East Asia, and Oceania Oceania
Guam Southeast Asia, East Asia, and Oceania Oceania
Kiribati Southeast Asia, East Asia, and Oceania Oceania
Marshall Islands Southeast Asia, East Asia, and Oceania Oceania




Micronesia (Federated States of) Southeast Asia, East Asia, and Oceania Oceania
Nauru Southeast Asia, East Asia, and Oceania Oceania

Niue Southeast Asia, East Asia, and Oceania Oceania
Northern Mariana Islands Southeast Asia, East Asia, and Oceania Oceania

Palau Southeast Asia, East Asia, and Oceania Oceania
Papua New Guinea Southeast Asia, East Asia, and Oceania Oceania
Samoa Southeast Asia, East Asia, and Oceania Oceania
Solomon Islands Southeast Asia, East Asia, and Oceania Oceania
Tokelau Southeast Asia, East Asia, and Oceania Oceania
Tonga Southeast Asia, East Asia, and Oceania Oceania
Tuvalu Southeast Asia, East Asia, and Oceania Oceania
Vanuatu Southeast Asia, East Asia, and Oceania Oceania
Cambodia Southeast Asia, East Asia, and Oceania Southeast Asia
Indonesia Southeast Asia, East Asia, and Oceania Southeast Asia
Lao People's Democratic | Southeast Asia, East Asia, and Oceania Southeast Asia
Republic

Malaysia Southeast Asia, East Asia, and Oceania Southeast Asia
Maldives Southeast Asia, East Asia, and Oceania Southeast Asia
Mauritius Southeast Asia, East Asia, and Oceania Southeast Asia
Myanmar Southeast Asia, East Asia, and Oceania Southeast Asia
Philippines Southeast Asia, East Asia, and Oceania Southeast Asia
Seychelles Southeast Asia, East Asia, and Oceania Southeast Asia
Sri Lanka Southeast Asia, East Asia, and Oceania Southeast Asia
Thailand Southeast Asia, East Asia, and Oceania Southeast Asia




Timor-Leste

Southeast Asia, East Asia, and Oceania

Southeast Asia

Viet Nam

Southeast Asia, East Asia, and Oceania

Southeast Asia

Angola

Sub-Saharan Africa

Central Sub-Saharan Africa

Central African Republic

Sub-Saharan Africa

Central Sub-Saharan Africa

Congo

Sub-Saharan Africa

Central Sub-Saharan Africa

Democratic Republic of the Congo

Sub-Saharan Africa

Central Sub-Saharan Africa

Equatorial Guinea

Sub-Saharan Africa

Central Sub-Saharan Africa

Gabon Sub-Saharan Africa Central Sub-Saharan Africa
Burundi Sub-Saharan Africa Eastern Sub-Saharan Africa
Comoros Sub-Saharan Africa Eastern Sub-Saharan Africa
Djibouti Sub-Saharan Africa Eastern Sub-Saharan Africa
Eritrea Sub-Saharan Africa Eastern Sub-Saharan Africa
Ethiopia Sub-Saharan Africa Eastern Sub-Saharan Africa
Kenya Sub-Saharan Africa Eastern Sub-Saharan Africa
Madagascar Sub-Saharan Africa Eastern Sub-Saharan Africa
Malawi Sub-Saharan Africa Eastern Sub-Saharan Africa
Mozambique Sub-Saharan Africa Eastern Sub-Saharan Africa
Rwanda Sub-Saharan Africa Eastern Sub-Saharan Africa
Somalia Sub-Saharan Africa Eastern Sub-Saharan Africa

South Sudan

Sub-Saharan Africa

Eastern Sub-Saharan Africa

Uganda

Sub-Saharan Africa

Eastern Sub-Saharan Africa

United Republic of Tanzania

Sub-Saharan Africa

Eastern Sub-Saharan Africa

Zambia

Sub-Saharan Africa

Eastern Sub-Saharan Africa
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Botswana

Sub-Saharan Africa

Southern Sub-Saharan Africa

Eswatini

Sub-Saharan Africa

Southern Sub-Saharan Africa

Lesotho

Sub-Saharan Africa

Southern Sub-Saharan Africa

Namibia

Sub-Saharan Africa

Southern Sub-Saharan Africa

South Africa

Sub-Saharan Africa

Southern Sub-Saharan Africa

Zimbabwe

Sub-Saharan Africa

Southern Sub-Saharan Africa

Benin

Sub-Saharan Africa

Western Sub-Saharan Africa

Burkina Faso

Sub-Saharan Africa

Western Sub-Saharan Africa

Cabo Verde

Sub-Saharan Africa

Western Sub-Saharan Africa

Cameroon

Sub-Saharan Africa

Western Sub-Saharan Africa

Chad

Sub-Saharan Africa

Western Sub-Saharan Africa

Cote d’Ivoire

Sub-Saharan Africa

Western Sub-Saharan Africa

Gambia

Sub-Saharan Africa

Western Sub-Saharan Africa

Ghana

Sub-Saharan Africa

Western Sub-Saharan Africa

Guinea

Sub-Saharan Africa

Western Sub-Saharan Africa

Guinea-Bissau

Sub-Saharan Africa

Western Sub-Saharan Africa

Liberia

Sub-Saharan Africa

Western Sub-Saharan Africa

Mali

Sub-Saharan Africa

Western Sub-Saharan Africa

Mauritania

Sub-Saharan Africa

Western Sub-Saharan Africa

Niger

Sub-Saharan Africa

Western Sub-Saharan Africa

Nigeria

Sub-Saharan Africa

Western Sub-Saharan Africa

Sao Tomé and Principe

Sub-Saharan Africa

Western Sub-Saharan Africa

Senegal

Sub-Saharan Africa

Western Sub-Saharan Africa
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Sierra Leone

Sub-Saharan Africa

Western Sub-Saharan Africa

Togo

Sub-Saharan Africa

Western Sub-Saharan Africa
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Demographics

For the 204 countries and territories included in analysis, we produced estimates by sex and five-year age group
from 1990 to 2020. Additionally, we produced estimates aggregated by age:
All-age estimates reflect population-weighted average estimates for ages 15 and above.
Estimates aggregated over specific age groups, for example estimates for ages 15-39, 40-64, and 65+,
reflect population-weighted average estimates over the specified age range.
e Age-standardised estimates reflect weighting according to the GBD population standard.
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Relative Risks

Systematic Review

We updated previously published systematic reviews conducted as part of the Global Burden of Disease Study for
the six alcohol-attributable outcomes accounting for the largest number of global disability-adjusted life years:
ischemic heart disease, ischemic stroke, intracerebral hemorrhage, diabetes mellitus type II, lower respiratory

infection, and tuberculosis.

We utilized the following inclusion criteria for our review of the MEDLINE database:
e Studies published between 01/01/1970 and 12/31/2019

Cohort and case-control studies
Describe an association between alcohol use and a GBD outcome

Utilize a continuous dose the exposure of alcohol consumption

Report an effect size estimate (relative risk, hazard ratio, or odds ratio) with uncertainty

When both unadjusted and adjusted analyses were reported, we extracted the adjusted analysis. We also extracted
the complete list of confounders included in each of the models, as well as metadata on study design, sample
representativeness, and measurement of both exposure variables and outcomes. The set of confounders varied across
the studies included in our meta-regressions, and there was substantial heterogeneity in study designs. We account
for these differences in our meta-regression, with the final estimated risk curve reflecting adjusted relative risks for a

general population.

Search strings and PRISMA diagrams are included in subsequent sections of the appendix.

Estimating Dose-Response Relative Risk Curves

We utilized the meta-regression — Bayesian, regularized, trimmed (MR-BRT) meta-regression tool to update relative
risk curves for the six outcomes with the largest burden. We utilized previously published relative risk curves
modeled using DisMod ODE for all other health outcomes.

The MR-BRT meta-regression tool produces relative risk curves using a five-stage analysis strategy. In the first
stage, a mean dose- log response curve is estimated using a B-spline. Importantly, this strategy does not assume that
the log relative risk has a linear relationship with exposure, which tends to overestimate the relative risk at high
exposures. This stage uses data on exposure ranges and relative risk to produce a mean dose-response relative risk
curve, which is called the “signal”. The estimation of the signal imposes spline shape constraints, likelihood-based
trimming to remove outliers, and ensemble knot placement. In the table below, we list each risk outcome pair that is

updated in GBD 2020 along with several of the key modeling parameters.

MR-BRT splines and priors by type of risk

Risk-outcome

Type of risk

Spline degree,
# interior knots

Priors & constraints

Ischemic heart disease J-shaped Quadratic, 2 I knots No monotonicity constraint

Ischemic stroke J-shaped Quadratic, 3 I knots No monotonicity constraint, right linear tail

Intracerebral hemorrhage J-shaped Cubic, 3 I knots No monotonicity constraint, right linear tail

Type 1I diabetes mellitus J-shaped Cubic, 3 I knots No monotonicity constraint, right linear tail

Tuberculosis Harmful Quadratic, 3 I knots Monotonic increasing, right linear tail, Gaussian
max derivative prior on the right tail (0, 0.001)

Lower Respiratory Infection Harmful Quadratic, 3 I knots Monotonic increasing, right linear tail, Gaussian

max derivative prior on the right tail (0, 0.001)
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Stages 2 and 3 adjust for aspects of study design that contribute to potential bias in the reported relative risks. In
stage 2, the signal curve is used to fit a linear mixed effects model for relative risk, to obtain a posterior variance that
is used as a prior in the next step. In stage 3, a linear model is fit in which the potential bias covariates are specified
as indicator variables that modify the slope of the signal curve. A generalized Lasso approach that penalizes the sum
of the absolute values of the bias covariate multipliers 3 is used to select the bias covariates that are included in
subsequent stages. Covariates are added to the model based on the order of their s and their coefficients are tested
for statistical significance. If coefficients are significant they remain in the model. As soon as any coefficient fails to
be significant in the overall model, the selection process is terminated and a list of significant bias covariates is
returned The bias covariates we tested are shown in the table below:

Covariates tested using MR BRT Lasso Approach

Covariates

Reference Description

cv_sick_quitters

The study adequately adjusted for a sick quitter effect

cv_non_drinkers

The study reference group was non-drinkers

percent_male

The percent of the sample that was male

cv_older

The study sample represents individuals 50 years or older

cv_subpopulation

The outcome is reported for a subpopulation within a given country or territory

cv_outcome_selfreport

The outcome is self-reported

cv_exposure_study

The outcome only measured at baseline

cv_rep_geography

The study sample is geographically representative

cv_rep_prevalent_disease

The study evaluates mortality among those who have already developed a given
outcome

cv_incidence

The study outcome was incidence or incidence and mortality combined. Relative risk
curves represent incidence and mortality.

cv_mortality

The study outcome was mortality or incidence and mortality combined. Relative risk
curves represent incidence and mortality.

cv_adjusted_1

The study was adjusted for age or sex

cv_adjusted_2

The study was adjusted for age and sex

cv_adjusted_3

The study was adjusted for age, sex, and smoking

cv_adjusted_4

The study was adjusted for age, sex, smoking, and one additional covariate

cv_adjusted_5

The study was adjusted for age, sex, smoking, and two or more additional covariates

cv_hypertension*

The study adjusts for hypertension

cv_hypercholesterolemia*

The study adjusts for hypercholesterolemia

cv_definition*

The disease outcome is identical to the GBD definition

* covariates tested only for ischemic heart disease, ischemic stroke, and intracerebral hemorrhage curve estimation
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In stage 4, the signal model is first adjusted for the bias covariates selected in stage 3. We use this adjusted model to
estimate the between study heterogeneity, parameterized by y. In some cases, the y estimate may be 0 simply from
lack of data, so we implemented the Fisher Scoring correction to ¥, which corrects for sparse-data situations. The
Fisher Scoring correction uses a quantile of ¥, which is sensitive to the number of studies, study design, and reported
uncertainty. In stage 5, we use a modified trim-and-fill method and Egger regression to test for potential publication
bias. The bias covariates selected in stage 3, as well as the mean y solution, are shown in the table below.

MR-BRT parameters by risk-outcome pair

Risk-outcome Type of risk | Selected covariates Meany  solution
Ischemic heart disease J-shaped cv_incidence 0.158

Ischemic stroke J-shaped cv_incidence 0.234

Intracerebral hemorrhage J-shaped cv_adjusted_2, cv_adjusted_1 0.09

Type II diabetes mellitus J-shaped None 0.117

Tuberculosis Harmful cv_sick_quitters, cv_incidence 19.488

Lower Respiratory Infection Harmful None 0

Theoretical Minimum Risk Exposure and Non-Drinker Equivalence Levels

Computing aggregate relative risks

The theoretical minimum risk exposure and non-drinker equivalence levels are based on aggregate, burden weighted
relative risk curves across health outcomes associated with alcohol use. Aggregate relative risk curves were
constructed by region, age group, sex, and year to reflect differing cause compositions across these dimensions. The
formula for constructing the aggregate relative risk curves is:

DALY 1y.a,s
LY DALY i1 y,0,

log(RR)w,e,l,y,a,s, = Z;‘) log (RRi,e) *
Where:
W is the set of causes associated with alcohol, i is a given cause from that set, e is a given exposure level in

units of grams per day,lis a location,y is a year,s is a sex,a is an age group, DALY is a DALY rate for a
given cause,and RR is the dose response curve for a given cause

DALY rates were based on results from GBD 2020.

Theoretical Minimum Risk Exposure Level
The theoretical minimum risk exposure level of alcohol use is the minimum of this aggregate-risk curve, which will
vary by region, age group, sex, and year:

TMREL = argmin log(RR)1y,a,s

The TMREL is the exposure level that minimizes the risk of suffering burden from any given cause related to
alcohol. We weight the risk for a particular cause in our aggregation by the proportion of DALY's due to that cause
(e.g., since more observed people die from ischaemic heart disease [IHD], we weight the risk for IHD more in the
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above calculation of average risk compared to, say, diabetes, even if both have the same relative risk for a given
level of consumption).

Non-drinker Equivalence Level

The non-drinker equivalence level is the level of consumption at which health loss is equivalent to that of non-
drinkers. Consumption of alcohol in excess of this level is harmful compared to abstinence.

Population Attributable Fractions

We calculated PAFs by setting the relative risk of alcohol consumption among abstainers and drinkers consuming
alcohol below the TMREL to be 1. We then calculated PAFs for drinkers consuming alcohol in excess of the
TMREL. For each location, age, sex, year, and cause, we defined the PAF as:

PAF(x) Pa+fTMREE p(x) dx + [29°  P(x) « RRc(x) dx — RR(TMREL) P(x) = Pg * [ (p)
X) =
PA+f0TMRELP(x) dx + [png PO * RRe(x) dx
where:

P.is the prevalence of current drinkers, P,is the prevalence of abstainers, and p are parameters determined by the
mean and standard deviation of exposure for that location, age, sex, and year; RR,. is the global relative risk function
for current drinkers for a given cause, and TMREL is the theoretical minimum exposure level for that location’s
region, age, sex, and year

We performed the above equation for 1000 draws of the exposure and relative risk models. We then used the
complement of the estimated PAF draws to calculate risk-deleted DALY rates as alternative weights as a sensitivity
analysis. .

Sensitivity Analyses

Our weighted attributable-cause relative risk curves were based on only 22 out of 24 health outcomes since no
relative risk curves could be computed for alcohol use disorder or alcoholic cardiomyopathy due to lack of studies
on dose-response relative risks. To assess whether inclusion of these two outcomes could potentially impact the
TMREL and NDE levels, we conducted a second sensitivity analysis in which we assumed that the risk of these
outcomes was equal to a relative risk of three (scenario A), five (scenario B), and 10 (scenario C) at exposures in
excess of four standard drinks per day, the lowest threshold for binge drinking found. At exposure levels lower than
this, we assumed the risk increased linearly from a relative risk of 1 at zero standard drinks per day, a conservative
assumption that likely overestimates risk at low-levels of alcohol consumption. We then used these hypothetical
relative risk curves to re-compute a TMREL that reflects all 24 alcohol-associated outcomes.
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Search Strings and PRISMA Diagrams

Diabetes Mellitus

Search String: (alcoholic beverage[MeSH Terms] OR drinking behavior[MeSH Terms] OR
“alcohol”’[Title/Abstract])

AND

(Diabetes Mellitus, Type 2[MeSH Terms] OR “diabetes”[Title/Abstract])

AND

(Risk[MeSH Terms] OR Odds Ratio[MeSH Terms] OR “risk”[Title/Abstract] OR “odds ratio”[Title/Abstract] OR
“cross-product ratio”’[Title/Abstract] OR “hazards ratio”’[Title/Abstract] OR “hazard ratio”[Title/Abstract])
AND ("1970/01/01"[PDat] : "2019/12/31"[PDat])

AND (English[LA])

NOT (animals[MeSH Terms] NOT Humans[MeSH Terms])

[ Identification of ies via and regi ] { Identification of studies via other methods }
5 Records removed before screening: Records identified from:
3 Records identified from: N gg‘c’gﬁf’;ﬁggsafi’ng‘i’e&?; 0) Websites (n = 0)
& Databases (n = 7343) automation ools (n = 0)9 o Organisations (n = 0)
£ Registers (n = 0) = Citation searching (n = 76)
Records removed for other reasons o >
8 n=0) Studies in GBD Study (n =7)
Records screened |_,| Records excluded
(n=7343) (n = 6862)
Reports sought for retrieval ) Reports not retrieved Reports sought for retrieval ] Reports not retrieved
(n=481) (n=0) (n=83) (n=69)
o
c
£ ! !
g Reports assessed for eligibility |} peports excluded: Reports assessed for eligibility N
@ (n=481) No risk-outcome analysis (n = 173) (n=14)
Wrong study type (n = 93)
No relative risk measure (n = 54) Reports excluded:
Wrong exposure definition (n = 8) Wrong study design (n= 1)
No dose-response data (n =41) No relative risk measure (n = 1)
Essential data missing (n = 1)
Duplicate included study (n = 9)
Other (n = 58)
—
° Studies included in review
2 (n=44
S Reports of included studies
£ (n=12)
—

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.
doi: 10.1136/bmj.n71. For more information, visit: hitp//www prisma-statement.ora/
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Modeled Relative Risk Curves

The green shaded area depicts the 95% uncertainty interval of the estimates. The solid green line depicts the mean
estimates. Horizontal grey lines depict study data points, the darker the points the smaller the uncertainty of the data.

Horizontal lines span the exposure range reported for the data point. The horizontal dashed line highlights a relative
risk of one, compared to a non-drinker reference.
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measurement method, and sample size, as relevant.

2 List the funding sources for the work. 3
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 were accessed. Methods
Appendix 10,
13-17

4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. Methods
Appendix 10

5 Provide information on all included data sources and their main characteristics. For each data | http://ghdx.hea
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-2019/data-

Input-sources

6 Identify and describe any categories of input data that have potentially important biases (e.g., | 20
based on characteristics listed in item 5).
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. 8-12

For all data inputs:

8 Provide all data inputs in a file format from which data can be efficiently extracted (e.g., a
spreadsheet rather than a PDF), including all relevant meta-data listed in item 5. For any data
inputs that cannot be shared because of ethical or legal reasons, such as third-party ownership,
provide a contact name or the name of the institution that retains the right to the data.

http://ghdx.hea
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Data analysis

9 Provide a conceptual overview of the data analysis method. A diagram may be helpful.
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Ithdata.org/gbd
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1
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Provide a detailed description of all steps of the analysis, including mathematical formulae.
This description should cover, as relevant, data cleaning, data pre-processing, data adjustments
and weighting of data sources, and mathematical or statistical model(s).

Main
Methods
Appendix 12

8-12;

11 Describe how candidate models were evaluated and how the final model(s) were selected. Main 10,
methods
appendix 10,
referenced
manuscript
with additional
details
published
separately
12 Provide the results of an evaluation of model performance, if done, as well as the results of any | 17
relevant sensitivity analysis.
13 Describe methods for calculating uncertainty of the estimates. State which sources of | 11
uncertainty were, and were not, accounted for in the uncertainty analysis.
14 State how analytic or statistical source code used to generate estimates can be accessed. http://ghdx hea
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1

Results and Discussion

15

Provide published estimates in a file format from which data can be efficiently extracted.
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public through
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Ithdata.org
upon
publication

16

Report a quantitative measure of the uncertainty of the estimates (e.g. uncertainty intervals).

Main 12-17;
Supplemental
Results;
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Interpret results in light of existing evidence. If updating a previous set of estimates, describe
the reasons for changes in estimates.

4-6; 19-20

18

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

20
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