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Several studies have attempted to address these factors 
to provide global estimates of alcohol consumption and 
its associated health e�ects. The most comprehensive 
among these studies have been WHO�s Global Status 
Report on Alcohol and Health, as well as previous 
iterations of the Global Burden of Diseases, Injuries, and 
Risk Factors Study (GBD).11�13 The present study aims to 
build upon pre-existing work and to address several 
limitations found in earlier research.

First, the available studies have assessed the risk of 
alcohol use by relying on external meta-analyses, which 
do not control for confounding in the selection of 
the reference category within constituent studies. This 
approach is problematic because of the so-called sick 
quitter hypothesis, which emphasises the importance of 
reference category selection in correctly assessing risk 
among drinkers, along with other confounding study 
characteristics such as survival bias.8,14�17 Until recently, 
most meta-analyses of alcohol consumption have not 
controlled for the composition of the reference category. 
Subsequently, assessments of harm relying on these 
studies have been biased. We sought to resolve this issue 
within our meta-analyses by including controls for 
di�erent reference categories and the average age of 
participants.

Second, previous studies have used sales data to estimate 
population-level alcohol stock. Researchers have noted the 
bene�t of using sales data instead of survey data for 
quantifying alcohol stock available within a location.18,19 
However, sales data still have bias because of consumption 
by tourists and unrecorded consumption from illicit sales, 

home brewing, and local beverages. Without correction for 
these factors, estimates relying on sales data can be biased 
and lead to inaccurate cross-national comparisons. In the 
current study, we adjusted the estimates of population-
level alcohol stock to account for the e�ects of tourism and 
unrecorded consumption.

Third, previous studies have assumed zero as the 
counterfactual exposure level that minimises harm. Within 
a comparative risk assessment approach, a counterfactual 
level of consumption that minimises harm is required 
to estimate population attributable fractions (PAFs).1 
However, this counterfactual level needs to be estimated, 
rather than assumed, given the complexities involved in 
estimating the risk of alcohol use across outcomes. Relying 
on this assumption can fail to capture any potential non-
linear e�ects between alcohol use and health. Our study 
proposes a new method for the use of available evidence to 
establish a counterfactual level of exposure across varied 
relative risks, which provides tangible evidence for low-risk 
drinking recommendations. 

In the present study, we aimed to address these limita-
tions and provide the best available estimates of alcohol 
use and the associated health burden. We estimated the 

Research in context

Evidence before this study
Although researchers recognise alcohol use as a leading risk 
factor for premature death and disability, some evidence 
suggests that low intake might have a protective e�ect on 
speci�c conditions such as ischaemic heart disease and diabetes. 
Monitoring of consumption behaviour is required to analyse the 
health e�ects of alcohol use. Historically, researchers have relied 
on self-reported survey data to estimate consumption levels 
and trends. However, these data have systematic biases that 
make cross-country comparisons unreliable. The Global Status 
Report on Alcohol and Health, as well as previous iterations of 
the Global Burden of Diseases, Injuries, and Risk Factors Study, 
have sought to produce harmonised, cross-country comparisons 
of alcohol consumption and its harms, by leveraging data on 
alcohol sales, the prevalence of current drinking and abstention, 
and self-reports of consumption amounts. 

Added value of this study
In this analysis we improved available estimates of alcohol use and 
its associated health burden in �ve ways. First, we consolidated 
694 individual and population-level data sources to estimate 
alcohol consumption levels among current drinkers. Second, we 

developed a method to adjust population-level consumption for 
alcohol consumed by tourists. Third, we improved pre-existing 
methods that account for unrecorded population-level 
consumption. Fourth, we did a new systematic review and 
meta-analysis of alcohol use and 23 associated health outcomes, 
which we used to estimate new dose�response curves of relative 
risk. Fifth, using the new relative risk curves and a new analytical 
method, we estimated the exposure of alcohol consumption 
that minimises an individual�s total attributable risk.

Implications of all the available evidence
The total attributable burden of alcohol use was larger than 
previous evidence has indicated and increases monotonically 
with consumption. Based on weighted relative risk curves for 
each health outcome associated with alcohol use, the level of 
consumption that minimises health loss due to alcohol use is 
zero. These �ndings strongly suggest that alcohol control 
policies should aim to reduce total population-level 
consumption. To potentially reduce the e�ects of alcohol use 
on future health loss, there is a need for countries to revisit 
their alcohol control policies and assess how they can be 
modi�ed to further lower population-level consumption. 

Figure �: Age-standardised prevalence of current drinking for females (A) 
and males (B) in 2016, in 195 locations 

Current drinkers are de�ned as individuals who reported having consumed 
alcohol within the past 12 months. ATG=Antigua and Barbuda. VCT=Saint 

Vincent and the Grenadines. Isl=Islands. FSM=Federated States of Micronesia. 
LCA=Saint Lucia. TTO=Trinidad and Tobago. TLS=Timor-Leste.



Articles

1016 www.thelancet.com   Vol 392   September 22, 2018

Several studies have attempted to address these factors 
to provide global estimates of alcohol consumption and 
its associated health e�ects. The most comprehensive 
among these studies have been WHO�s Global Status 
Report on Alcohol and Health, as well as previous 
iterations of the Global Burden of Diseases, Injuries, and 
Risk Factors Study (GBD).11�13 The present study aims to 
build upon pre-existing work and to address several 
limitations found in earlier research.

First, the available studies have assessed the risk of 
alcohol use by relying on external meta-analyses, which 
do not control for confounding in the selection of 
the reference category within constituent studies. This 
approach is problematic because of the so-called sick 
quitter hypothesis, which emphasises the importance of 
reference category selection in correctly assessing risk 
among drinkers, along with other confounding study 
characteristics such as survival bias.8,14�17 Until recently, 
most meta-analyses of alcohol consumption have not 
controlled for the composition of the reference category. 
Subsequently, assessments of harm relying on these 
studies have been biased. We sought to resolve this issue 
within our meta-analyses by including controls for 
di�erent reference categories and the average age of 
participants.

Second, previous studies have used sales data to estimate 
population-level alcohol stock. Researchers have noted the 
bene�t of using sales data instead of survey data for 
quantifying alcohol stock available within a location.18,19 
However, sales data still have bias because of consumption 
by tourists and unrecorded consumption from illicit sales, 

home brewing, and local beverages. Without correction for 
these factors, estimates relying on sales data can be biased 
and lead to inaccurate cross-national comparisons. In the 
current study, we adjusted the estimates of population-
level alcohol stock to account for the e�ects of tourism and 
unrecorded consumption.

Third, previous studies have assumed zero as the 
counterfactual exposure level that minimises harm. Within 
a comparative risk assessment approach, a counterfactual 
level of consumption that minimises harm is required 
to estimate population attributable fractions (PAFs).1 
However, this counterfactual level needs to be estimated, 
rather than assumed, given the complexities involved in 
estimating the risk of alcohol use across outcomes. Relying 
on this assumption can fail to capture any potential non-
linear e�ects between alcohol use and health. Our study 
proposes a new method for the use of available evidence to 
establish a counterfactual level of exposure across varied 
relative risks, which provides tangible evidence for low-risk 
drinking recommendations. 

In the present study, we aimed to address these limita-
tions and provide the best available estimates of alcohol 
use and the associated health burden. We estimated the 

Research in context

Evidence before this study
Although researchers recognise alcohol use as a leading risk 
factor for premature death and disability, some evidence 
suggests that low intake might have a protective e�ect on 
speci�c conditions such as ischaemic heart disease and diabetes. 
Monitoring of consumption behaviour is required to analyse the 
health e�ects of alcohol use. Historically, researchers have relied 
on self-reported survey data to estimate consumption levels 
and trends. However, these data have systematic biases that 
make cross-country comparisons unreliable. The Global Status 
Report on Alcohol and Health, as well as previous iterations of 
the Global Burden of Diseases, Injuries, and Risk Factors Study, 
have sought to produce harmonised, cross-country comparisons 
of alcohol consumption and its harms, by leveraging data on 
alcohol sales, the prevalence of current drinking and abstention, 
and self-reports of consumption amounts. 

Added value of this study
In this analysis we improved available estimates of alcohol use and 
its associated health burden in �ve ways. First, we consolidated 
694 individual and population-level data sources to estimate 
alcohol consumption levels among current drinkers. Second, we 

developed a method to adjust population-level consumption for 
alcohol consumed by tourists. Third, we improved pre-existing 
methods that account for unrecorded population-level 
consumption. Fourth, we did a new systematic review and 
meta-analysis of alcohol use and 23 associated health outcomes, 
which we used to estimate new dose�response curves of relative 
risk. Fifth, using the new relative risk curves and a new analytical 
method, we estimated the exposure of alcohol consumption 
that minimises an individual�s total attributable risk.

Implications of all the available evidence
The total attributable burden of alcohol use was larger than 
previous evidence has indicated and increases monotonically 
with consumption. Based on weighted relative risk curves for 
each health outcome associated with alcohol use, the level of 
consumption that minimises health loss due to alcohol use is 
zero. These �ndings strongly suggest that alcohol control 
policies should aim to reduce total population-level 
consumption. To potentially reduce the e�ects of alcohol use 
on future health loss, there is a need for countries to revisit 
their alcohol control policies and assess how they can be 
modi�ed to further lower population-level consumption. 

Figure �: Age-standardised prevalence of current drinking for females (A) 
and males (B) in 2016, in 195 locations 

Current drinkers are de�ned as individuals who reported having consumed 
alcohol within the past 12 months. ATG=Antigua and Barbuda. VCT=Saint 

Vincent and the Grenadines. Isl=Islands. FSM=Federated States of Micronesia. 
LCA=Saint Lucia. TTO=Trinidad and Tobago. TLS=Timor-Leste.



www.thelancet.com   Vol 392   September 22, 2018 1017






















