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1.1	 Definitions and types of 
products

1.1.1	 Types of products containing alcohol  
for human consumption

There are two main categories of products 
containing alcohol: (i) alcoholic beverages, which 
are liquids containing ethanol (or ethyl alcohol: 
C2H5OH) that are intended for consumption 
(WHO, 2018), and (ii) surrogate alcohol, which 
is non-beverage alcohol that is not officially 
intended for human consumption (WHO, 2021). 
Alcohol products for consumption can also be 
categorized as either (i) recorded alcohol, which 
refers to alcoholic beverages consumed according 
to the official statistics at the country level based 
on production, import, export, and sales or 
taxation data and intended for consumption, or 
(ii) unrecorded alcohol, which refers to alcohol 
products that are not taxed and are outside the 
official system of government control, such as 
home or informally produced (legal or illegal) 
alcohol, smuggled alcohol, surrogate alcohol, or 
alcohol products obtained through cross-border 
shopping (i.e. recorded in a different jurisdiction) 
(UNSTAT, 2020). In 2019, about 21% of global 
alcohol consumption was unrecorded (WHO, 
2024).

Alcoholic beverages are typically produced 
through yeast fermentation of carbohydrate-rich 

staple foods such as cereals, grapes, fruits, vege-
tables, or potatoes, with or without subsequent 
distillation (Peterson, 2013). The main categories 
of alcoholic beverages are beer, wine, and spirits 
(WHO, 2010). Because ethanol is the main type 
of alcohol found in alcoholic beverages, the 
term “alcohol” is usually used as a synonym for 
ethanol and, by extension, for alcoholic bever-
ages (European Commission, 2022). Most coun-
tries that have a legal definition for “alcoholic 
beverages” set ethanol content thresholds, which 
range from 0.8% volume in the World Health 
Organization (WHO) Region of the Americas 
to 1.3% volume in the WHO European Region 
(WHO, 2010, 2014, 2018). The ethanol content 
varies by the major type of beverage and also by 
country, because of local customs or regulations. 
Beer generally contains 4–5% volume of alcohol, 
but the content can range from < 2% to > 10% 
volume (alcohol content is lower in alcoholic 
beverages produced at home or locally, such as 
sorghum beer); wine is about 12% volume, with 
a range of 8–15% volume, and spirits range from 
15–20% volume for liqueurs and aperitifs to 
>  40% volume for vodka and whiskey (IARC, 
2010). Chinese strong spirits may contain ≥ 50% 
volume (Zheng and Han, 2016). Alcopops, hard 
seltzer, or other types of flavoured alcoholic 
drinks or pre-mixed packaged beverages typi-
cally contain 4–7% volume of alcohol (IARC, 
2010). In recent decades, beverages with a 
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reduced or lower volume of alcohol and non-al-
coholic variants of alcoholic beverages have been 
developed (Anderson et al., 2021; Okaru and 
Lachenmeier, 2022). Table 1.1 provides an over-
view of the ethanol content of various alcoholic 
beverages.

Alcohol-containing commodities sold on 
regional and international markets include beer 
made from barley, wine made from grapes, and 
several types of distilled spirits. However, in 
many low- and middle-income countries, home-
made, artisanal, or locally produced alcoholic 
beverages, such as sorghum beer, palm wine, and 
sugarcane spirits, are the main types of alcoholic 
beverages available (WHO, 2004; IARC, 2010).

1.1.2	 Toxicants in alcohol products

The IARC Monographs programme has 
classified alcoholic beverages (Volumes 44, 
96, and 100E), ethanol in alcoholic beverages 
(Volumes 96 and 100E), and acetaldehyde asso-
ciated with consumption of alcoholic bever-
ages (Volume 100E) as carcinogenic to humans 
(Group 1) (IARC, 1988, 2010, 2012a).

In addition to ethanol and acetaldehyde, alco-
holic beverages may contain several toxicants 
that are derived from the raw materials used or 
that may arise during the production process 
(IARC, 2010; Fuller et al., 2011b). Some of these 
agents are carcinogenic (IARC, 2010) (Table 1.2).

Occasionally, toxic compounds that are not 
approved for use in commercial production are 
deliberately added to alcohol products, most 
often in unrecorded alcohol. Of these toxic 
compounds, methanol is the one associated 
with the greatest burden of morbidity, including 
blindness, and mortality (Fuller et al., 2011b). 
Methanol poisonings of individuals and groups 
of people associated with consumption of unre-
corded alcohol have been regularly reported 
worldwide in recent decades (Lachenmeier et al., 
2021).

1.1.3	 Nutritional aspects of alcohol 
consumption

The primary components of most alcoholic 
beverages are alcohol and water; some sweet 
liqueurs may contain more sugar than ethanol 
(IARC, 2010).

Alcoholic beverages may also contain 
other macronutrients, such as carbohydrates, 
nitrogen (proteins and amino acids), and lipids 
(fats). Carbohydrates are present in significant 
amounts in fermented alcoholic beverages such 
as wine and beer, whereas nitrogen and lipids 
are present in relatively small amounts. All 
three macronutrients are typically absent from 
distilled spirits (Peterson, 2013). Alcohol provides 
7 kcal/g [29 kJ/g] of energy, which is more than 
for carbohydrates or proteins and almost as 
much as for pure fat (EFSA Panel on Dietetic 
Products, Nutrition and Allergies (NDA), 2013; 
European Commission, 2022; WHO, 2022a). 
Alcoholic beverages can contribute significantly 
to total energy intake, and their calories have no 
nutritional value (Fuller et al., 2011a, b; WHO, 
2022a). Alcohol consumption without a concom-
itant reduction in energy intake from carbohy-
drates, fats, and proteins can lead to an excess 
in energy intake (Fuller et al., 2011b). Evidence 
suggests that energy intake from alcohol is more 
likely to contribute to weight gain in people who 
have a high fat intake and a low level of phys-
ical activity, who are overweight, and who have a 
family history of obesity (WHO, 2022a).

1.2	 Surveillance, prevalence, 
trends, and determinants of 
consumption

1.2.1	 Monitoring of consumption at the 
population level

Alcohol consumption is monitored in many 
countries, and globally by WHO (Poznyak et al., 
2013). The monitoring systems can be broadly 
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Table 1.1 Variety and strength of selected commercially and non-commercially produced 
alcoholic beverages worldwide

Product name Country or region Ethanol content (% volume)a

1. Fermented alcoholic beverages
(a) Commercially produced
Beer USA 2.9–8.5

Germany 3.2–7.8
Bangladesh 4–8

Table wine USA 6.0–20.0
Toddy Bangladesh 5–10
(b) Local/homebrewed/unrecorded
Tella (brewed from various grains) Ethiopia 3.8–6.5
Tej (honey wine) Ethiopia 8.9–13.2
Fruit wine Poland 9.5–12.2
Unrecorded wine and fortified wine Europe 9.6–23.5
2. Distilled alcoholic beverages
(a) Commercially produced
Bourbon USA 32.3–50.7
Brandy USA 28.0–40.0
Cognac USA 38.7–40.7
Fruit spirits Germany 31.2–49.1
Vodka Ukraine 39.3–39.9
(b) Local/homemade/unrecorded
Areki (distilled grain fermentation) Ethiopia 34.0–39.9
Bai jiu China 40.8–72.1
Samohon Ukraine 32.5–52.2
Unrecorded spirits Poland 18.8–85.3
Chang’aa Kenya 42.8–85.8
Ogogoro Nigeria 32.2–42.6
Unrecorded spirits Europe 20.8–88.8
Ekchuani (rice spirits) Bangladesh 30–40
3. Other types
Alcopops International 5–8
Low alcohol International 0.5–1.2b

No alcohol or alcohol-free International < 0.5b

a Decimals as reported in the original article.
b Conventions for ethanol or alcohol content (% volume) in no and low (NoLo) alcohol products vary widely among countries (range for low 
alcohol, 0.05–2.8; range for no alcohol, ≤ 0.05–≤ 2.8) (Okaru and Lachenmeier, 2022).
Compiled by the Working Group (Lachenmeier and Musshoff, 2004; Ejim et al., 2007; Lachenmeier et al., 2009, 2010, 2011; Guelinckx et al., 2011; 
DiLoreto et al., 2012; Yohannes et al., 2013; Dewan and Chowdhury, 2015; Okaru et al., 2017; Newman et al., 2018; Okaru and Lachenmeier, 
2022).
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Table 1.2 IARC evaluations of agents that may be present in alcoholic beverages

Agent Occurrence in alcoholic beveragesa IARC evaluation (Group)b

Acetaldehyde associated with 
consumption of alcoholic beveragesc

All types 1

Acetaldehyde All types 2B
Acrolein All types 2A
Acrylamide Beer 2A
Aflatoxins Beer and unrecorded fermented products 1
Alcoholic beverages – 1
Aniline Historical use: wine adulterant 2A
Arsenic All types 1
Benzene Contaminated beer 1
Cadmium All types 1
Crotonaldehyde Beer and spirits 2B
Ethanol in alcoholic beverages (1.5–80% volume) 1
Ethyl carbamate (urethane) All types, with major occurrence in stone-fruit spirits 2A
Formaldehyde All types 1
Furan Beer 2B
Furfuryl alcohol Wine and beer 2B
Glyphosate Beer 2A
Lead compounds, inorganic All types 2A
3-Monochloro-1,2-propanediol Beer 2B
4-Methylimidazole Some coloured products 2B
β-Myrcene Beer and some flavoured products 2B
N-Nitrosodimethylamine Beer 2A
Ochratoxin A Wine and beer 2B
Pentachlorophenol Oak-barrel aged beverages 1
Pulegone Some flavoured products 2B
Safrole Some spirits 2B
2,4,6-Trichlorophenol Oak-barrel aged beverages 2B
IARC, International Agency for Research on Cancer.
a The concentrations of most compounds vary, depending on the origin of a beverage, differing production technologies, and the level of 
contamination, which typically is trace level. Most jurisdictions provide guidelines or regulations to mitigate contamination of beverages 
containing alcohol.
b Agents classified by the IARC Monographs programme. Group 1, carcinogenic to humans; Group 2A, probably carcinogenic to humans; 
Group 2B, possibly carcinogenic to humans; Group 3, not classifiable as to its carcinogenicity to humans. https://monographs.iarc.who.int/
agents-classified-by-the-iarc/
c Refers to the acetaldehyde that forms in the body after ingestion of alcohol.
Compiled by the Working Group (Lachenmeier et al., 2012; Pflaum et al., 2016; Okaru and Lachenmeier, 2021; IARC, 1976, 1978, 1980, 1982a, 
1982b, 1985, 1987a, 1987b, 1988, 1991, 1993a, 1993b, 1995a, 1995b, 1999, 2002, 2006a, 2006b, 2010, 2012a, 2012b, 2012c, 2013, 2015, 2017, 2018, 
2019a, 2019b, 2021a, 2021b, 2022).

https://monographs.iarc.who.int/agents-classified-by-the-iarc/
https://monographs.iarc.who.int/agents-classified-by-the-iarc/
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divided into two categories: monitoring based 
on routine government statistics, such as taxa-
tion, production, and imports and exports in a 
country (Rehm et al., 2007), and monitoring by 
national surveys (Nugawela et al., 2016).

Recorded alcohol consumption data for 
almost every country are based on routine statis-
tics (Rehm et al., 2007; Poznyak et al., 2013). 
Unrecorded alcohol consumption data are based 
on surveys (such as the WHO STEPS survey) 
(WHO, 2005), derived from expert judgements 
(Rehm and Poznyak, 2015), or estimated statis-
tically on the basis of economic data, levels 
of poverty and malnutrition, prohibition 
of alcohol, and region (Probst et al., 2019). 
Tourist consumption data are based on United 
Nations tourist statistics and take into account 
consumption by tourists visiting the country 
and consumption by inhabitants visiting other 
countries (UNSTAT, 2020). Total adult alcohol 
per capita consumption (APC) is defined as the 
total (sum of recorded and unrecorded alcohol) 
amount of alcohol consumed per person (individ-
uals aged ≥ 15 years) over a calendar year, in litres 
of pure alcohol, adjusted for tourist consump-
tion (UNSTAT, 2020). APC is the indicator of 
United Nations Sustainable Development Goal 
3.5: Strengthen the prevention and treatment of 
substance abuse, including narcotic drug abuse 
and harmful use of alcohol, for 2030 (UNSTAT, 
2017).

Although APC is considered the best indi-
cator of alcohol consumption at the country level 
(Gmel and Rehm, 2004), it is only indicative of 
the overall level of consumption. To differentiate 
the level of alcohol consumption among different 
groups, data from surveys about variables such 
as sex, age, or sociodemographic status are 
needed. Because surveys tend to underestimate 
total APC, often by > 50% (Midanik, 1982; Rehm 
et al., 2010), they cannot be used to measure 
overall alcohol consumption.

Surveys enable estimation of the preva-
lence of abstinence (both lifetime abstention 

and current abstention among individuals who 
formerly consumed alcohol) and, through trian-
gulation with APC, estimation of specific indi-
cators such as APC per drinker or by sex, which 
serve as additional indicators globally (WHO, 
2018). Triangulation of APC and surveys is also 
essential for estimating the alcohol-attributable 
burden of disease for comparative risk assess-
ments (Rehm et al., 2010), which are important 
when setting priorities for disease prevention 
and alcohol control policies.

The third indicator of alcohol consumption 
available globally is for heavy episodic drinking 
(HED), which is also referred to as binge 
drinking.

1.2.2	 Prevalence of and trends in alcohol 
consumption by WHO region

The countries included in each WHO region 
are listed in the Glossary.

(a)	 Prevalence and level of alcohol 
consumption in 2019

Alcohol is the most widely used psychoactive 
substance in the world (GBD 2019 Risk Factors 
Collaborators, 2020). Information about the 
indicators of alcohol consumption is provided for 
2019 (Table 1.3; Fig. 1.1, 1.2, 1.3), because changes 
in alcohol consumption behaviours during the 
COVID-19 pandemic are not fully understood 
(Schmidt et al., 2021; Kilian et al., 2022; Sohi 
et al., 2022). 

In 2019, 57% of adults abstained from alcohol 
consumption (WHO, 2024); 47% of adults had 
abstained throughout their lives, and 10% 
formerly consumed alcohol but were absti-
nent in the previous 12  months (WHO, 2024) 
(Table  1.3). However, the prevalence of alcohol 
abstention and consumption differs considerably 
by country and region. 

In 2019, the highest APC overall was reported 
in the WHO European Region, followed by the 
WHO Region of the Americas and the WHO 
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Table 1.3 Characteristics of alcohol consumption behaviours in WHO regions in 2019

Alcohol consumption 
indicatora

WHO African 
Region

WHO Region of the 
Americas

WHO Eastern 
Mediterranean 

Region

WHO European 
Region

WHO South-East 
Asia Region

WHO 
Western 

Pacific Region

World

Overall
APC (3-year moving 
average, L of pure 
alcohol)

4.52 7.51 0.31 9.20 3.84 6.06 5.45

Lifetime abstention (%) 61.3 18.2 92.4 26.3 64.0 34.0 46.6
Former alcohol 
consumption (%)

9.5 21.8 3.5 11.3 8.4 5.6 9.6

Current alcohol 
consumption (%)

29.2 60.0 4.1 62.4 27.6 60.4 43.8

HED (%) 15.2 26.0 0.8 26.1 10.4 19.1 16.7
APC per drinker (L) 15.50 12.53 7.44 14.74 14.01 9.85 12.35
Current alcohol 
consumption among 
individuals aged 
15–19 years (%)

13.4 42.1 1.1 44.3 11.4 35.9 21.8

HED among individuals 
aged 15–19 years (%)

8.5 21.5 0.2 21.5 5.4 14.7 10.6

Women
Lifetime abstention (%) 69.8 23.9 95.1 32.6 73.5 44.9 54.5
Former alcohol 
consumption (%)

9.2 24.2 2.7 12.5 7.8 6.2 10.1

Current alcohol 
consumption (%)

21.0 51.9 2.2 54.9 18.7 49.0 35.4

HED (%) 8.7 15.8 0.3 16.1 5.1 10.8 9.7
APC per drinker (L) 7.67 6.31 3.02 7.27 6.71 4.89 6.10
Current alcohol 
consumption among 
individuals aged 
15–19 years (%)

12.2 40.0 1.0 42.3 10.2 33.3 20.3

HED among individuals 
aged 15–19 years (%)

7.4 18.4 0.2 18.0 4.5 12.5 9.0
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Alcohol consumption 
indicatora

WHO African 
Region

WHO Region of the 
Americas

WHO Eastern 
Mediterranean 

Region

WHO European 
Region

WHO South-East 
Asia Region

WHO 
Western 

Pacific Region

World

Men
Lifetime abstention (%) 52.6 12.3 89.8 19.5 54.7 23.2 38.7
Former alcohol 
consumption (%)

9.8 19.2 4.3 9.9 9.0 5.0 9.1

Current alcohol 
consumption (%)

37.6 68.5 5.9 70.7 36.3 71.8 52.2

HED (%) 22.2 35.9 1.4 36.1 15.7 26.6 23.5
APC per drinker (L) 19.98 17.45 8.96 21.05 17.66 13.24 16.63
Current alcohol 
consumption among 
individuals aged 
15–19 years (%)

14.6 44.2 1.2 46.1 12.4 38.2 23.3

HED among individuals 
aged 15–19 years (%)

9.5 24.0 0.3 24.2 6.2 16.3 11.8

APC, alcohol per capita consumption; HED, heavy episodic drinking (≥ 60 g of ethanol [pure alcohol] at least once per month); WHO, World Health Organization.
a All proportions are based on the general population aged ≥ 15 years, except for current alcohol consumption among individuals aged 15–19 years and HED among individuals aged 
15–19 years.
b 0 denotes proportions < 0.5%.
Modelled by the Working Group based on survey data collected for WHO (2022b). For modelling details, see Manthey et al. (2019); data are partially reported in WHO (2024).

Table 1.3   (continued)
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Fig. 1.1 Prevalence of current alcohol consumption (previous 12 months) in 2019

Figure modelled by the Working Group based on survey data collected for WHO (2022b); for modelling details, see Manthey et al. (2019).

Fig. 1.2 Prevalence of heavy episodic drinking in 2019

Figure modelled by the Working Group based on survey data collected for WHO (2022b); for modelling details, see Manthey et al. (2019).



59

Reduction or cessation of alcoholic beverage consumption

Western Pacific Region (Table  1.3). The APCs 
in other regions were below the global average, 
and the WHO Eastern Mediterranean Region 
had the lowest APC. The level of consumption 
is also correlated with the prevalence of current 
alcohol consumption (any alcohol consumed in 
the previous 12  months; WHO, 2018) and has 
the same rank order as the APC. At the country 
level, the prevalence of alcohol consumption was 
highest in high-income countries in Europe and 
Australasia, where more than three quarters of 
adults consumed alcohol, and lowest in a belt of 
Muslim-majority countries that stretches from 
northern Africa across the Near and Middle East 
to Indonesia (Fig. 1.1).

Another indicator considers the amount of 
alcohol consumed by individuals who drink, 
i.e. adult APC per drinker (Fig.  1.3). The APC 
per drinker in 2019 was relatively stable, with 
some regional differences, i.e. highest in the 
WHO African Region and lowest in the WHO 
Eastern Mediterranean Region and the WHO 

Western Pacific Region (Table  1.3). Notably, 
some countries with low or relatively low APC 
have high adult APC per drinker, whereas coun-
tries with the highest overall APC also show a 
high prevalence of alcohol consumption. In some 
Muslim-majority countries, the prevalence of 
alcohol consumption is underestimated because 
of social norms; thus, the APC per drinker is 
overestimated.

HED does not have the same rank order as 
APC (Table  1.3), because it is an independent, 
but correlated, dimension that cannot be derived 
from the level of alcohol consumption alone 
(Rehm and Gmel, 2000; Rehm et al., 2004). Thus, 
with the same overall level of alcohol consump-
tion, an individual could consume 10 g of alcohol 
(one standard drink in many countries) daily on 
weekdays or consume 70 g on the weekend and 
abstain on all weekdays. Whereas regional aver-
ages give an overview of HED, the prevalence of 
HED in 2019 shown in Fig.  1.2 reveals impor-
tant between-country differences within regions. 

Fig. 1.3 Adult alcohol per capita consumption among individuals who drink in 2019, in litres of 
pure ethanol

Figure modelled by the Working Group based on alcohol per capita consumption (APC) data and survey data collected for WHO (2022b); for 
modelling details, see Manthey et al. (2019).
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Also, the prevalence of HED is only a rough 
indicator of HED because the average number of 
heavy drinking occasions may vary considerably, 
depending on the culture in a particular country 
(Gmel et al., 2003).

According to all alcohol indicators, men have 
more detrimental patterns of alcohol consump-
tion than women do. Compared with women, 
men have a higher prevalence of consumption, 
have a higher APC (Manthey et al., 2019), and 
are more likely to engage in HED (Table 1.3; for 
details, see Section 1.2.3).

(b)	 Trends in alcohol consumption

Fig. 1.4 provides an overview of trends in the 
levels of alcohol consumption as measured in 
adult APC over the past two decades. Globally, 
the level of alcohol consumption was relatively 
stable, with an increase starting in 2000 and a 
decrease after 2016.

The WHO European Region reported reduced 
adult APC over the past two decades, which was 
driven mainly by decreased alcohol consump-
tion in the eastern part of the region (Rehm et al., 
2019) attributable largely to the implementation 
of strong alcohol control policies, particularly 
increased taxation (Berdzuli et al., 2020). The 
APC in the WHO Region of the Americas was 
stable overall (see also Monteiro et al., 2021).

The WHO Western Pacific Region had the 
greatest variability in alcohol consumption levels 
in recent decades, which was driven mainly by 
the largest country in the region, China. The 
increases until 2016 can be attributed largely to 
economic growth (Rehm et al., 2021). The sharp 
decrease after 2016 has often been attributed 
to “anti-corruption” regulations introduced in 
2012, which prohibited alcohol consumption 
at military functions and serving alcohol as 
part of invitations for business events or public 

Fig. 1.4 Trends in adult alcohol per capita consumption since 2000

AFR, WHO African Region; AMR, WHO Region of the Americas; APC, alcohol per capita consumption; EMR, WHO Eastern Mediterranean 
Region; EUR, WHO European Region; SEAR, WHO South-East Asia Region; WHO, World Health Organization; WPR, WHO Western Pacific 
Region.
Data source: WHO (2024).
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administration meetings and events, as well as to 
the implementation of other alcohol control poli-
cies (Shu and Cai, 2017; Guo and Huang, 2015; 
Hu et al., 2022).

In the WHO African Region, there was a 
relatively stable level of consumption (Morojele 
et al., 2021). In the WHO South-East Asia Region, 
in which India is the largest country, until the 
COVID-19 pandemic began, alcohol consump-
tion had increased steadily due to economic 
growth (Rehm et al., 2021), coupled with a frac-
tured response to control policies (Gururaj et al., 
2021).

Finally, in Muslim-majority countries, where 
alcohol is often prohibited, a very low level of 
alcohol consumption in general has persisted 
over the past two decades, despite some loosening 
of alcohol control policies (Al-Ansari et al., 2016).

The trends in the prevalence of current 
alcohol consumption globally are much less 
pronounced than the trends in APC. Overall, 
the prevalence of current alcohol consumption 
has fluctuated between 43% and 45% over the 
past two decades, with a COVID-19-associated 
decrease of 1% in 2020 (WHO, 2024). Similarly, 
the prevalence of current alcohol consumption 
in different WHO regions has remained rela-
tively stable. Again, there may be some subre-
gional variations that are not fully reflected in 
the trends from the WHO regions. The most 
remarkable trend in recent years was the increase 
in alcohol consumption in countries in the WHO 
South-East Asia Region (Manthey et al., 2019; 
Sornpaisarn et al., 2020).

1.2.3	 Determinants of consumption

(a)	 Sex and gender

Globally, 52% of males and 35% of females 
currently consume alcohol (WHO, 2024). 
Among individuals who consume alcohol, males 
also generally consume greater quantities than 
females do (reported daily mean of 36 g of pure 
ethyl alcohol for males vs 13 g for females) (WHO, 

2024). Less of a difference has been observed 
between males and females in the prevalence and 
quantity of alcohol consumption in geographical 
areas with a high sociodemographic index (i.e. 
comparatively advantaged) than in areas with 
a lower sociodemographic index (GBD 2016 
Alcohol Collaborators, 2018) and in the preva-
lence of HED in higher-income countries than 
in low- and middle-income countries (Grittner 
et al., 2020). Alcohol use disorders are more 
common among males than among females 
(Glantz et al., 2020).

Although sex-related differences in the prev-
alence of alcohol consumption persist, a meta-re-
gression of 50 studies (primarily in North 
America and Europe) shows convergence over 
time, with a male-to-female ratio of 2.2 for indi-
viduals born in 1891–1910 compared with 1.1 for 
those born in 1991–2000, driven primarily by an 
increase in alcohol consumption among women 
(Slade et al., 2016). However, a review of published 
data for the prevalence of alcohol consumption 
in the USA (collected at various time points 
between 1975 and 2017, with all included studies 
reporting on data up to at least 2008) showed 
differences in alcohol consumption patterns by 
age group. Compared with previous generations, 
middle-aged and older females consumed more 
alcohol, whereas males consumed about the 
same amount of alcohol. In general, adolescents 
and younger adults have been found to consume 
less alcohol than previous generations, and 
consumption is decreasing more among males 
than among females (Keyes et al., 2019).

The sex-related differences in the preva-
lence and patterns of alcohol consumption are 
also related to gender influences (i.e. socially 
constructed roles and norms) (Hughes et al., 
2016), which contribute to the generally narrower 
gap between males and females in some coun-
tries and cultures than in others (Sudhinaraset 
et al., 2016). Furthermore, when considering 
sex-related differences in alcohol consumption, 
it is important to acknowledge that evidence is 
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lacking about the prevalence of alcohol consump-
tion and cessation in intersex and transgender 
subpopulations (Gilbert et al., 2018).

(b)	 Age and life-course

Globally, consumption of alcohol often 
begins in adolescence or in the early 20s, and 
there is a clear increase in the prevalence of 
current alcohol consumption and HED between 
individuals aged 15–19  years and individuals 
aged 20–24 years in all regions of the world and 
among both males and females. The prevalence 
of current consumption then remains relatively 
stable from the late 20s to the 50s and decreases 
at older ages (WHO, 2024) (Table 1.4).

The age at which alcohol consumption peaks 
varies by location. A synthesis of nine cohort 
studies in the United Kingdom (using data 
collected in 1979–2013, with the age at data 
collection ranging from 15 years to > 90 years) 
showed a steep increase in the quantity of alcohol 
consumption in adolescence, with a peak in the 
mid-20s, followed by a decrease and plateau in 
middle age and a further decrease in the 60s 
and 70s (Britton et al., 2015). In contrast, in the 
USA, a slightly earlier peak in various alcohol 
consumption-related outcomes (in the early 20s) 
has been observed, with a subsequent decrease 
for the remainder of the lifespan (Lee and Sher, 
2018).

Although most individuals reduce their 
alcohol consumption as they age relative to 
their own earlier consumption, it is important 
to contextualize this observation in relation to 
general population trends, which point toward 
overall increased levels of consumption among 
older people compared with earlier cohorts, 
particularly in higher-income countries (Han 
et al., 2017; Bye and Moan, 2020), and a slower 
rate of decrease in alcohol consumption among 
recent cohorts of older people compared with 
earlier cohorts (Moore et al., 2005).

(c)	 Race, ethnicity, and cultural and religious 
factors

Globally, the prevalence, pattern, and nature 
of alcohol consumption are highly variable 
between, and sometimes within, cultural groups, 
and therefore cannot easily be summarized. 
In considering alcohol consumption by race, 
ethnicity, culture, and religion, it is important 
to acknowledge that these concepts overlap and 
are socially constructed, multidimensional, and 
subject to change, particularly in the context of 
migration and globalization (Savic et al., 2016; 
Hunt et al., 2018; Aresi and Bloomfield, 2021). 
In general, there is also more evidence about 
ethnicity-related alcohol consumption patterns 
in high-income countries that have well-es-
tablished data collection systems, such as the 
USA, the United Kingdom, and European coun-
tries, than from other geographical areas. Also, 
some genetic polymorphisms in some racial 
and ethnic groups are known to affect alcohol 
metabolism, making such individuals less 
likely to consume alcohol, or likely to consume 
less (see Section 3.1.1). The concomitant role of 
environmental factors in influencing consump-
tion has also been studied (Wall et al., 2016). 
Furthermore, in some countries, colonization 
and ensuing intergenerational trauma have had a 
profound effect on patterns of alcohol consump-
tion among some Indigenous groups, which is 
not representative of traditional culture (King 
et al., 2009). Despite these caveats, examining 
alcohol consumption by race, ethnicity, culture, 
and religion can offer some insights into poten-
tial disparities, as illustrated by the deliberately 
diverse examples presented here.

A 2014 survey in Yunnan Province in China 
examined the alcohol consumption of people 
aged 12–35  years from Han (Chinese ethnic 
majority), Lisu, and Yi backgrounds using a 
variety of measures (He et al., 2016). Compared 
with people in the other two groups, the indi-
viduals with a Lisu background consumed 
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Table 1.4 Prevalence of current alcohol consumption and heavy episodic drinking by age group, sex, and WHO region

Alcohol 
consumption 
indicator by 
region

Age group (years)

Males Females Overall

15–
19

20–
24

25–
34

35–
49

50–
64

≥ 65 15–
19

20–
24

25–
34

35–
49

50–
64

≥ 65 15–
19

20–
24

25–
34

35–
49

50–
64

≥ 65

Prevalence of current alcohol consumption (%)
World 23.3 47.2 56.3 58.5 58.5 52.3 20.3 34.7 37.5 40.5 38.5 30.4 21.8 41.1 47.1 49.6 48.4 40.1
WHO African 
Region

14.6 38.4 46.8 46.0 40.0 28.0 12.2 24.7 25.0 24.6 19.1 10.4 13.4 31.5 35.8 35.2 29.0 18.2

WHO Region of 
the Americas

44.2 71.1 76.0 74.6 70.9 58.0 40.0 58.1 57.3 57.8 52.2 38.5 42.1 64.7 66.7 66.2 61.3 47.2

WHO Eastern 
Mediterranean 
Region

1.2 5.0 7.7 7.7 6.0 3.7 1.0 2.5 2.7 2.7 2.0 1.0 1.1 3.7 5.3 5.3 4.0 2.2

WHO European 
Region

46.1 67.0 72.8 75.0 74.4 68.8 42.3 57.0 57.9 61.1 57.6 46.1 44.3 62.2 65.4 68.0 65.6 55.4

WHO South-East 
Asia Region

12.4 34.8 43.5 43.3 38.6 28.2 10.2 21.6 22.2 22.2 17.9 10.2 11.4 28.4 33.1 33.0 28.3 18.5

WHO Western 
Pacific Region

38.2 70.3 78.0 78.4 74.7 64.4 33.3 54.7 55.8 56.6 48.8 33.7 35.9 62.9 67.3 67.8 61.7 47.5

Prevalence of HED (%)
World 11.8 24.2 27.8 27.5 24.0 12.6 9.0 13.1 10.8 9.9 7.1 3.5 10.4 18.8 19.5 18.8 15.4 7.6
WHO African 
Region

9.5 24.2 28.6 26.9 21.4 9.8 7.4 13.0 11.1 9.7 6.4 2.4 8.5 18.6 19.8 18.2 13.5 5.7

WHO Region of 
the Americas

24.0 40.6 43.4 41.0 35.0 16.5 18.4 23.4 18.6 16.1 11.2 4.8 21.2 32.1 31.1 28.4 22.7 10.0

WHO Eastern 
Mediterranean 
Region

0.3 1.4 2.1 1.9 1.3 0.4 0.2 0.5 0.4 0.3 0.2 0.0 0.2 0.9 1.3 1.2 0.7 0.2

WHO European 
Region

24.2 38.2 40.8 40.6 35.9 18.8 18.0 22.3 17.8 16.4 11.3 5.0 21.2 30.5 29.5 28.4 23.1 10.7

WHO South-East 
Asia Region

6.2 17.1 20.7 19.5 15.3 6.3 4.5 8.0 6.6 5.6 3.5 1.2 5.4 12.8 13.8 12.7 9.4 3.5

WHO Western 
Pacific Region

16.3 29.9 32.2 31.1 25.1 12.9 12.5 16.2 12.2 10.8 7.3 3.8 14.5 23.4 22.6 21.2 16.1 7.9
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Alcohol 
consumption 
indicator by 
region

Age group (years)

Males Females Overall

15–
19

20–
24

25–
34

35–
49

50–
64

≥ 65 15–
19

20–
24

25–
34

35–
49

50–
64

≥ 65 15–
19

20–
24

25–
34

35–
49

50–
64

≥ 65

Prevalence of HED among individuals who currently consume alcohol (%)
World 50.6 51.3 49.4 47.0 41.0 24.1 44.2 37.6 28.8 24.5 18.5 11.6 47.7 45.7 41.4 37.9 31.9 18.8
WHO African 
Region

64.9 63.2 61.2 58.5 53.6 35.1 60.6 52.8 44.3 39.4 33.4 22.9 62.9 59.1 55.3 51.8 46.6 31.2

WHO Region of 
the Americas

54.2 57.2 57.2 54.9 49.3 28.5 46.0 40.2 32.4 27.8 21.4 12.5 50.4 49.7 46.6 43.0 37.0 21.3

WHO Eastern 
Mediterranean 
Region

23.9 27.5 26.6 24.8 20.9 10.0 20.1 18.7 14.4 12.2 8.7 4.2 22.2 24.7 23.7 21.8 18.0 8.7

WHO European 
Region

52.4 57.0 56.1 54.1 48.3 27.4 42.5 39.1 30.8 26.8 19.7 10.8 47.8 49.0 45.1 41.8 35.2 19.3

WHO South-East 
Asia Region

49.7 49.2 47.6 45.0 39.7 22.3 44.4 37.3 29.6 25.3 19.8 11.6 47.4 44.9 41.8 38.5 33.4 19.1

WHO Western 
Pacific Region

42.7 42.5 41.3 39.7 33.6 20.0 37.6 29.7 21.9 19.2 14.9 11.4 40.5 37.2 33.6 31.3 26.1 16.6

HED, heavy episodic drinking (≥ 60 g of ethanol [pure alcohol] at least once per month); WHO, World Health Organization.
Calculated by the Working Group.

Table 1.4   (continued)
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significantly more alcohol (daily and annually), 
and proportionately more of them reporting 
binge drinking. In contrast, a significantly larger 
proportion of the participants with a Han back-
ground reported experiencing intoxication.

The potential impact of globalization on 
patterns of alcohol consumption in China was 
evident from a survey of university students 
from northern, central, and southwestern China. 
The students who had a “Western cultural orien-
tation” (as assessed with the Chinese Cultural 
Orientation Questionnaire) were >  3  times as 
likely to have consumed alcohol within the 
previous 30 days as those who did not have such 
a cultural orientation (Wang et al., 2016).

Another study examined alcohol consump-
tion patterns among Ghanaians who lived 
in rural and urban areas of Ghana and in 
three European cities (London, Berlin, and 
Amsterdam). The prevalence of consumption 
was generally highest among Ghanaians living 
in Europe (except for males living in London, of 
whom fewer consumed alcohol compared with 
their counterparts in rural Ghana). The number 
of years since migration was positively associ-
ated with the prevalence of alcohol consumption 
(Addo et al., 2018).

A meta-analysis of 41 studies of alcohol 
consumption patterns among Australian 
Aboriginal and Torres Strait Islander (Indige-
nous) people found that 59% of almost 60  000 
individuals currently consumed alcohol 
(Conigrave et al., 2020). About one third of the 
individuals consumed four or more standard 
drinks on a single occasion (i.e. were at single-oc-
casion risk), and about one fifth averaged more 
than two drinks per day (i.e. were at lifetime risk). 
However, there was substantial variation within 
and between samples, and factors such as geog-
raphy, local alcohol policy context, study design, 
and diversity among Indigenous communities 
must be considered.

(d)	 Smoking

Smoking tobacco and consuming alcohol 
are recognized as overlapping behaviours, with 
a higher likelihood of concomitancy (Shiffman 
and Balabanis, 1996; Room, 2004; Anand and 
Roy, 2016; Francisco et al., 2019). The extent to 
which the two behaviours overlap varies between 
populations (Noble et al., 2015; Meader et al., 2016; 
Wu et al., 2023). A recent review and meta-anal-
ysis estimated that smoking is associated with an 
almost 3-fold risk of HED, although the magni-
tude of this effect varies by sex and nationality 
(Molaeipour et al., 2023), and a study in Brazil 
found that individuals who smoked were more 
likely to consume alcohol than those who did not 
smoke (Francisco et al., 2019). Smoking tobacco 
and consuming alcohol concurrently increases 
the risk of developing cancer in a multiplicative 
manner (Ho et al., 2021).

(e)	 Socioeconomic status

In general, people with higher socioeconomic 
status consume alcohol more often and in larger 
quantities compared with individuals with lower 
socioeconomic status, although individuals from 
disadvantaged groups are at a greater risk of alco-
hol-related harm per litre of alcohol consumed 
(Collins, 2016; Probst et al., 2021; Xu et al., 2022; 
Room and Rehm, 2023).

However, there are some exceptions to the 
generally linear association between alcohol 
consumption and socioeconomic status. A 2018 
review of 23 studies in 10 countries in South-East 
Asia and Africa found that alcohol consumption 
was more prevalent among individuals with 
low income and no formal education in South-
East Asia, especially men (Allen et al., 2018). 
In upper-middle-income countries, HED was 
found to be more likely among people with low 
socioeconomic status, whereas the opposite was 
observed in low-income countries (Xu et al., 
2022).
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Unrecorded alcohol accounts for a larger 
proportion of the total alcohol consumed in 
low- and lower-middle-income countries than 
in higher-income countries (Probst et al., 2018; 
Probst et al., 2019). Furthermore, evidence indi-
cates that in some countries, consumption of 
counterfeit and surrogate alcohol is associated 
with socioeconomic measures such as lower per 
capita income and unemployment (Neufeld et al., 
2016; Kotelnikova, 2017).

(f)	 Social role transition

Among young adults, the transition to full-
time work has been associated with HED and 
negative outcomes from alcohol consumption 
(Lee et al., 2018).

Separation and divorce have been associated 
with increased alcohol consumption, especially 
among men (Kretsch and Harden, 2014; Salvatore 
et al., 2020).

The transition to retirement has been associ-
ated with an increase in alcohol consumption (or 
no change or a decrease among a minority of indi-
viduals), and the differences in these outcomes 
have been attributed to context and personal 
characteristics (e.g. job satisfaction and stress 
before retirement, social roles and networks, 
involuntary retirement, gender, and previous 
alcohol consumption), rather than to retirement 
itself (Kuerbis and Sacco, 2012; Halonen et al., 
2017; Holdsworth et al., 2017; Holton et al., 2019). 
Britton and Bell (2015) found that changes in 
roles and social connections among older indi-
viduals can be a risk factor for alcohol consump-
tion, with self-reported increases in alcohol 
consumption among people older than 60 years 
being attributed to participating in more social 
events and having fewer responsibilities.

1.2.4	 Determinants of reduction or cessation

In this section, a distinction is made between 
a factor experienced by an individual that 
contributes to a reduction or cessation of alcohol 

consumption and any interventions that may 
have contributed to it. For example, the afforda-
bility of alcohol, which may influence an individ-
ual’s decision about whether to consume alcohol, 
is discussed here. However, alcohol pricing poli-
cies, which may as a precursor have influenced 
affordability, are not discussed.

(a)	 Age

Multiple reports have shown a decrease 
in alcohol consumption since the early 2000s 
among adolescents and young adults (Ng Fat 
et al., 2018; Pape et al., 2018; De Looze et al., 2019; 
Holmes et al., 2022). A recent analysis of survey 
data published between 1995 and 2017 explored 
the relative timing and magnitude of this trend 
among adolescents in 39 of 80 high-income 
countries (Vashishtha et al., 2021). A decrease 
in the prevalence of alcohol consumption in the 
previous month was first observed in the late 
1990s in North America, followed by decreases 
in northern Europe, western Europe, and 
Australasia, with the largest decrease noted in 
northern Europe and the British Isles. Similarly, 
between 2000 and 2016, the reported preva-
lence of HED decreased among young people in 
many regions, with the largest decrease noted 
in the WHO European Region (10.5% among 
individuals aged 15–19 years and 12.1% among 
individuals aged 20–24  years) and a smaller 
decrease in the WHO Region of the Americas, 
the WHO African Region, and the WHO Eastern 
Mediterranean Region (WHO, 2018). It remains 
to be seen whether the reported decreases in 
alcohol consumption among young people will 
continue as these cohorts age and/or will persist 
into future generations.

The tendency for alcohol consumption to 
decrease at older ages has been widely observed. 
An international study of alcohol consump-
tion in later life combined longitudinal survey 
data collected in 1998–2016 for adults aged 
> 50 years in 21 countries. Overall, there was a 
decreasing trajectory in alcohol consumption 
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with age, although those who were younger 
(aged 50–64  years) consumed more alcohol 
but less frequently than those who were older 
(aged ≥ 65 years) (Calvo et al., 2020). Biological 
changes that affect alcohol metabolism that 
occur as people age may partly explain this 
phenomenon and include decreased ability to 
metabolize alcohol because of reduced enzy-
matic activity, increased liver size, changes in 
body water volume, and increased susceptibility 
to the unpleasant effects of alcohol consumption 
(Meier and Seitz, 2008). The potential for inter-
actions with medication and an increased risk 
of falls may also contribute to reduced alcohol 
consumption by some people at older ages 
(65–103 years) (Pringle et al., 2006).

(b)	 Health

Health-related reasons for reducing alcohol 
consumption generally fall into two broad 
categories: preserving or improving health, 
and being ill (sick quitters) (Shaper et al., 1988; 
Dawson et al., 2013). Numerous studies that have 
elicited self-reports from individuals about their 
reasons for reducing alcohol consumption or 
abstaining have identified physical health-re-
lated and mental health-related factors as 
predominant contributors, among both the 
general population and people who engage in 
HED: a systematic review of studies on cessa-
tion (Rosansky and Rosenberg, 2020), studies 
on reduction and possibly cessation (Britton and 
Bell, 2015; Beard et al., 2017), and studies on both 
cessation and reduction (Pennay et al., 2019). The 
specific health reasons measured vary across 
studies but commonly include the following: 
as a health precaution, for weight loss, concern 
about kilojoules/effects on body weight, psycho-
logical health, medical advice, or current health 
problems. For example, 40% of participants in 
the Whitehall II Cohort Study, who were aged 
60–85 years when they completed the 2012–2013 
follow-up questionnaire, reported reducing their 
alcohol consumption in the previous decade. Of 

these individuals, 41.6% indicated that they did 
so as a health precaution, 21.0% reduced their 
alcohol consumption due to illness or because 
of a medication they were taking, and 2.0% gave 
past problems with alcohol consumption as the 
reason (Britton and Bell, 2015).

Several cohort studies have tracked measures 
of alcohol consumption and health over time, and 
evidence suggests that moving from consump-
tion to abstinence (Wannamethee and Shaper, 
1988; Dawson et al., 2013; Park et al., 2017), or to 
abstinence or consumption only on special occa-
sions (Ng Fat et al., 2015), may be associated with 
various measures of poor health.

Emerging health conditions may also lead 
to abstinence. For example, Sarich et al. (2019) 
found that the emergence of three cardiovascular 
disease-related conditions (heart disease, stroke, 
and blood clot) predicted abstinence, whereas 
Park et al. (2017) found no relationship between 
the emergence of cardiovascular disease and 
abstinence.

(c)	 Smoking

A survey of households in the USA found that 
among adults who consume alcohol regularly, 
the likelihood of ceasing alcohol consumption 
was higher if they did not smoke than if they did 
smoke, and that smoking cessation was associ-
ated with a greater likelihood of ceasing alcohol 
consumption (Dawson et al., 2013). This contrasts 
with a prospective cohort study conducted in 
the United Kingdom, the USA, Australia, and 
Canada, which found that people who ceased 
smoking for ≥  6  months were not more likely 
to change their alcohol consumption compared 
with people who continued to smoke (Kahler 
et al., 2010).

Studies have also shown that tobacco control 
policies have some effect on alcohol consump-
tion. At the population level, Krauss et al. (2014) 
found that smoke-free air policies and higher 
tobacco taxes were associated with decreases in 
APC. At the individual level, Kasza et al. (2012) 
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found that smoke-free bars were associated with 
minor decreases in the amount of alcohol typi-
cally consumed in hazardous alcohol consump-
tion (i.e. consumption of > 14 drinks per week by 
men and > 7 drinks per week by women).

In a review of studies of people being 
treated for alcohol use disorders, not smoking 
or reducing smoking was significantly associ-
ated with reduced alcohol consumption and/or 
a higher likelihood of maintaining abstinence 
from alcohol consumption in about half of the 
included studies. However, participating in a 
smoking cessation intervention while being 
treated for alcohol use disorders did not improve 
alcohol consumption outcomes in most studies 
(van Amsterdam and van den Brink, 2022). 
Furthermore, one study found that whereas 
smoking increased the overall likelihood of 
relapse to alcohol consumption, the number 
of cigarettes smoked may have an independent 
effect on outcomes (i.e. the higher the number 
of cigarettes smoked per day, the lower the 
likelihood of relapse to alcohol consumption) 
(Hufnagel et al., 2017).

A review of natural and intervention studies 
found that alcohol consumption was associated 
with a lapse or relapse to smoking and a 
shorter duration of smoking cessation in most 
of the included studies (van Amsterdam and 
van den Brink, 2023). Smoking cessation inter-
vention studies have found that a reduction in 
smoking is associated with reduced alcohol 
consumption overall and reduced HED, and that 
the greater the reduction in smoking, the greater 
the reduction in alcohol consumption (Philibert 
et al., 2021; Yonek et al., 2021).

(d)	 Social role transition

A large body of cross-sectional and longitu-
dinal evidence links social roles and transitions 
between roles (e.g. establishing a romantic part-
nership or marriage, parenthood, and retire-
ment) with reductions in alcohol consumption.

Multiple studies have found that, among both 
men and women, the transition to marriage or 
cohabitation is predictive of reduced alcohol 
consumption (e.g. Hajema and Knibbe, 1998; 
Kretsch and Harden, 2014; Staff et al., 2014; 
Evans-Polce et al., 2020; Leggat et al., 2020; 
Salvatore et al., 2020).

Pregnancy and the transition to motherhood 
have been identified as protective against alcohol 
consumption for most women (Pryor et al., 2017; 
Borschmann et al., 2019; Voutilainen et al., 2022). 
However, the strength of the protective effect of 
motherhood may vary based on an individual’s 
sociodemographic characteristics. For example, 
older mothers are more likely to consume alcohol, 
and women with more children are less likely to 
consume alcohol (Vicario et al., 2023), but these 
effects may diminish over time (Borschmann 
et al., 2019; Leggat et al., 2021). The impact of preg-
nancy on alcohol consumption by a male partner 
has been associated with both reduced (Högberg 
et al., 2016) and unchanged (Borschmann et al., 
2019) alcohol consumption relative to the period 
before the pregnancy. Similarly, the gap in HED 
between parents and non-parents was lower for 
men than for women, particularly among indi-
viduals in their mid-20s to mid-30s (Evans-Polce 
et al., 2020).

The transition to retirement has been asso-
ciated with a decrease in alcohol consumption 
among a minority of individuals, and an increase 
or no change in alcohol consumption in other 
people (see Section  1.2.3). These findings have 
been attributed to context and personal char-
acteristics (e.g. job satisfaction and stress before 
retirement, social roles and networks, involun-
tary retirement, gender, and previous alcohol 
consumption), rather than to retirement itself 
(Kuerbis and Sacco, 2012; Halonen et al., 2017; 
Holdsworth et al., 2017; Holton et al., 2019). 
Britton and Bell (2015) found that changes in 
roles and social connections among older indi-
viduals can also be protective against alcohol 
consumption by older individuals, with self- 
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reported reductions in alcohol consumption 
attributed to participation in fewer social events.

(e)	 Social networks

The understanding of how alcohol consump-
tion patterns shift within a population has long 
been informed by Skog’s theory of collectivity 
of “drinking cultures”, which postulates that as 
the population average of alcohol consumption 
increases or decreases, so does the distribution of 
alcohol consumption across the population (Skog, 
1985). The proposed mechanism of this effect 
is the “direct and indirect influences between 
drinkers in a social network” (Skog, 1985), which 
may shape alcohol consumption across an entire 
population. This notion of collectivity has been 
influential in public health responses to reduce 
alcohol consumption and harms, and empirical 
evidence has tended to support the theory (Raninen 
and Livingston, 2020). However, more recently, 
studies have identified patterns of reduction in 
alcohol consumption within populations that are 
less pronounced in some groups than in others 
(i.e. “soft collectivity”) or that indicate polariza-
tion between groups, suggesting that there may 
be barriers to social transmission of behaviour 
across some groups (e.g. by age) (Oldham et al., 
2020; Raninen and Livingston, 2020; Mojica-
Perez et al., 2022). Even if collectivity does not 
hold true across an entire population, there is 
evidence that interactions within an individu-
al’s immediate social network, including their 
social media contacts, may influence when 
they begin consuming alcohol and whether 
they maintain, increase, or reduce their alcohol 
consumption (Studer et al., 2014; Reid et al., 2015; 
Knox et al., 2019; Pennay et al., 2019; Morris 
et al., 2020; Lau-Barraco et al., 2022). This 
inf luence may occur through shared behav-
iour or informal social control (Skog, 1985). 
For example, in a sample of people with “high-
risk” alcohol consumption – defined as scoring 
≥ 8 on the Alcohol Use Disorders Identification 
Test (AUDIT) or ≥  5 on questions 1–3 of the 

AUDIT – who were currently trying to reduce 
their consumption, 6% indicated that something 
that their family, friends, or children had said 
contributed to their decision (Beard et al., 2017).

(f)	 Religion

Although religions differ in their beliefs and 
values regarding alcohol consumption, religiosity 
generally has been shown to be a protective factor 
against initiation of alcohol consumption and a 
high level of alcohol consumption, and it is asso-
ciated with abstinence (Porche et al., 2015; Lin 
et al., 2020). For example, in a two-wave study in 
the USA, individuals who reported former alcohol 
consumption in both waves were more likely to 
have attended religious services at least twice a 
week and to regard their religious beliefs as “very 
important” than those who started consuming 
alcohol again between the study waves; this 
suggests that both public and intrinsic aspects of 
religiosity may support continued alcohol cessa-
tion (Lin et al., 2020). However, a cross-sectional 
study among young people in Australia found 
that, compared with individuals who did not 
identify as being part of a religious group, those 
who did were less likely to decrease their alcohol 
consumption or cease alcohol consumption 
(Raggatt et al., 2019). Periods of religious signif-
icance or fasting, such as Islamic Ramadan, 
Buddhist Lent, and Orthodox Christian Lent, 
have also been linked to temporary periods of 
reduced alcohol consumption or abstinence in 
the countries where they are observed (Çelen, 
2015; Jirarattanasopha et al., 2019; Necula and 
Mann, 2020).

(g)	 Affordability and availability

Alcohol affordability is a function of both 
income and price and has been associated with 
population levels of alcohol consumption, such 
that consumption is higher when alcohol is more 
affordable and lower when it is less affordable 
(Rabinovich et al., 2009; Wall and Casswell, 
2013). There is strong evidence from several 
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countries that budgetary constraints associated 
with periods of economic downturn (i.e. poten-
tially lower affordability) are connected to less 
spending on alcohol, and hence lower consump-
tion (i.e. a pro-cyclical effect) (de Goeij et al., 
2015). This effect is exemplified through the 
relationship between alcohol sales (which corre-
late with total population alcohol consumption) 
and gross domestic product in Sweden from 
1861 to 2000, between alcohol consumption and 
regional gross domestic product in Finland from 
1982 to 2001, and between alcohol consumption 
and unemployment rates in the USA from 1987 
to 1999 (Ruhm and Black, 2002; Johansson et al., 
2006; Krüger and Svensson, 2010). Unfavourable 
economic conditions have been associated with 
a shift from heavier to lighter consumption of 
alcohol, rather than to increased abstention 
(Ruhm and Black, 2002; Johansson et al., 2006). 
However, the pro-cyclical effect linked to afforda-
bility described previously may not hold true for 
all individuals, because there is also evidence 
that some people, particularly men, respond 
to the stress of reduced income from unem-
ployment, or the threat of this, by consuming 
more alcohol than they previously did (Dee, 
2001; de Goeij et al., 2015). That is, there may be 
a counter-cyclical effect of economic downturn, 
even when the overall population effect may be 
pro-cyclical.

Survey-based studies provide further evidence 
that affordability (indirectly measured through 
reasons such as “to save money” and because 
alcohol is “too expensive”) is a contributing 
factor in the decision to reduce alcohol consump-
tion or abstain for a minority of people, for 
example 9.9% of older people who had already 
reduced their alcohol consumption (Britton and 
Bell, 2015) and 7.6% of individuals who were 
trying to cut down their “high-risk” consump-
tion (defined previously) (Beard et al., 2017). 
However, affordability does not appear to be the 
most salient factor in this decision. In a review 
of studies of reasons for abstinence among 

individuals who had abstained all their lives, 
were currently abstinent, and had a history of 
“problematic drinking” but no longer consumed 
alcohol, “financial reasons” were rarely among 
the top three reasons for abstinence (Rosansky 
and Rosenberg, 2020).

During the COVID-19 pandemic, there was 
an overall reduction in alcohol consumption, 
and probably a lower 12-month prevalence of 
consumption due to the lower availability of 
alcohol, partly because of limitations on gath-
erings, especially in low- and middle-income 
countries. Globally, APC decreased by about 8% 
during the first year of the pandemic (WHO, 
2024).

1.3	 Population attributable fraction

1.3.1	 Definitions and general considerations

Population attributable fraction (PAF) in 
the context of alcohol consumption and cancer 
includes abstinence as the theoretical-mini-
mum-risk exposure (Shield et al., 2020; Rumgay 
et al., 2021a). However, the proportion of alco-
hol-attributable cancer cases that could be 
prevented is likely to be smaller than PAFs 
because public health interventions are unlikely 
to completely eliminate alcohol consumption in 
the entire population. Several studies have esti-
mated that the population preventable fraction 
represents the level that can be attained by inter-
ventions, although the attainable level may vary 
across studies (Mons et al., 2018; Young et al., 
2018; Grevers et al., 2019). Because contemporary 
estimates for population preventable fraction are 
lacking worldwide, this section highlights global 
and regional PAF estimates for 2020, as reported 
by IARC (Rumgay et al., 2021b).

The calculation of PAF for cancers gener-
ally requires information about the prevalence 
of exposure levels, relative risks for the associ-
ation between the exposure and the cancer of 
interest, and cancer counts or rates. Researchers 
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frequently use risk-factor exposure data from 
representative surveys, which often are adjusted 
for underestimation by self-report (see below), 
cancer data from cancer registries or vital statis-
tics databases, and relative risks from a single 
study or pooled analyses or meta-analyses (pref-
erably of prospective cohort studies). Most studies 
take into consideration lag time between expo-
sure and cancer occurrence (usually 10  years) 
(Rehm et al., 2010; Shield et al., 2020; Rumgay 
et al., 2021a).

There are several considerations when inter-
preting PAF estimates for alcohol consumption 
and cancer (Greenland, 2015). First, because data 
about alcohol consumption and cancer may not 
be available for some countries or populations, 
researchers may impute this information by 
modelling subnational, regional, or other avail-
able data (Shield et al., 2020; GBD 2019 Can- 
cer Risk Factors Collaborators, 2022). Second, 
some studies may not include former alcohol 
consumption when estimating PAFs, which may 
result in underestimation of PAFs (Wilson et al., 
2018; Chen et al., 2019; Goding Sauer et al., 2021), 
largely because of the sparsity of reliable data 
about former alcohol consumption or associated 
relative risks. Some other studies may impute 
data on former alcohol consumption by using 
modelling of other available data about such 
consumption (Shield et al., 2020). Third, because 
alcohol consumption is generally highly under-
reported in surveys, researchers may adjust data 
about consumption based on production, sales, 
or taxation statistics using different methods 
(Islami et al., 2018; Esser et al., 2022). However, 
these statistics generally are not stratified by 
age, sex, or other demographic characteristics, 
whereas the extent of underreporting may differ 
across population groups. Fourth, studies have 
generally used the same cancer-specific relative 
risks for all evaluated populations; therefore, 
variations in PAFs across populations reflect 
differences in alcohol consumption and distribu-
tion of cases by cancer site. However, the burden 

of a cancer associated with alcohol in a popula-
tion may be substantially high due to other risk 
factors, which may result in overestimation of 
the number of alcohol-attributable cases for that 
cancer site and, consequently, overestimation of 
the total number and proportion of alcohol-at-
tributable cases (all cancers combined) in that 
population. Fifth, previous studies generally 
have not taken into account possible interactions 
between alcohol consumption and genetic or 
potentially modifiable risk factors (e.g. cigarette 
smoking, viral hepatitis), which may result in 
misestimation of PAFs. Finally, PAF estimates 
may vary across studies because of differences in 
the list of cancer sites included in the analyses.

1.3.2	 Cancer cases attributable to alcohol 
consumption

Whereas the APC reported in the previous 
section was reported by WHO region, this 
section describes regional patterns using the 
United Nations geographical regions (UNSTAT, 
2024).

(a)	 All cancers combined

(i)	 Global patterns
In 2020, an estimated 741 300 new cancer  

cases, or 4.1% of all new cancer cases globally, 
were attributable to current alcohol consumption 
(Rumgay et al., 2021b) (Table 1.5). About three 
quarters of those cancers occurred among males 
(568 700 cases among males, and 127 600 cases 
among females), resulting in a larger propor-
tion of alcohol-attributable new cancer cases 
among males (6.1%) than among females (2.0%). 
Although consuming > 60 g of alcohol per day 
contributed the most alcohol-attributable new 
cancer cases (346 400 cases; 46.7%), followed by 
consuming 20–60 g of alcohol per day (291 800 
cases; 39.4%), consuming a moderate amount 
of alcohol (<  20  g per day) also contributed a 
considerable number of cases (103 100 cases; 
13.9%) (Rumgay et al., 2021a).
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Table 1.5 Number and proportion of new cancer cases in 2020 attributable to alcohol consumption by cancer site, sex, and 
region, all ages combined

Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

All sites excluding non-melanoma skin cancer (C00–C97 excluding C44)
Global 4.1 (3.1–5.3) 741 300 (558 500–951 200) 6.1 (4.6–7.9) 568 700 (422 500–731 100) 2.0 (1.6–2.5) 172 600 (135 900–220 100)
Africa
Eastern Africa 2.6 (1.8–3.4) 8300 (5800–11 100) 4.9 (3.4–6.4) 6000 (4200–7900) 1.1 (0.8–1.6) 2300 (1700–3100)
Middle Africa 2.5 (1.7–3.5) 2600 (1700–3700) 4.3 (2.8–5.8) 1900 (1200–2600) 1.2 (0.8–1.7) 740 (510–1000)
Northern Africa 0.3 (0.1–3.3) 990 (420–9800) 0.6 (0.2–6.5) 820 (350–9500) 0.1 (0.0–0.2) 180 (80–370)
Southern Africa 3.9 (2.7–5.0) 4200 (2900–5400) 5.7 (4.2–7.0) 2800 (2100–3500) 2.3 (1.4–3.3) 1400 (830–1900)
Western Africa 2.9 (1.8–4.2) 7000 (4300–10 100) 4.5 (2.6–6.5) 4400 (2500–6300) 1.8 (1.3–2.6) 2700 (1900–3700)
Asia
Eastern Asia 5.7 (3.6–7.9) 332 100 (208 800–460 200) 8.6 (5.4–11.8) 275 900 (172 600–378 400) 2.1 (1.4–3.1) 56 300 (36 200–81 900)
South-central Asia 3.5 (2.0–6.9) 68 100 (37 900–133 800) 6.2 (3.5–12.0) 59 200 (33 200–114 800) 0.9 (0.5–1.9) 8900 (4800–19 000)
South-eastern Asia 2.6 (1.6–3.7) 27 700 (17 500–39 700) 4.4 (2.7–6.4) 23 000 (14 100–33 400) 0.8 (0.6–1.1) 4700 (3300–6400)
Western Asia 0.7 (0.5–1.2) 3000 (2000–5200) 1.0 (0.7–1.7) 2300 (1500–3900) 0.4 (0.2–0.6) 750 (480–1300)
Europe
Central and eastern 
Europe

5.6 (4.6–6.6) 71 400 (57 800–84 200) 7.8 (6.5–9.0) 49 900 (41 100–57 300) 3.4 (2.6–4.3) 21 500 (16 700–26 900)

Northern Europe 3.9 (3.0–4.8) 24 800 (19 200–30 300) 4.7 (3.8–5.5) 15 600 (12 600–18 300) 3.0 (2.2–4.0) 9200 (6600–12 100)
Southern Europe 3.6 (2.8–4.4) 32 400 (25 200–39 400) 4.8 (3.8–5.7) 23 100 (18 300–27 400) 2.3 (1.7–3.0) 9300 (6900–12 000)
Western Europe 4.2 (3.3–5.1) 52 800 (41 300–63 500) 5.1 (4.1–6.0) 34 400 (27 500–40 300) 3.2 (2.4–4.1) 18 400 (13 800–23 200)
Americas
Latin America and 
the Caribbean

2.8 (2.1–3.5) 39 300 (29 600–49 400) 3.9 (3.0–4.7) 26 800 (20 600–32 300) 1.8 (1.3–2.4) 12 600 (9100–17 100)

North America 3.0 (2.1–4.0) 59 600 (40 600–77 800) 3.8 (2.7–4.8) 38 500 (27 000–48 400) 2.2 (1.4–3.0) 21 200 (13 500–29 400)
Oceania
Australia and New 
Zealand

4.1 (3.0–5.1) 6800 (5000–8600) 4.8 (3.7–5.8) 4200 (3200–5100) 3.3 (2.2–4.4) 2600 (1700–3500)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

1.2 (0.2–2.2) 190 (40–370) 2.1 (0.4–4.1) 160 (30–310) 0.4 (0.1–0.7) 30 (10–60)
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Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Lip and oral cavity (C00–C06)
Global 20.2 (12.1–32.3) 74 900 (44 600–119 600) 25.9 (15.6–40.9) 66 700 (40 000–105 300) 7.3 (4.1–12.7) 8200 (4600–14 300)
Africa
Eastern Africa 13.5 (7.2–21.1) 630 (340–980) 20.1 (10.8–30.9) 540 (290–830) 4.5 (2.4–7.7) 90 (50–150)
Middle Africa 19.7 (11.1–29.2) 280 (160–420) 27.4 (15.5–40.0) 240 (140–350) 7.5 (4.0–12.1) 40 (20–70)
Northern Africa 2.3 (1.0–15.8) 70 (30–510) 4.0 (1.7–28.5) 70 (30–490) 0.4 (0.1–1.2) 6 (< 5–20)
Southern Africa 27.3 (14.4–40.9) 580 (310–870) 37.3 (20.1–53.8) 490 (260–700) 11.5 (5.4–20.4) 100 (40–170)
Western Africa 18.4 (10.8–27.8) 520 (310–790) 27.3 (16.4–40.2) 430 (260–630) 7.5 (3.9–12.7) 100 (50–160)
Asia
Eastern Asia 22.4 (11.7–33.9) 9700 (5100–14 800) 31.1 (16.2–46.3) 8300 (4400–12 400) 8.4 (4.5–14.0) 1400 (750–2300)
South-central Asia 14.5 (6.3–30.2) 25 300 (11 100–52 700) 18.2 (8.1–36.4) 23 800 (10 500–47 500) 3.3 (1.3–11.9) 1400 (550–5200)
South-eastern Asia 12.7 (6.9–19.8) 2300 (1300–3600) 18.0 (9.8–27.9) 2000 (1100–3100) 4.2 (2.4–6.9) 300 (170–490)
Western Asia 7.2 (3.7–15.4) 320 (160–670) 10.7 (5.5–23.0) 290 (150–620) 1.6 (0.7–2.9) 30 (10–50)
Europe
Central and eastern 
Europe

38.6 (22.5–53.6) 10 100 (5900–14 000) 45.3 (26.5–62.0) 9000 (5300–12 300) 17.0 (9.4–26.6) 1100 (580–1700)

Northern Europe 31.4 (18.3–45.4) 2800 (1700–4100) 41.7 (24.7–58.8) 2300 (1400–3300) 14.8 (8.0–23.8) 510 (280–820)
Southern Europe 27.3 (15.6–39.4) 3400 (1900–4900) 36.7 (21.1–52.1) 2900 (1700–4100) 10.6 (5.9–16.9) 470 (260–750)
Western Europe 32.2 (18.9–45.6) 5700 (3400–8100) 42.2 (24.8–58.9) 4700 (2800–6500) 15.3 (8.9–23.5) 1000 (590–1600)
Americas
Latin America and 
the Caribbean

24.3 (13.5–35.7) 4300 (2400–6400) 32.9 (18.3–47.5) 3800 (2100–5600) 8.1 (4.4–13.3) 500 (270–820)

North America 28.0 (15.3–41.4) 7700 (4200–11 400) 36.0 (19.8–52.8) 6700 (3700–9800) 11.3 (6.0–17.8) 1000 (540–1600)
Oceania
Australia and New 
Zealand

33.2 (19.1–47.6) 1000 (590–1500) 41.9 (24.4–58.9) 870 (510–1200) 15.6 (8.4–24.9) 160 (90–260)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

6.3 (0.6–14.3) 80 (8–190) 9.1 (0.9–21.0) 70 (7–170) 1.7 (0.2–3.7) 8 (< 5–20)

Table 1.5   (continued)



74 IA
RC H

A
N

D
BO

O
KS O

F C
A

N
CER PREVEN

TIO
N

 – 20A

Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Pharynx (C09–C10, C12–C13)
Global 22.0 (9.0–37.8) 39 400 (16 100–67 800) 25.3 (10.4–43.4) 37 000 (15 200–63 400) 7.4 (2.8–13.4) 2500 (940–4400)
Africa
Eastern Africa 16.1 (5.9–27.5) 250 (90–430) 19.1 (7.0–32.4) 230 (90–400) 5.5 (2.0–10.5) 20 (7–40)
Middle Africa 23.6 (9.32–38.0) 180 (70–300) 26.5 (10.4–42.4) 170 (70–280) 7.5 (2.8–13.7) 9 (< 5–20)
Northern Africa 1.9 (0.6–16.5) 20 (6–170) 3.1 (1.0–28.2) 20 (6–170) 0.4 (0.1–1.1) < 5 (< 5–5)
Southern Africa 27.0 (10.3–45.0) 200 (80–330) 32.2 (12.4–52.8) 180 (70–300) 10.2 (3.3–20.0) 20 (6–30)
Western Africa 15.9 (6.2–27.1) 140 (50–230) 22.7 (9.1–37.5) 110 (40–180) 7.3 (2.4–13.7) 30 (9–50)
Asia
Eastern Asia 24.5 (9.3–39.9) 4900 (1900–8000) 27.1 (10.2–44.0) 4700 (1800–7700) 7.5 (3.0–12.9) 200 (80–340)
South-central Asia 12.3 (4.1–33.1) 8100 (2700–21 900) 14.5 (4.9–39.0) 7700 (2600–20 800) 2.9 (0.7–8.6) 370 (90–1100)
South-eastern Asia 15.2 (5.7–26.7) 1500 (560–2600) 17.9 (6.7–31.4) 1400 (530–2500) 3.4 (1.3–6.3) 60 (20–120)
Western Asia 8.5 (3.2–17.0) 90 (30–170) 12.4 (4.7–24.7) 80 (30–160) 1.4 (0.4–3.0) < 5 (< 5–10)
Europe
Central and eastern 
Europe

37.1 (15.5–56.0) 7500 (3100–11 300) 40.3 (16.9–60.2) 7100 (3000–10 600) 15.9 (6.0–27.2) 420 (160–710)

Northern Europe 31.3 (12.9–48.4) 1800 (740–2800) 36.9 (15.3–56.2) 1600 (660–2400) 13.6 (5.5–23.9) 190 (80–330)
Southern Europe 29.1 (11.7–45.2) 1900 (750–2900) 32.8 (13.3–50.6) 1800 (710–2700) 9.6 (3.6–16.8) 100 (40–170)
Western Europe 31.6 (13.2–48.9) 5000 (2100–7800) 37.5 (15.8–57.1) 4500 (1900–6800) 14.1 (5.3–24.3) 560 (210–970)
Americas
Latin America and 
the Caribbean

24.7 (9.6–40.1) 2800 (1100–4500) 28.4 (11.1–45.9) 2600 (1000–4300) 7.4 (2.9–13.3) 150 (60–270)

North America 28.2 (11.1–45.5) 4600 (1800–7500) 32.1 (12.7–51.4) 4300 (1700–6900) 10.4 (3.9–18.5) 310 (120–550)
Oceania
Australia and New 
Zealand

33.7 (14.1–52.4) 430 (180–660) 37.4 (15.7–57.8) 400 (170–610) 14.4 (5.7–25.0) 30 (10–50)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

6.8 (0.5–16.6) 10 (< 5–30) 7.5 (0.6–18.1) 10 (< 5–20) 1.6 (0.3–3.8) < 5 (< 5–< 5)

Table 1.5   (continued)
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Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Larynx (C32)
Global 15.0 (8.6–23.6) 27 600 (15 700–43 300) 16.6 (9.5–26.1) 26 400 (15 100–41 600) 4.7 (2.5–7.0) 1200 (620–1700)
Africa
Eastern Africa 11.6 (6.2–17.9) 260 (140–410) 13.4 (7.2–20.7) 250 (130–380) 3.5 (1.9–5.4) 10 (8–20)
Middle Africa 13.7 (7.4–20.2) 90 (50–130) 15.6 (8.4–23.0) 80 (50–120) 3.6 (1.9–5.6) < 5 (< 5–6)
Northern Africa 1.9 (0.9–26.4) 90 (40–1200) 2.1 (1.0–29.2) 90 (40–1200) 0.2 (< 0.1–0.5) < 5 (< 5–< 5)
Southern Africa 19.0 (10.1–28.9) 180 (100–280) 21.7 (11.7–32.8) 170 (90–260) 6.5 (3.0–10.7) 10 (5–20)
Western Africa 14.8 (8.3–22.5) 230 (130–350) 17.2 (9.6–26.0) 220 (120–330) 4.8 (2.5–7.8) 10 (7–20)
Asia
Eastern Asia 17.3 (8.8–26.7) 6200 (3200–9600) 18.8 (9.6–28.9) 6100 (3100–9300) 4.7 (2.3–7.5) 180 (90–290)
South-central Asia 8.5 (3.5–22.0) 4200 (1700–10 800) 9.6 (3.9–25.1) 4100 (1700–10 600) 1.7 (0.6–3.2) 110 (40–220)
South-eastern Asia 9.1 (4.9–14.2) 1000 (560–1600) 9.9 (5.4–15.4) 1000 (550–1600) 2.5 (1.3–3.9) 30 (20–50)
Western Asia 5.5 (2.7–11.2) 380 (190–780) 6.0 (3.0–12.3) 380 (190–770) 1.0 (0.5–1.7) 6 (< 5–10)
Europe
Central and eastern 
Europe

26.6 (15.4–38.0) 4800 (2800–6900) 28.2 (16.4–40.1) 4700 (2700–6700) 10.3 (5.5–15.1) 160 (90–230)

Northern Europe 22.8 (12.9–32.5) 870 (490–1200) 25.7 (14.6–36.5) 810 (460–1100) 9.1 (4.8–13.9) 60 (30–90)
Southern Europe 20.1 (11.6–29.4) 1900 (1100–2700) 22.0 (12.7–32.0) 1800 (1000–2600) 6.7 (3.5–9.9) 70 (40–110)
Western Europe 22.8 (13.0–32.8) 2000 (1100–2800) 25.9 (14.9–37.1) 1800 (1000–2600) 9.4 (5.0–14.0) 150 (80–220)
Americas
Latin America and 
the Caribbean

16.4 (8.8–24.4) 2600 (1400–3900) 18.6 (10.0–27.5) 2500 (1300–3700) 5.1 (2.7–8.0) 130 (70–210)

North America 18.7 (9.9–27.6) 2500 (1300–3700) 21.7 (11.5–31.9) 2300 (1200–3400) 7.0 (3.5–11.0) 190 (100–300)
Oceania
Australia and New 
Zealand

23.7 (13.5–34.4) 160 (90–230) 25.7 (14.7–37.1) 150 (90–220) 9.3 (4.8–14.6) 7 (< 5–10)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

4.4 (0.9–8.4) 7 (< 5–10) 5.3 (1.1–10.2) 7 (< 5–10) 1.1 (0.4–2.1) < 5 (< 5–< 5)

Table 1.5   (continued)
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Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Oesophagus (C15)
Global 31.6 (18.4–45.7) 189 700 (110 900–274 600) 39.2 (22.7–55.6) 163 100 (94 200–231 000) 14.3 (9.0–23.5) 26 600 (16 700–43 700)
Africa
Eastern Africa 25.2 (13.2–37.3) 4100 (2100–6000) 37.3 (19.1–53.8) 3200 (1600–4600) 11.6 (6.6–18.8) 880 (500–1400)
Middle Africa 26.9 (14.7–39.2) 580 (310–840) 35.7 (19.4–51.4) 480 (260–690) 12.1 (6.9–18.5) 100 (50–150)
Northern Africa 2.7 (1.1–11.2) 90 (40–360) 4.2 (1.8–18.9) 70 (30–330) 0.9 (0.3–2.3) 10 (< 5–30)
Southern Africa 35.5 (17.4–53.7) 1300 (630–1900) 47.4 (23.1–67.8) 1000 (490–1400) 18.8 (9.3–33.9) 280 (140–510)
Western Africa 22.2 (12.2–33.4) 530 (290–800) 31.2 (16.9–45.7) 410 (220–600) 11.3 (6.5–18.5) 120 (70–200)
Asia
Eastern Asia 37.7 (21.2–53.1) 133 800 (75 200–188 700) 46.4 (26.0–64.0) 115 500 (64 700–159 400) 17.2 (9.9–27.6) 18 300 (10 500–29 300)
South-central Asia 17.8 (9.4–40.2) 18 700 (9800–42 200) 24.5 (12.9–52.3) 16 000 (8400–34 100) 6.7 (3.5–20.4) 2700 (1400–8100)
South-eastern Asia 29.7 (16.5–43.2) 4300 (2400–6200) 34.7 (19.2–50.4) 4000 (2200–5800) 9.2 (5.7–13.9) 260 (160–400)
Western Asia 7.5 (3.7–22.6) 320 (160–970) 11.3 (5.6–25.1) 260 (130–580) 3.0 (1.5–19.8) 60 (30–390)
Europe
Central and eastern 
Europe

48.5 (28.0–63.9) 7500 (4300–9900) 53.5 (30.8–69.1) 6700 (3900–8700) 27.2 (15.7–41.4) 790 (460–1200)

Northern Europe 15.8 (9.5–21.4) 2000 (1200–2800) 15.6 (9.3–20.3) 1400 (840–1800) 16.4 (10.2–23.9) 640 (400–930)
Southern Europe 34.0 (20.4–45.7) 2100 (1300–2900) 38.7 (23.1–51.5) 1900 (1100–2500) 17.5 (11.0–25.4) 250 (160–360)
Western Europe 28.9 (17.4–38.1) 5300 (3200–7000) 31.4 (18.8–40.9) 4400 (2600–5700) 20.7 (13.0–29.4) 900 (560–1300)
Americas
Latin America and 
the Caribbean

30.6 (17.5–43.0) 5800 (3300–8200) 35.7 (20.2–49.9) 5100 (2900–7200) 14.6 (8.9–21.6) 670 (410–990)

North America 14.2 (8.3–19.5) 3000 (1700–4100) 14.4 (8.3–19.5) 2400 (1300–3200) 13.3 (8.2–19.5) 600 (370–880)
Oceania
Australia and New 
Zealand

18.9 (11.3–25.6) 360 (220–490) 18.3 (10.8–23.9) 250 (150–330) 20.5 (12.7–30.2) 110 (70–160)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

5.0 (1.0–9.4) 10 (< 5–20) 6.0 (1.3–11.3) 10 (< 5–20) 2.9 (0.6–5.6) < 5 (< 5–5)

Table 1.5   (continued)
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Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Colorectum (C18–C20)
Global 8.4 (6.3–10.6) 156 700 (116 800–196 500) 13.0 (9.7–16.2) 134 300 (100 500–167 200) 2.7 (2.0–3.5) 22 400 (16 300–29 400)
Africa
Eastern Africa 4.9 (3.2–6.5) 790 (520–1100) 8.2 (5.3–10.7) 650 (430–860) 1.7 (1.1–2.4) 140 (90–200)
Middle Africa 5.6 (3.9–7.6) 270 (190–370) 9.2 (6.4–12.3) 240 (160–310) 1.6 (1.0–2.3) 40 (20–50)
Northern Africa 0.7 (0.3–1.2) 140 (50–250) 1.3 (0.5–2.2) 130 (50–220) 0.1 (< 0.1–0.3) 10 (< 5–30)
Southern Africa 9.6 (6.4–12.7) 690 (460–910) 15.1 (10.6–19.4) 560 (390–720) 3.8 (2.0–5.4) 130 (70–190)
Western Africa 8.0 (5.9–10.2) 950 (690–1200) 12.1 (9.1–15.3) 790 (590–990) 3.0 (2.0–4.1) 160 (110–220)
Asia
Eastern Asia 7.9 (4.8–10.9) 57 600 (35 000–80 200) 12.3 (7.7–16.7) 51 400 (32 000–69 900) 2.0 (0.9–3.3) 6200 (2900–10 300)
South-central Asia 4.1 (1.6–5.9) 3900 (1600–5700) 6.2 (2.5–8.8) 3500 (1400–5000) 0.9 (0.3–1.6) 360 (130–640)
South-eastern Asia 4.0 (2.8–5.5) 4200 (2900–5700) 6.3 (4.4–8.4) 3700 (2600–5000) 1.1 (0.7–1.7) 500 (300–770)
Western Asia 2.1 (1.1–2.9) 860 (470–1200) 3.3 (1.8–4.4) 760 (420–1000) 0.6 (0.3–0.9) 100 (50–160)
Europe
Central and eastern 
Europe

13.0 (9.8–16.2) 22 200 (16 700–27 700) 19.8 (15.1–24.3) 17 500 (13 300–21 500) 5.8 (4.1–7.5) 4800 (3400–6200)

Northern Europe 11.5 (8.4–14.7) 9100 (6700–11 700) 17.4 (13.1–21.9) 7600 (5700–9600) 4.2 (2.8–5.9) 1500 (980–2100)
Southern Europe 9.7 (7.1–12.4) 11 800 (8600–15 100) 14.7 (10.8–18.6) 10 300 (7600–13 000) 2.9 (2.0–4.0) 1500 (1000–2000)
Western Europe 11.7 (8.8–14.7) 15 900 (12 000–20 000) 17.7 (13.5–21.8) 13 300 (10 200–16 500) 4.3 (2.9–5.8) 2600 (1800–3500)
Americas
Latin America and 
the Caribbean

7.6 (5.5–9.9) 9900 (7100–12 700) 12.7 (9.3–16.1) 8300 (6100–10 500) 2.5 (1.6–3.5) 1600 (1000–2200)

North America 9.4 (6.2–12.7) 16 100 (10 500–21 800) 14.8 (10.1–19.5) 13 700 (9300–18 000) 3.1 (1.6–4.9) 2500 (1300–3900)
Oceania
Australia and New 
Zealand

11.7 (8.2–15.5) 2200 (1600–2900) 17.9 (12.9–22.9) 1800 (1300–2300) 4.5 (2.7–6.8) 400 (230–590)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

2.1 (0.5–3.9) 20 (< 5–30) 3.3 (0.9–6.1) 20 (< 5–30) 0.3 (< 0.1–0.7) < 5 (< 5–5)

Table 1.5   (continued)
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Table 1.5   (continued)

Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Liver (C22)
Global 17.3 (4.9–31.6) 154 700 (43 700–281 500) 22.7 (6.4–40.9) 141 300 (39 600–255 000) 5.0 (1.5–9.8) 13 400 (4100–26 400)
Africa
Eastern Africa 11.4 (2.9–21.7) 1400 (360–2700) 16.5 (4.2–31.1) 1200 (300–2200) 4.0 (1.1–8.4) 200 (60–430)
Middle Africa 12.5 (3.3–23.5) 760 (200–1400) 16.4 (4.2–30.6) 690 (180–1300) 3.8 (1.2–7.4) 70 (20–140)
Northern Africa 1.5 (0.1–25.8) 460 (40–8200) 2.1 (0.2–39.7) 440 (30–8100) 0.2 (< 0.1–0.9) 30 (< 5–100)
Southern Africa 19.3 (5.0–35.4) 500 (130–920) 27.0 (6.9–47.9) 440 (110–780) 6.4 (1.7–14.7) 60 (20–140)
Western Africa 15.5 (4.2–28.6) 2700 (730–5000) 20.7 (5.5–37.7) 2400 (640–4400) 5.3 (1.5–11.1) 320 (90–670)
Asia
Eastern Asia 20.4 (5.6–37.1) 97 400 (26 800–177 600) 25.8 (7.0–46.6) 89 700 (24 500–162 300) 5.9 (1.7–11.7) 7700 (2200–15 300)
South-central Asia 7.8 (1.7–20.6) 4300 (940–11 300) 11.1 (2.4–27.8) 4000 (870–10 100) 1.5 (0.4–6.5) 290 (80–1200)
South-eastern Asia 11.6 (3.1–21.6) 11 500 (3100–21 400) 15.0 (4.0–27.9) 10 800 (2900–19 900) 2.7 (0.8–5.4) 750 (230–1500)
Western Asia 4.7 (1.1–13.5) 530 (130–1500) 7.0 (1.7–20.5) 490 (120–1400) 1.0 (0.3–2.2) 40 (10–90)
Europe
Central and eastern 
Europe

24.2 (7.0–40.2) 6000 (1700–10 000) 32.6 (9.5–52.4) 5000 (1400–8000) 10.8 (3.2–21.1) 1000 (300–2000)

Northern Europe 17.5 (5.0–29.6) 2100 (600–3500) 25.3 (7.1–42.0) 1900 (530–3100) 4.5 (1.4–8.9) 200 (60–400)
Southern Europe 19.7 (5.3–33.8) 4900 (1300–8400) 26.2 (6.9–44.5) 4400 (1200–7500) 5.7 (1.9–10.7) 450 (150–840)
Western Europe 23.8 (6.9–39.7) 6200 (1800–10 400) 30.6 (8.9–50.5) 5700 (1600–9400) 7.1 (2.3–13.3) 540 (170–1000)
Americas
Latin America and 
the Caribbean

12.8 (3.5–22.9) 5000 (1400–9000) 20.2 (5.5–36.0) 4300 (1200–7700) 3.9 (1.1–7.4) 710 (200–1300)

North America 21.5 (6.0–37.6) 10 000 (2800–17 500) 28.1 (7.8–48.6) 9100 (2500–15 800) 6.5 (2.0–12.2) 920 (280–1700)
Oceania
Australia and New 
Zealand

23.8 (6.6–40.1) 800 (220–1300) 30.2 (8.3–50.0) 730 (200–1200) 6.9 (2.3–13.6) 60 (20–120)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

4.3 (0.7–9.7) 40 (8–100) 6.5 (1.1–14.6) 40 (7–90) 0.8 (0.1–1.8) < 5 (< 5–7)



79

Reduction or cessation of alcoholic beverage consum
ption

Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

Breast, female (C50)
Global – – – – 4.4 (3.0–5.8) 98 300 (68 200–130 500)
Africa
Eastern Africa – – – – 2.1 (1.3–3.0) 940 (570–1400)
Middle Africa – – – – 2.7 (1.5–4.1) 480 (270–730)
Northern Africa – – – – 0.2 (< 0.1–0.4) 120 (50–230)
Southern Africa – – – – 4.6 (2.5–6.9) 750 (420–1100)
Western Africa – – – – 3.9 (2.4–5.7) 1900 (1200–2800)
Asia
Eastern Asia – – – – 4.1 (2.5–6.0) 22 300 (13 200–32 600)
South-central Asia – – – – 1.5 (0.7–2.5) 3700 (1700–6500)
South-eastern Asia – – – – 1.8 (1.1–2.5) 2800 (1800–4000)
Western Asia – – – – 0.8 (0.5–1.3) 520 (310–760)
Europe
Central and eastern 
Europe

– – – – 8.3 (5.7–11.2) 13 200 (9000–17 800)

Northern Europe – – – – 7.3 (4.8–10.0) 6100 (4000–8300)
Southern Europe – – – – 5.4 (3.6–7.2) 6500 (4400–8700)
Western Europe – – – – 7.5 (5.1–9.9) 12 700 (8600–16 800)

Americas
Latin America and 
the Caribbean

– – – – 4.2 (2.8–6.0) 8800 (5900–12 600)

North America – – – – 5.6 (3.5–8.0) 15 700 (9800–22 400)
Oceania  
Australia and New 
Zealand

– – – – 7.7 (5.1–10.9) 1800 (1200–2500)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

– – – – 0.7 (0.3–1.3) 20 (7–30)

Table 1.5   (continued)
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Cancer site (ICD-10 
codes) by region

Overall Males Females

PAF (95% CI) Alcohol-attributable  
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

PAF (95% CI) Alcohol-attributable 
cases (95% CI)a,b

All 7 cancer types associated with alcohol consumption combined
Global 11.7 (8.8–15) 741 300 (558 500–951 200) 21.6 (16–27.7) 568 700 (422 500–731 100) 4.7 (3.7–5.9) 172 600 (135 900–220 100)
Africa
Eastern Africa 8.4 (5.9–11.2) 8300 (5800–11 100) 20.5 (14.1–26.9) 6000 (4200–7900) 3.3 (2.4–4.5) 2300 (1700–3100)
Middle Africa 7.8 (5.2–10.8) 2600 (1700–3700) 18.7 (12.1–25.6) 1900 (1200–2600) 3.1 (2.1–4.4) 740 (510–1000)
Northern Africa 0.8 (0.3–8.1) 990 (420–9800) 2.1 (0.9–24.5) 820 (350–9500) 0.2 (0.1–0.5) 180 (80–370)
Southern Africa 12.4 (8.6–16) 4200 (2900–5400) 28.1 (20.6–34.6) 2800 (2100–3500) 5.7 (3.5–8.1) 1400 (830–1900)
Western Africa 8.1 (5.0–11.6) 7000 (4300–10 100) 19.2 (11.0–27.9) 4400 (2500–6300) 4.2 (2.9–5.8) 2700 (1900–3700)
Asia
Eastern Asia 15 (9.5–20.9) 332 100 (208 800–460 200) 25.3 (15.8–34.7) 275 900 (172 600–378 400) 5.0 (3.2–7.3) 56 300 (36 200–81 900)
South-central Asia 8.5 (4.7–16.7) 68 100 (37 900–133 800) 15.4 (8.6–29.8) 59 200 (33 200–114 800) 2.1 (1.2–4.6) 8900 (4800–19 000)
South-eastern Asia 6.6 (4.2–9.5) 27 700 (17 500–39 700) 13.4 (8.2–19.4) 23 000 (14 100–33 400) 1.9 (1.4–2.6) 4700 (3300–6400)
Western Asia 2.3 (1.5–4.0) 3000 (2000–5200) 5.4 (3.6–9.3) 2300 (1500–3900) 0.9 (0.6–1.4) 750 (480–1300)
Europe
Central and eastern 
Europe

16.4 (13.3–19.4) 71 400 (57 800–84 200) 29.3 (24.2–33.7) 49 900 (41 100–57 300) 8.1 (6.3–10.2) 21 500 (16 700–26 900)

Northern Europe 12.1 (9.3–14.8) 24 800 (19 200–30 300) 21.4 (17.2–25) 15 600 (12 600–18 300) 6.9 (5.0–9.1) 9200 (6600–12 100)
Southern Europe 10.8 (8.4–13.1) 32 400 (25 200–39 400) 20.4 (16.2–24.2) 23 100 (18 300–27 400) 5.0 (3.7–6.4) 9300 (6900–12 000)
Western Europe 13.5 (10.6–16.2) 52 800 (41 300–63 500) 24.9 (20.0–29.2) 34 400 (27 500–40 300) 7.3 (5.4–9.1) 18 400 (13 800–23 200)
Americas
Latin America and 
the Caribbean

8.9 (6.7–11.2) 39 300 (29 600–49 400) 19.7 (15.2–23.8) 26 800 (20 600–32 300) 4.1 (3.0–5.6) 12 600 (9100–17 100)

North America 10.3 (7.0–13.5) 59 600 (40 600–77 800) 20.9 (14.7–26.4) 38 500 (27 000–48 400) 5.4 (3.4–7.5) 21 200 (13 500–29 400)
Oceania
Australia and New 
Zealand

12.9 (9.5–16.4) 6800 (5000–8600) 23.8 (18.2–28.7) 4200 (3200–5100) 7.4 (5.0–10.0) 2600 (1700–3500)

Melanesia, 
Micronesia 
(Federated States 
of), and Polynesia

3.1 (0.6–5.9) 190 (40–370) 6.7 (1.2–12.9) 160 (30–310) 0.9 (0.3–1.6) 30 (10–60)

CI, confidence interval; ICD-10, International Statistical Classification of Diseases and Related Health Problems, 10th revision; PAF, population attributable fraction.
a Numbers > 10 are rounded to the nearest 10 or 100, depending on the value.
b Number of cases suppressed if < 5.
Data are from the Global Cancer Observatory (Rumgay et al., 2021b). For methodology, see Rumgay et al. (2021a).

Table 1.5   (continued)
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When former alcohol consumption was 
included, the PAF and the number of alcohol- 
attributable new cancer cases globally in 2020 
increased to 5.2% and 925 900 cases overall (7.7% 
and 713 200 cases among males, and 2.4% and 
212  700 cases among females) (Rumgay et al., 
2021a).

(ii)	 Regional and national patterns
The largest regional PAFs and numbers of 

alcohol-attributable new cancer cases in 2020 
were in eastern Asia (5.7%; 332  100 cases) and 
central and eastern Europe (5.6%; 71 400 cases). 
The smallest regional PAFs in 2020 were in 
northern Africa (0.3%) and western Asia (0.7%) 
(Rumgay et al., 2021b) (Table 1.5; Fig. 1.5).

The largest regional PAFs among males were 
in eastern Asia (8.6%), European subregions 
(ranging from 4.7% in northern Europe to 7.8% 
in central and eastern Europe), south-central Asia 
(6.2%), southern Africa (5.7%), eastern Africa 
(4.9%), and Australia and New Zealand (4.8%), 
although the PAFs were not substantially smaller 
in four other regions (western Africa, middle 
Africa, Latin America and the Caribbean, and 
north America), where they ranged from 3.8% to 
4.5% (Table 1.5). The smallest PAFs among males 
in 2020 were in the three remaining regions: 
northern Africa (0.6%), western Asia (1.0%), and 
Melanesia, the Federated States of Micronesia, 
and Polynesia (2.1%). Most of the countries 
with the largest PAFs among males were in 
eastern and south-eastern Asia and central and 
eastern Europe, but several countries in sub- 
Saharan Africa also had large PAFs among males 
(Fig. 1.5A).

In every region, PAFs of all new cancer 
cases in 2020 were smaller among females than 
among males (Table  1.5). The largest regional 
PAFs among females were in Europe (ranging 
from 2.3% in southern Europe to 3.4% in central 
and eastern Europe), Australia and New Zealand 
(3.3%), southern Africa (2.3%), and north 
America (2.2%). Most of the countries with the 

largest PAFs among females were in central and 
eastern Europe (Fig. 1.5B).

(b)	 Specific cancer sites

For all cancer sites associated with alcohol 
consumption, PAFs among both sexes in 2020 
were largest in central and eastern Europe and 
smallest in northern Africa (Table  1.5). The 
regional variations in PAFs for each cancer 
site were generally similar to variations for all 
cancers combined (described previously), except 
for oesophageal cancer and colorectal cancer (see 
below). The largest regional PAFs among both 
males and females were generally in Europe, 
Australia and New Zealand, and southern Africa. 
In addition, the largest regional PAFs were in east 
and south-central Asia and eastern Africa among 
males, and in north America among females.

(i)	 Lip and oral cavity cancer
Globally, the proportion of new lip and oral 

cavity cancer cases in 2020 attributable to alcohol 
consumption was 20.2% (Table 1.5). The PAF was 
substantially larger among males (25.9%; 66 700 
cases) than among females (7.3%; 8200 cases). The 
largest PAFs were in central and eastern Europe 
among both males (45.3%) and females (17.0%), 
and the smallest PAFs were in northern Africa 
among both males (4.0%) and females (0.4%).

(ii)	 Pharyngeal cancer
Globally, the proportion of new pharyngeal 

cancer cases in 2020 attributable to alcohol 
consumption was 22.0% (Table 1.5). The PAF was 
substantially larger among males (25.3%; 37 000 
cases) than among females (7.4%; 2500 cases). The 
largest PAFs were in central and eastern Europe 
among both males (40.3%) and females (15.9%), 
and the smallest PAFs were in northern Africa 
among both males (3.1%) and females (0.4%).

(iii)	 Laryngeal cancer
Globally, the proportion of new laryngeal 

cancer cases in 2020 attributable to alcohol 
consumption was 15.0% (Table  1.5). The PAF 
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Fig. 1.5 Proportion of new cancer cases in 2020 attributable to alcohol consumption by country, 
in males (A) and females (B)

From Rumgay et al. (2021b).
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and the number of alcohol-attributable laryngeal 
cancer cases were larger among males (16.6%; 
26 400 cases) than among females (4.7%; 1200 
cases). The largest PAFs were in central and 
eastern Europe among both males (28.2%) and 
females (10.3%), and the smallest PAFs were in 
northern Africa among both males (2.1%) and 
females (0.2%).

(iv)	 Oesophageal cancer
Squamous cell carcinoma is the only subtype 

of oesophageal cancer that has an established 
association with alcohol consumption (IARC, 
2012a), but previous studies have often reported 
the corresponding PAFs as the proportion of 
all oesophageal cancers. Globally, the largest 
PAF by cancer site in 2020 was for oesophageal 
cancer (31.6%), which contributed the most cases 
(189 700 cases) to the global burden of alcohol- 
attributable cancer cases (Table 1.5). The PAF was 
substantially larger among males (39.2%; 163 100 
cases) than among females (14.3%; 26 600 cases).

Among males, regional patterns of PAFs 
for oesophageal cancer differed from patterns 
for all cancers combined (described previ-
ously). Notably, several additional subregions 
were among the regions with the largest PAFs 
for oesophageal cancer, including central and 
eastern Europe (53.5%), southern Africa (47.4%), 
eastern Asia (46.4%), southern Europe (38.7%), 
eastern Africa (37.3%), Latin America and the 
Caribbean (35.7%), middle Africa (35.7%), 
and south-eastern Asia (34.7%). In contrast, 
Australia and New Zealand (18.3%), northern 
Europe (15.6%), and north America (14.4%) – 
regions with relatively large PAFs for all cancers 
combined – were among the regions with rela-
tively small PAFs for oesophageal cancer among 
males. This discrepancy may be due, in part, 
to the higher incidence rates for oesophageal 
adenocarcinoma (which has not been linked 
to alcohol consumption) in those three regions 
compared with the rest of the world, especially 
among males (Arnold et al., 2015; Li et al., 2022). 

The smallest PAF for oesophageal cancer among 
males was in northern Africa (4.2%). The PAFs 
for oesophageal cancer among females ranged 
from 0.9% in northern Africa to 27.2% in central 
and eastern Europe. The regions with the largest 
PAFs for oesophageal cancer among females 
were those with the largest PAFs for all cancers 
combined (PAFs ≥ 13.3%), as well as eastern Asia 
(17.2%) and Latin America and the Caribbean 
(14.6%).

(v)	 Colorectal cancer
Globally, the proportions of new colon cancer 

cases (8.1%) and rectal cancer cases (9.0%) in 
2020 attributable to alcohol consumption were 
comparable (Rumgay et al., 2021a). Globally, the 
proportion of new cases of colon and rectal cancer 
combined (colorectal cancer) in 2020 attributable 
to alcohol consumption was 8.4% (Table  1.5). 
The PAF was substantially larger among males 
(13.0%; 134  300 cases) than among females 
(2.7%; 22  400 cases). Unlike regional patterns 
for all cancers combined, no Asian or African 
subregions were among the regions with the 
largest PAFs for colorectal cancer among males, 
which included regions in Europe (ranging from 
14.7% in southern Europe to 19.8% in central 
and eastern Europe), Australia and New Zealand 
(17.9%), and north America (14.8%). The PAF was 
≤ 12.7% in all other regions and was smallest in 
northern Africa (1.3%). The PAFs for colorectal 
cancer among females ranged from 0.1% in 
northern Africa to 5.8% in central and eastern 
Europe. The regions with the largest PAFs for 
colorectal cancer among females were those with 
the largest PAFs for all cancers combined (PAFs 
≥ 2.9%), as well as western Africa (3.0%).

(vi)	 Liver cancer
Hepatocellular carcinoma is the only subtype 

of liver cancer that has an established associa-
tion with alcohol consumption (IARC, 2012a), 
but previous studies have often reported the 
corresponding PAFs as the proportion of all 
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liver cancers. Globally, the proportion of new 
liver cancer cases in 2020 attributable to alcohol 
consumption was 17.3% (Table 1.5). The PAF and 
the number of alcohol-attributable liver cancer 
cases were larger among males (22.7%; 141 300 
cases) than among females (5.0%; 13 400 cases). 
The largest PAFs were in central and eastern 
Europe among both males (32.6%) and females 
(10.8%), and the smallest PAFs were in northern 
Africa among both males (2.1%) and females 
(0.2%).

(vii)	 Female breast cancer
In 2020, breast cancer was the most 

commonly diagnosed cancer among females 
worldwide and in most countries (154 of 185) 
(Sung et al., 2021). It also contributed the most 
alcohol-attributable cancer cases among females 
globally (98 300 cases) and in each region 
(Table 1.5). Globally, the proportion of new cases 
of female breast cancer in 2020 attributable to 
alcohol consumption was 4.4%. Similar to PAFs 
for all cancers combined, the largest PAFs for 
female breast cancer were in Europe (ranging 
from 5.4% in southern Europe to 8.3% in central 
and eastern Europe), Australia and New Zealand 
(7.7%), north America (5.6%), and southern 
Africa (4.6%). The smallest PAF for female breast 
cancer was in northern Africa (0.2%).

(viii)	 All seven cancer types associated with 
alcohol consumption combined

Globally, the 741 300 new cancer cases in 
2020 that were attributable to alcohol consump-
tion accounted for 11.7% of all cases of the seven 
cancer sites associated with alcohol consump-
tion (lip and oral cavity, pharynx, larynx,  
oesophagus, colorectum, liver, and female breast) 
combined; this proportion was 21.6% among 
males and 4.7% among females (Table  1.5). 
Oesophageal cancer contributed the most alco-
hol-attributable cases globally in 2020 (189 700 
cases, accounting for 25.6% of all cancer cases 
attributable to alcohol consumption), followed 

by colorectal cancer (156 7600 cases; 21.1%), liver 
cancer (154 700 cases; 20.9%), female breast 
cancer (98 300 cases; 13.3%), lip and oral 
cavity cancer (74 900 cases; 10.1%), pharyngeal 
cancer (39 400 cases; 5.3%), and laryngeal cancer 
(27 600 cases; 3.7%). The proportion of all seven 
alcohol-related cancers combined that were attri-
butable to alcohol consumption was largest in 
central and eastern Europe among both males 
(29.3%) and females (8.1%) and smallest in 
northern Africa among both males (2.1%) and 
females (0.2%).

References

Addo J, Cook S, Galbete C, Agyemang C, Klipstein-
Grobusch K, Nicolaou M, et al. (2018). Differences 
in alcohol consumption and drinking patterns in 
Ghanaians in Europe and Africa: the RODAM study. 
PLoS One. 13(11):e0206286. doi:10.1371/journal.
pone.0206286 PMID:30388130

Al-Ansari B, Thow AM, Day CA, Conigrave KM (2016). 
Extent of alcohol prohibition in civil policy in Muslim 
majority countries: the impact of globalization. 
Addiction. 111(10):1703–13. doi:10.1111/add.13159 
PMID:26508526

Allen LN, Townsend N, Williams J, Mikkelsen B, Roberts 
N, Wickramasinghe K (2018). Socioeconomic status 
and alcohol use in low- and lower-middle income 
countries: a systematic review. Alcohol. 70:23–31. 
doi:10.1016/j.alcohol.2017.12.002 PMID:29723827

Anand A, Roy N (2016). Prevalence and determinants of 
co-use of alcohol and tobacco among men in working 
age group (18–59 years) in India. Epidemiol Biostat 
Public Health. 13(1):e11642. doi:10.2427/11642

Anderson P, Kokole D, Llopis EJ (2021). Production, 
consumption, and potential public health impact of 
low- and no-alcohol products: results of a scoping 
review. Nutrients. 13(9):3153. doi:10.3390/nu13093153 
PMID:34579030

Aresi G, Bloomfield K (2021). Cultural differences in 
alcohol consumption: the state of the art and new 
perspectives on drinking culture research. In: Cooke 
R, Conroy D, Davies EL, Hagger MS, de Visser 
RO, editors. The Palgrave handbook of psycholog-
ical perspectives on alcohol consumption. Cham, 
Switzerland: Palgrave Macmillan; pp. 159–84. 
doi:10.1007/978-3-030-66941-6_7

Arnold M, Soerjomataram I, Ferlay J, Forman D (2015). 
Global incidence of oesophageal cancer by histological 

http://dx.doi.org/10.1371/journal.pone.0206286
http://dx.doi.org/10.1371/journal.pone.0206286
http://www.ncbi.nlm.nih.gov/pubmed/30388130
http://dx.doi.org/10.1111/add.13159
http://www.ncbi.nlm.nih.gov/pubmed/26508526
http://dx.doi.org/10.1016/j.alcohol.2017.12.002
http://www.ncbi.nlm.nih.gov/pubmed/29723827
https://doi.org/10.2427/11642
http://dx.doi.org/10.3390/nu13093153
http://www.ncbi.nlm.nih.gov/pubmed/34579030
http://dx.doi.org/10.1007/978-3-030-66941-6_7


85

Reduction or cessation of alcoholic beverage consumption

subtype in 2012. Gut. 64(3):381–7. doi:10.1136/gutjnl-
2014-308124 PMID:25320104

Beard E, Brown J, Kaner E, West R, Michie S (2017). 
Predictors of and reasons for attempts to reduce alcohol 
intake: a population survey of adults in England. PLoS 
One. 12(3):e0173458. doi:10.1371/journal.pone.0173458 
PMID:28278218

Berdzuli N, Ferreira-Borges C, Gual A, Rehm J (2020). 
Alcohol control policy in Europe: overview and 
exemplary countries. Int J Environ Res Public 
Health. 17(21):8162. doi:10.3390/ijerph17218162 
PMID:33158307

Borschmann R, Becker D, Spry E, Youssef GJ, Olsson 
CA, Hutchinson DM, et al.; Cannabis Cohorts 
Research Consortium (2019). Alcohol and parent-
hood: an integrative analysis of the effects of transi-
tion to parenthood in three Australasian cohorts.  
Drug Alcohol Depend. 197:326–34. doi:10.1016/j.
drugalcdep.2019.02.004 PMID:30878883

Britton A, Bell S (2015). Reasons why people change their 
alcohol consumption in later life: findings from the 
Whitehall II Cohort Study. PLoS One. 10(3):e0119421. 
doi:10.1371/journal.pone.0119421 PMID:25756213

Britton A, Ben-Shlomo Y, Benzeval M, Kuh D, Bell S 
(2015). Life course trajectories of alcohol consumption 
in the United Kingdom using longitudinal data from 
nine cohort studies. BMC Med. 13(1):47. doi:10.1186/
s12916-015-0273-z PMID:25858476

Bye EK, Moan IS (2020). Trends in older adults’ alcohol use 
in Norway 1985–2019. Nordisk Alkohol Nark. 37(5):444–
58. doi:10.1177/1455072520954325 PMID:35310776

Calvo E, Medina JT, Ornstein KA, Staudinger UM, Fried 
LP, Keyes KM (2020). Cross-country and historical 
variation in alcohol consumption among older men 
and women: leveraging recently harmonized survey 
data in 21 countries. Drug Alcohol Depend. 215:108219. 
doi:10.1016/j.drugalcdep.2020.108219 PMID:32795884

Çelen A (2015). Influence of holy month Ramadan 
on alcohol consumption in Turkey. J Relig Health. 
54(6):2122–33. doi :10.1007/s10943- 014-9875- 6 
PMID:24810139

Chen W, Xia C, Zheng R, Zhou M, Lin C, Zeng H, et 
al. (2019). Disparities by province, age, and sex in 
site-specific cancer burden attributable to 23 poten-
tially modifiable risk factors in China: a comparative 
risk assessment. Lancet Glob Health. 7(2):e257–69. 
doi:10.1016/S2214-109X(18)30488-1 PMID:30683243

Collins SE (2016). Associations between socioeconomic 
factors and alcohol outcomes. Alcohol Res. 38(1):83–94. 
PMID:27159815

Conigrave JH, Lee KSK, Zheng C, Wilson S, Perry J, 
Chikritzhs T, et al. (2020). Drinking risk varies within 
and between Australian Aboriginal and Torres Strait 
Islander samples: a meta-analysis to identify sources of 
heterogeneity. Addiction. 115(10):1817–30. doi:10.1111/
add.15015 PMID:32057135

Dawson DA, Goldstein RB, Grant BF (2013). Prospective 
correlates of drinking cessation: variation across the 
life-course. Addiction. 108(4):712–22. doi:10.1111/
add.12079 PMID:23216848

de Goeij MC, Suhrcke M, Toffolutti V, van de Mheen D, 
Schoenmakers TM, Kunst AE (2015). How economic 
crises affect alcohol consumption and alcohol-related 
health problems: a realist systematic review. Soc Sci 
Med. 131:131–46. doi:10.1016/j.socscimed.2015.02.025 
PMID:25771482

De Looze M, van Dorsselaer S, Stevens GWJM, Boniel-
Nissim M, Vieno A, Van den Eijnden RJJM (2019). 
The decline in adolescent substance use across 
Europe and North America in the early twenty-first 
century: a result of the digital revolution? Int J Public 
Health. 64(2):229–40. doi:10.1007/s00038-018-1182-7 
PMID:30560293

Dee TS (2001). Alcohol abuse and economic conditions: 
evidence from repeated cross-sections of individu-
al-level data. Health Econ. 10(3):257–70. doi:10.1002/
hec.588 PMID:11288191

Dewan G, Chowdhury FR (2015). Alcohol use and alcohol 
use disorders in Bangladesh. Asia Pac J Med Toxicol. 
4(2):83–90. doi:10.22038/apjmt.2015.5091

DiLoreto JT, Siegel M, Hinchey D, Valerio H, Kinzel 
K, Lee S, et al. (2012). Assessment of the average 
price and ethanol content of alcoholic beverages by 
brand–United States, 2011. Alcohol Clin Exp Res. 
36(7):1288–97. doi:10.1111/j.1530-0277.2011.01721.x 
PMID:22316218

EFSA Panel on Dietetic Products, Nutrition and Allergies 
(NDA) (2013). Scientific opinion on dietary reference 
values for energy. EFSA J. 11(1):3005. doi:10.2903/j.
efsa.2013.3005

Ejim OS, Brands B, Rehm J, Lachenmeier DW (2007). 
Composition of surrogate alcohol from South-Eastern 
Nigeria. Afr J Drug Alcohol Stud. 6(2):65–74. doi: 
10.5281/zenodo.3463104

Esser MB, Sherk A, Subbaraman MS, Martinez P, 
Karriker-Jaffe KJ, Sacks JJ, et al. (2022). Improving 
estimates of alcohol-attributable deaths in the United 
States: impact of adjusting for the underreporting of 
alcohol consumption. J Stud Alcohol Drugs. 83(1):134–
44. doi:10.15288/jsad.2022.83.134 PMID:35040769

European Commission (2022) Alcoholic beverages. 
Available from: https://knowledge4policy.ec.europa.
e u / h e a l t h - p r o m o t i o n - k n o w l e d g e - g a t e w a y/
alcoholic-beverages_en.

Evans-Polce RJ, Jang BJ, Maggs JL, Patrick ME (2020). 
Gender and age differences in the associations between 
family social roles and excessive alcohol use. Soc Sci 
Med. 244:112664. doi:10.1016/j.socscimed.2019.112664 
PMID:31726267

Francisco PMSB, Assumpção D, Borim FSA, Senicato 
C, Malta DC (2019). Prevalence and co-occur-
rence of modifiable risk factors in adults and older 

http://dx.doi.org/10.1136/gutjnl-2014-308124
http://dx.doi.org/10.1136/gutjnl-2014-308124
http://www.ncbi.nlm.nih.gov/pubmed/25320104
http://dx.doi.org/10.1371/journal.pone.0173458
http://www.ncbi.nlm.nih.gov/pubmed/28278218
http://dx.doi.org/10.3390/ijerph17218162
http://www.ncbi.nlm.nih.gov/pubmed/33158307
http://dx.doi.org/10.1016/j.drugalcdep.2019.02.004
http://dx.doi.org/10.1016/j.drugalcdep.2019.02.004
http://www.ncbi.nlm.nih.gov/pubmed/30878883
http://dx.doi.org/10.1371/journal.pone.0119421
http://www.ncbi.nlm.nih.gov/pubmed/25756213
http://dx.doi.org/10.1186/s12916-015-0273-z
http://dx.doi.org/10.1186/s12916-015-0273-z
http://www.ncbi.nlm.nih.gov/pubmed/25858476
http://dx.doi.org/10.1177/1455072520954325
http://www.ncbi.nlm.nih.gov/pubmed/35310776
http://dx.doi.org/10.1016/j.drugalcdep.2020.108219
http://www.ncbi.nlm.nih.gov/pubmed/32795884
http://dx.doi.org/10.1007/s10943-014-9875-6
http://www.ncbi.nlm.nih.gov/pubmed/24810139
http://dx.doi.org/10.1016/S2214-109X(18)30488-1
http://www.ncbi.nlm.nih.gov/pubmed/30683243
http://www.ncbi.nlm.nih.gov/pubmed/27159815
http://dx.doi.org/10.1111/add.15015
http://dx.doi.org/10.1111/add.15015
http://www.ncbi.nlm.nih.gov/pubmed/32057135
http://dx.doi.org/10.1111/add.12079
http://dx.doi.org/10.1111/add.12079
http://www.ncbi.nlm.nih.gov/pubmed/23216848
http://dx.doi.org/10.1016/j.socscimed.2015.02.025
http://www.ncbi.nlm.nih.gov/pubmed/25771482
http://dx.doi.org/10.1007/s00038-018-1182-7
http://www.ncbi.nlm.nih.gov/pubmed/30560293
http://dx.doi.org/10.1002/hec.588
http://dx.doi.org/10.1002/hec.588
http://www.ncbi.nlm.nih.gov/pubmed/11288191
https://doi.org/10.22038/apjmt.2015.5091
http://dx.doi.org/10.1111/j.1530-0277.2011.01721.x
http://www.ncbi.nlm.nih.gov/pubmed/22316218
http://dx.doi.org/10.2903/j.efsa.2013.3005
http://dx.doi.org/10.2903/j.efsa.2013.3005
https://doi.org/10.5281/zenodo.3463104
http://dx.doi.org/10.15288/jsad.2022.83.134
http://www.ncbi.nlm.nih.gov/pubmed/35040769
https://knowledge4policy.ec.europa.eu/health-promotion-knowledge-gateway/alcoholic-beverages_en
https://knowledge4policy.ec.europa.eu/health-promotion-knowledge-gateway/alcoholic-beverages_en
https://knowledge4policy.ec.europa.eu/health-promotion-knowledge-gateway/alcoholic-beverages_en
http://dx.doi.org/10.1016/j.socscimed.2019.112664
http://www.ncbi.nlm.nih.gov/pubmed/31726267


86

IARC HANDBOOKS OF CANCER PREVENTION – 20A

people. Rev Saude Publica. 53:86. doi:10.11606/s1518-
8787.2019053001142 PMID:31644769

Fuller NJ, Lee SH, Buglass AJ (2011a). Macronutrient 
content of alcoholic beverages. In: Buglass AJ, editor. 
Handbook of alcoholic beverages: technical, analytical 
and nutritional aspects. Chichester, UK: John Wiley 
and Sons; pp. 961–74.

Fuller NJ, Lee SH, Buglass AJ (2011b). Nutritional and 
health aspects. General introduction. In: Buglass AJ, 
editor. Handbook of alcoholic beverages: technical, 
analytical and nutritional aspects. Chichester, UK: 
John Wiley and Sons; pp. 935–48.

GBD 2016 Alcohol Collaborators (2018). Alcohol use and 
burden for 195 countries and territories, 1990–2016: a 
systematic analysis for the Global Burden of Disease 
Study 2016. Lancet. 392(10152):1015–35. doi:10.1016/
S0140-6736(18)31310-2 PMID:30146330

GBD 2019 Cancer Risk Factors Collaborators (2022). The 
global burden of cancer attributable to risk factors, 
2010–19: a systematic analysis for the Global Burden 
of Disease Study 2019. Lancet. 400(10352):563–91. 
doi:10.1016/S0140-6736(22)01438-6 PMID:35988567

GBD 2019 Risk Factors Collaborators (2020). Global 
burden of 87 risk factors in 204 countries and territories, 
1990–2019: a systematic analysis for the Global Burden 
of Disease Study 2019. Lancet. 396(10258):1223–49. 
doi:10.1016/S0140-6736(20)30752-2 PMID:33069327

Gilbert PA, Pass LE, Keuroghlian AS, Greenfield TK, 
Reisner SL (2018). Alcohol research with trans-
gender populations: a systematic review and 
recommendations to strengthen future studies. 
Drug Alcohol Depend. 186:138–46. doi:10.1016/j.
drugalcdep.2018.01.016 PMID:29571076

Glantz MD, Bharat C, Degenhardt L, Sampson NA, 
Scott KM, Lim CCW, et al.; WHO World Mental 
Health Survey Collaborators (2020). The epidemio-
logy of alcohol use disorders cross-nationally: find-
ings from the World Mental Health Surveys. Addict 
Behav. 102:106128. doi:10.1016/j.addbeh.2019.106128 
PMID:31865172

Gmel G, Rehm J (2004). Measuring alcohol consump-
tion. Contemp Drug Probl. 31(3):467–540. 
doi:10.1177/009145090403100304

Gmel G, Rehm J, Kuntsche E (2003). Binge drinking in 
Europe: definitions, epidemiology, and consequences. 
Sucht. 49(2):105–16. doi:10.1024/suc.2003.49.2.105

Goding Sauer A, Fedewa SA, Bandi P, Minihan AK, 
Stoklosa M, Drope J, et al. (2021). Proportion of cancer 
cases and deaths attributable to alcohol consumption by 
US state, 2013-2016. Cancer Epidemiol. 71(Pt A):101893. 
doi:10.1016/j.canep.2021.101893 PMID:33477084

Greenland S (2015). Concepts and pitfalls in measuring 
and interpreting attributable fractions, prevented 
fractions, and causation probabilities. Ann Epidemiol. 
25(3):155–61. doi:10.1016/j.annepidem.2014.11.005 
PMID:25498918

Grevers X, Ruan Y, Poirier AE, Walter SD, Villeneuve 
PJ, Friedenreich CM, et al.; ComPARe Study Team 
(2019). Estimates of the current and future burden of 
cancer attributable to alcohol consumption in Canada. 
Prev Med. 122:40–8. doi:10.1016/j.ypmed.2019.03.020 
PMID:31078172

Grittner U, Wilsnack S, Kuntsche S, Greenfield TK, 
Wilsnack R, Kristjanson A, et al. (2020). A multilevel 
analysis of regional and gender differences in the 
drinking behavior of 23 countries. Subst Use Misuse. 
55(5):772–86. doi:10.1080/10826084.2019.1702700 
PMID:31876222

Guelinckx I, Devlieger R, Vansant G (2011). Alcohol 
during pregnancy and lactation: recommendations 
versus real intake. Arch Public Health. 68(4):134. 
doi:10.1186/0778-7367-68-4-134

Guo X, Huang YG (2015). The development of alcohol pol- 
icy in contemporary China. J Food Drug Anal. 23(1): 
19–29. doi:10.1016/j.jfda.2014.05.002 PMID:28911442

Gururaj G, Gautham MS, Arvind BA (2021). Alcohol 
consumption in India: a rising burden and a fractured 
response. Drug Alcohol Rev. 40(3):368–84. doi:10.1111/
dar.13179 PMID:33000887

Hajema KJ, Knibbe RA (1998). Changes in social 
roles as predictors of changes in drinking behav-
iour. Addiction. 93(11):1717–27. doi:10.1046/j.1360-
0443.1998.931117179.x PMID:9926534

Halonen JI, Stenholm S, Pulakka A, Kawachi I, Aalto V, 
Pentti J, et al. (2017). Trajectories of risky drinking 
around the time of statutory retirement: a longitu-
dinal latent class analysis. Addiction. 112(7):1163–70. 
doi:10.1111/add.13811 PMID:28257157

Han BH, Moore AA, Sherman S, Keyes KM, Palamar JJ 
(2017). Demographic trends of binge alcohol use and 
alcohol use disorders among older adults in the United 
States, 2005-2014. Drug Alcohol Depend. 170:198–207. 
doi:10.1016/j.drugalcdep.2016.11.003 PMID:27979428

He J, Assanangkornchai S, Cai L, McNeil E (2016). 
Disparities in drinking patterns and risks among 
ethnic majority and minority groups in China: the 
roles of acculturation, religion, family and friends. 
Drug Alcohol Depend. 159:198–206. doi:10.1016/j.
drugalcdep.2015.12.028 PMID:26790824

Ho RKS, Fok PWY, Chan HCH (2021). Pattern and deter-
minants of alcohol and tobacco co-use and its relation-
ship with smoking cessation in Hong Kong. Tob Prev 
Cessat. 7:21. doi:10.18332/tpc/132288 PMID:33778215

Högberg H, Skagerström J, Spak F, Nilsen P, Larsson 
M (2016). Alcohol consumption among partners of 
pregnant women in Sweden: a cross sectional study. 
BMC Public Health. 16(1):694. doi:10.1186/s12889-016-
3338-9 PMID:27484750

Holdsworth C, Frisher M, Mendonça M, DE Oliveiria C, 
Pikhart H, Shelton N (2017). Lifecourse transitions, 
gender and drinking in later life. Ageing Soc. 37(3):462–
94. doi:10.1017/S0144686X15001178 PMID:28539686

http://dx.doi.org/10.11606/s1518-8787.2019053001142
http://dx.doi.org/10.11606/s1518-8787.2019053001142
http://www.ncbi.nlm.nih.gov/pubmed/31644769
https://doi.org/10.1016/S0140-6736(18)31310-2
https://doi.org/10.1016/S0140-6736(18)31310-2
http://www.ncbi.nlm.nih.gov/pubmed/30146330
http://dx.doi.org/10.1016/S0140-6736(22)01438-6
http://www.ncbi.nlm.nih.gov/pubmed/35988567
http://dx.doi.org/10.1016/S0140-6736(20)30752-2
http://www.ncbi.nlm.nih.gov/pubmed/33069327
http://dx.doi.org/10.1016/j.drugalcdep.2018.01.016
http://dx.doi.org/10.1016/j.drugalcdep.2018.01.016
http://www.ncbi.nlm.nih.gov/pubmed/29571076
http://dx.doi.org/10.1016/j.addbeh.2019.106128
http://www.ncbi.nlm.nih.gov/pubmed/31865172
http://dx.doi.org/10.1177/009145090403100304
http://dx.doi.org/10.1024/suc.2003.49.2.105
http://dx.doi.org/10.1016/j.canep.2021.101893
http://www.ncbi.nlm.nih.gov/pubmed/33477084
http://dx.doi.org/10.1016/j.annepidem.2014.11.005
http://www.ncbi.nlm.nih.gov/pubmed/25498918
http://dx.doi.org/10.1016/j.ypmed.2019.03.020
http://www.ncbi.nlm.nih.gov/pubmed/31078172
http://dx.doi.org/10.1080/10826084.2019.1702700
http://www.ncbi.nlm.nih.gov/pubmed/31876222
http://dx.doi.org/10.1186/0778-7367-68-4-134
http://dx.doi.org/10.1016/j.jfda.2014.05.002
http://www.ncbi.nlm.nih.gov/pubmed/28911442
http://dx.doi.org/10.1111/dar.13179
http://dx.doi.org/10.1111/dar.13179
http://www.ncbi.nlm.nih.gov/pubmed/33000887
http://dx.doi.org/10.1046/j.1360-0443.1998.931117179.x
http://dx.doi.org/10.1046/j.1360-0443.1998.931117179.x
http://www.ncbi.nlm.nih.gov/pubmed/9926534
http://dx.doi.org/10.1111/add.13811
http://www.ncbi.nlm.nih.gov/pubmed/28257157
http://dx.doi.org/10.1016/j.drugalcdep.2016.11.003
http://www.ncbi.nlm.nih.gov/pubmed/27979428
http://dx.doi.org/10.1016/j.drugalcdep.2015.12.028
http://dx.doi.org/10.1016/j.drugalcdep.2015.12.028
http://www.ncbi.nlm.nih.gov/pubmed/26790824
http://dx.doi.org/10.18332/tpc/132288
http://www.ncbi.nlm.nih.gov/pubmed/33778215
http://dx.doi.org/10.1186/s12889-016-3338-9
http://dx.doi.org/10.1186/s12889-016-3338-9
http://www.ncbi.nlm.nih.gov/pubmed/27484750
http://dx.doi.org/10.1017/S0144686X15001178
http://www.ncbi.nlm.nih.gov/pubmed/28539686


87

Reduction or cessation of alcoholic beverage consumption

Holmes J, Fairbrother H, Livingston M, Meier PS, Oldham 
M, Pennay A, et al. (2022). Youth drinking in decline: 
what are the implications for public health, public 
policy and public debate? Int J Drug Policy. 102:103606. 
doi:10.1016/j.drugpo.2022.103606 PMID:35131690

Holton A, Boland F, Gallagher P, Fahey T, Kenny 
R, Cousins G (2019). Life course transitions and 
changes in alcohol consumption among older Irish 
adults: results from the Irish Longitudinal Study 
on Ageing (TILDA). J Aging Health. 31(9):1568–88. 
doi:10.1177/0898264318783080 PMID:29947553

Hu A, Jiang H, Dowling R, Guo L, Zhao X, Hao W, et 
al. (2022). The transition of alcohol control in China 
1990–2019: impacts and recommendations. Int J Drug 
Policy. 105:103698. doi:10.1016/j.drugpo.2022.103698 
PMID:35483250

Hufnagel A, Frick U, Ridinger M, Wodarz N (2017). 
Recovery from alcohol dependence: do smoking indi-
cators predict abstinence? Am J Addict. 26(4):366–73. 
doi:10.1111/ajad.12535 PMID:28376287

Hughes TL, Wilsnack SC, Kantor LW (2016). The influ-
ence of gender and sexual orientation on alcohol use 
and alcohol-related problems: toward a global perspec-
tive. Alcohol Res. 38(1):121–32. PMID:27159819

Hunt G, Kolind T, Antin T (2018). Conceptualizing 
ethnicity in alcohol and drug research: epidemiology 
meets social theory. J Ethn Subst Abuse. 17(2):187–98. 
doi:10.1080/15332640.2017.1316223 PMID:28511029

IARC (1976). Some naturally occurring substances. IARC 
Monogr Eval Carcinog Risk Chem Man. 10:1–353. 
Available from: https://publications.iarc.who.int/28 
PMID:992652

IARC (1978). Some N-nitroso compounds. IARC 
Monogr Eval Carcinog Risk Chem Man. 17:1–365. 
Available from: https://publications.iarc.who.int/35 
PMID:150392

IARC (1980). Some metals and metallic compounds. IARC 
Monogr Eval Carcinog Risk Chem Hum. 23:1–438. 
Available from: https://publications.iarc.who.int/41  
PMID:6933135

IARC (1982a). Some aromatic amines, anthraquinones 
and nitroso compounds, and inorganic fluorides used 
in drinking-water and dental preparations. IARC 
Monogr Eval Carcinog Risk Chem Hum. 27:1–341. 
Available from: https://publications.iarc.who.int/45  
PMID:6955259

IARC (1982b). Some industrial chemicals and dyestuffs. 
IARC Monogr Eval Carcinog Risk Chem Hum. 29:1–416. 
Available from: https://publications.iarc.who.int/47 
PMID:6957379

IARC (1985). Allyl compounds, aldehydes, epoxides and 
peroxides. IARC Monogr Eval Carcinog Risk Chem 
Hum. 36:1–369. Available from: https://publications.
iarc.who.int/54 PMID:3864739

IARC (1987a). Overall evaluations of carcinogenicity: an 
updating of IARC Monographs volumes 1 to 42. IARC 

Monogr Eval Carcinog Risks Hum Suppl. 7:1–440. 
Available from: https://publications.iarc.who.int/139  
PMID:3482203

IARC (1987b). Silica and some silicates. IARC Monogr Eval 
Carcinog Risk Chem Hum. 42:1–289. Available from: 
https://publications.iarc.who.int/60 PMID:2824337

IARC (1988). Alcohol drinking. IARC Monogr Eval 
Carcinog Risks Hum. 44:1–416. Available from: https://
publications.iarc.who.int/62 PMID:3236394

IARC (1991). Occupational exposures in insecticide 
application, and some pesticides. IARC Monogr Eval 
Carcinog Risks Hum. 53:5–612. Available from: https://
publications.iarc.who.int/71 PMID:1688189

IARC (1993a). Some naturally occurring substances: food 
items and constituents, heterocyclic aromatic amines 
and mycotoxins. IARC Monogr Eval Carcinog Risks 
Hum. 56:1–599. Available from: https://publications.
iarc.who.int/74

IARC (1993b). Beryllium, cadmium, mercury, and 
exposures in the glass manufacturing industry. 
IARC Monogr Eval Carcinog Risks Hum. 58:1–444. 
Available from: https://publications.iarc.who.int/76 
PMID:8022054

IARC (1995a). Dry cleaning, some chlorinated solvents 
and other industrial chemicals. IARC Monogr Eval 
Carcinog Risks Hum. 63:1–551. Available from: https://
publications.iarc.who.int/81 PMID:9139128

IARC (1995b). Wood dust and formaldehyde. IARC 
Monogr Eval Carcinog Risks Hum. 62:1–405. Available 
from: https://publications.iarc.who.int/80

IARC (1999). Re-evaluation of some organic chemicals, 
hydrazine and hydrogen peroxide (Part 1, Part 2, Part 
3). IARC Monogr Eval Carcinog Risks Hum. 71:1–1586. 
Available from: https://publications.iarc.who.int/89 
PMID:10507919

IARC (2002). Some traditional herbal medicines, some 
mycotoxins, naphthalene and styrene. IARC Monogr 
Eval Carcinog Risks Hum. 82:1–556. Available from: 
https://publications.iarc.who.int/100 PMID:12687954

IARC (2006a). Formaldehyde, 2-butoxyethanol and 
1-tert-butoxypropan-2-ol. IARC Monogr Eval 
Carcinog Risks Hum. 88:1–478. Available from: https://
publications.iarc.who.int/106 PMID:17366697

IARC (2006b). Inorganic and organic lead compounds. 
IARC Monogr Eval Carcinog Risks Hum. 87:1–471. 
Available from: https://publications.iarc.who.int/105 
PMID:17191367

IARC (2010). Alcohol consumption and ethyl carbamate. 
IARC Monogr Eval Carcinog Risks Hum. 96:3–1383. 
Available from: https://publications.iarc.who.int/114 
PMID:21735939

IARC (2012a). Personal habits and indoor combustions. 
IARC Monogr Eval Carcinog Risks Hum. 100E:1–538. 
Available from: https://publications.iarc.who.int/122 
PMID:23193840

http://dx.doi.org/10.1016/j.drugpo.2022.103606
http://www.ncbi.nlm.nih.gov/pubmed/35131690
http://dx.doi.org/10.1177/0898264318783080
http://www.ncbi.nlm.nih.gov/pubmed/29947553
https://doi.org/10.1016/j.drugpo.2022.103698
https://pubmed.ncbi.nlm.nih.gov/35483250
http://dx.doi.org/10.1111/ajad.12535
http://www.ncbi.nlm.nih.gov/pubmed/28376287
http://www.ncbi.nlm.nih.gov/pubmed/27159819
http://dx.doi.org/10.1080/15332640.2017.1316223
http://www.ncbi.nlm.nih.gov/pubmed/28511029
https://publications.iarc.who.int/28
http://www.ncbi.nlm.nih.gov/pubmed/992652
http://www.ncbi.nlm.nih.gov/pubmed/150392
http://www.ncbi.nlm.nih.gov/pubmed/6933135
https://publications.iarc.who.int/45
http://www.ncbi.nlm.nih.gov/pubmed/6955259
https://publications.iarc.who.int/47
http://www.ncbi.nlm.nih.gov/pubmed/6957379
https://publications.iarc.who.int/54
https://publications.iarc.who.int/54
http://www.ncbi.nlm.nih.gov/pubmed/3864739
https://publications.iarc.who.int/139
http://www.ncbi.nlm.nih.gov/pubmed/3482203
http://silicates
https://publications.iarc.who.int/60
http://www.ncbi.nlm.nih.gov/pubmed/2824337
https://publications.iarc.who.int/62
https://publications.iarc.who.int/62
http://www.ncbi.nlm.nih.gov/pubmed/3236394
https://publications.iarc.who.int/71
https://publications.iarc.who.int/71
http://www.ncbi.nlm.nih.gov/pubmed/1688189
https://publications.iarc.who.int/74
https://publications.iarc.who.int/74
https://publications.iarc.who.int/76
http://www.ncbi.nlm.nih.gov/pubmed/8022054
https://publications.iarc.who.int/81
https://publications.iarc.who.int/81
http://www.ncbi.nlm.nih.gov/pubmed/9139128
https://publications.iarc.who.int/80
https://publications.iarc.who.int/89
http://www.ncbi.nlm.nih.gov/pubmed/10507919
https://publications.iarc.who.int/100
http://www.ncbi.nlm.nih.gov/pubmed/12687954
https://publications.iarc.who.int/106
https://publications.iarc.who.int/106
http://www.ncbi.nlm.nih.gov/pubmed/17366697
https://publications.iarc.who.int/105
http://www.ncbi.nlm.nih.gov/pubmed/17191367
https://publications.iarc.who.int/114
http://www.ncbi.nlm.nih.gov/pubmed/21735939
https://publications.iarc.who.int/122
http://www.ncbi.nlm.nih.gov/pubmed/23193840


88

IARC HANDBOOKS OF CANCER PREVENTION – 20A

IARC (2012b). Chemical agents and related occupations. 
IARC Monogr Eval Carcinog Risks Hum. 100F:1–599. 
Available from: https://publications.iarc.who.int/123 
PMID:23189753

IARC (2012c). Arsenic, metals, fibres, and dusts. IARC 
Monogr Eval Carcinog Risks Hum. 100C:1–501. 
Available from: https://publications.iarc.who.int/120 
PMID:23189751

IARC (2013). Some chemicals present in industrial 
and consumer products, food and drinking-water. 
IARC Monogr Eval Carcinog Risks Hum. 101:9–549. 
Available from: https://publications.iarc.who.int/125 
PMID:24772663

IARC (2015). Some drugs and herbal products. IARC 
Monogr Eval Carcinog Risks Hum. 108:7–419. 
Available from: https://publications.iarc.who.int/132 
PMID:29905444

IARC (2017). Some organophosphate insecticides and 
herbicides. IARC Monogr Eval Carcinog Risks Hum. 
112:1–452. Available from: https://publications.iarc.
who.int/549 PMID:31829533

IARC (2018). Benzene. IARC Monogr Eval Carcinog Risks 
Hum. 120:1–301. Available from: https://publications.
iarc.who.int/576 PMID:31769947

IARC (2019a). Some chemicals that cause tumours 
of the urinary tract in rodents. IARC Monogr Eval 
Carcinog Risks Hum. 119:1–273. Available from: https://
publications.iarc.who.int/575 PMID:31550098

IARC (2019b). Pentachlorophenol and some related 
compounds. IARC Monogr Eval Carcinog Risks Hum. 
117:1–325. Available from: https://publications.iarc.
who.int/574 PMID:31283132

IARC (2021a). Acrolein, crotonaldehyde, and arecoline. 
IARC Monogr Identif Carcinog Hazard Hum. 128:1–
335. Available from: https://publications.iarc.who.
int/602 PMID:36924508

IARC (2021b). Some aromatic amines and related 
compounds. IARC Monogr Identif Carcinog Hazard 
Hum. 127:1–267. Available from: https://publications.
iarc.who.int/599 PMID:35044736

IARC (2022). List of classifications. Agents classified 
by the IARC Monographs, Volumes 1–132. Last 
updated 7 September 2022 [online database]. Lyon, 
France: International Agency for Research on Cancer. 
Available from: https://monographs.iarc.who.int/
list-of-classifications.

Islami F, Goding Sauer A, Miller KD, Siegel RL, Fedewa 
SA, Jacobs EJ, et al. (2018). Proportion and number 
of cancer cases and deaths attributable to poten-
tially modifiable risk factors in the United States. CA 
Cancer J Clin. 68(1):31–54. doi:10.3322/caac.21440 
PMID:29160902

Jirarattanasopha V, Witvorapong N, Hanvoravongchai 
P (2019). Impact of Buddhist Lent Dry Campaign on 
alcohol consumption behaviour: a community level 

study. Health Soc Care Community. 27(4):863–70. 
doi:10.1111/hsc.12702 PMID:30592341

Johansson E, Böckerman P, Prättälä R, Uutela A (2006). 
Alcohol-related mortality, drinking behavior, and 
business cycles: are slumps really dry seasons? Eur J 
Health Econ. 7(3):215–20. doi:10.1007/s10198-006-
0358-x PMID:16763804

Kahler CW, Borland R, Hyland A, McKee SA, O’Connor 
RJ, Fong GT, et al. (2010). Quitting smoking and 
change in alcohol consumption in the International 
Tobacco Control (ITC) Four Country Survey. 
Drug Alcohol Depend. 110(1–2):101–7. doi:10.1016/j.
drugalcdep.2010.02.008 PMID:20227840

Kasza KA, McKee SA, Rivard C, Hyland AJ (2012). Smoke-
free bar policies and smokers’ alcohol consumption: 
findings from the International Tobacco Control Four 
Country Survey. Drug Alcohol Depend. 126(1–2):240–5. 
doi:10.1016/j.drugalcdep.2012.05.022 PMID:22704125

Keyes KM, Jager J, Mal-Sarkar T, Patrick ME, Rutherford 
C, Hasin D (2019). Is there a recent epidemic of women’s 
drinking? A critical review of national studies. Alcohol 
Clin Exp Res. 43(7):1344–59. doi:10.1111/acer.14082 
PMID:31074877

Kilian C, O’Donnell A, Potapova N, López-Pelayo H, 
Schulte B, Miquel L, et al. (2022). Changes in alcohol 
use during the COVID-19 pandemic in Europe: a meta-
analysis of observational studies. Drug Alcohol Rev. 
41(4):918–31. doi:10.1111/dar.13446 PMID:35187739

King M, Smith A, Gracey M (2009). Indigenous health 
part 2: the underlying causes of the health gap. Lancet. 
374(9683):76–85. doi:10.1016/S0140-6736(09)60827-8 
PMID:19577696

Knox J, Schneider J, Greene E, Nicholson J, Hasin D, 
Sandfort T (2019). Using social network analysis 
to examine alcohol use among adults: a systematic 
review. PLoS One. 14(8):e0221360. doi:10.1371/journal.
pone.0221360 PMID:31437257

Kotelnikova Z (2017). Explaining counterfeit alcohol 
purchases in Russia. Alcohol Clin Exp Res. 41(4):810–9. 
doi:10.1111/acer.13340 PMID:28222488

Krauss MJ, Cavazos-Rehg PA, Plunk AD, Bierut LJ, 
Grucza RA (2014). Effects of state cigarette excise taxes 
and smoke-free air policies on state per capita alcohol 
consumption in the United States, 1980 to 2009. 
Alcohol Clin Exp Res. 38(10):2630–8. doi:10.1111/
acer.12533 PMID:25257814

Kretsch N, Harden KP (2014). Marriage, divorce, and 
alcohol use in young adulthood: a longitudinal 
sibling-comparison study. Emerg Adulthood. 2(2):138–
49. doi:10.1177/2167696813513260

Krüger NA, Svensson M (2010). Good times are drinking 
times: empirical evidence on business cycles and 
alcohol sales in Sweden 1861–2000. Appl Econ Lett. 
17(6):543–6. doi:10.1080/13504850802167215

Kuerbis A, Sacco P (2012). The impact of retirement on 
the drinking patterns of older adults: a review. Addict 

https://publications.iarc.who.int/123
https://pubmed.ncbi.nlm.nih.gov/23189753/
https://publications.iarc.who.int/12
http://0
https://pubmed.ncbi.nlm.nih.gov/23189751/
https://publications.iarc.who.int/125
http://www.ncbi.nlm.nih.gov/pubmed/24772663
https://publications.iarc.who.int/132
http://www.ncbi.nlm.nih.gov/pubmed/29905444
https://publications.iarc.who.int/549
https://publications.iarc.who.int/549
https://pubmed.ncbi.nlm.nih.gov/31829533/
https://pubmed.ncbi.nlm.nih.gov/31769947/
https://publications.iarc.who.int/575
https://publications.iarc.who.int/575
https://pubmed.ncbi.nlm.nih.gov/31550098/
https://publications.iarc.who.int/574
https://publications.iarc.who.int/574
https://pubmed.ncbi.nlm.nih.gov/31283132
https://publications.iarc.who.int/602
https://publications.iarc.who.int/602
https://publications.iarc.who.int/599
https://publications.iarc.who.int/599
https://monographs.iarc.who.int/list-of-classifications
https://monographs.iarc.who.int/list-of-classifications
http://dx.doi.org/10.3322/caac.21440
http://www.ncbi.nlm.nih.gov/pubmed/29160902
http://dx.doi.org/10.1111/hsc.12702
http://www.ncbi.nlm.nih.gov/pubmed/30592341
http://dx.doi.org/10.1007/s10198-006-0358-x
http://dx.doi.org/10.1007/s10198-006-0358-x
http://www.ncbi.nlm.nih.gov/pubmed/16763804
http://dx.doi.org/10.1016/j.drugalcdep.2010.02.008
http://dx.doi.org/10.1016/j.drugalcdep.2010.02.008
http://www.ncbi.nlm.nih.gov/pubmed/20227840
http://dx.doi.org/10.1016/j.drugalcdep.2012.05.022
http://www.ncbi.nlm.nih.gov/pubmed/22704125
http://dx.doi.org/10.1111/acer.14082
http://www.ncbi.nlm.nih.gov/pubmed/31074877
http://dx.doi.org/10.1111/dar.13446
http://www.ncbi.nlm.nih.gov/pubmed/35187739
http://dx.doi.org/10.1016/S0140-6736(09)60827-8
http://www.ncbi.nlm.nih.gov/pubmed/19577696
http://dx.doi.org/10.1371/journal.pone.0221360
http://dx.doi.org/10.1371/journal.pone.0221360
http://www.ncbi.nlm.nih.gov/pubmed/31437257
http://dx.doi.org/10.1111/acer.13340
http://www.ncbi.nlm.nih.gov/pubmed/28222488
http://dx.doi.org/10.1111/acer.12533
http://dx.doi.org/10.1111/acer.12533
http://www.ncbi.nlm.nih.gov/pubmed/25257814
http://dx.doi.org/10.1177/2167696813513260
http://dx.doi.org/10.1080/13504850802167215


89

Reduction or cessation of alcoholic beverage consumption

Behav. 37(5):587–95. doi:10.1016/j.addbeh.2012.01.022 
PMID:22365490

Lachenmeier DW, Ganss S, Rychlak B, Rehm J, Sulkowska 
U, Skiba M, et al. (2009). Association between quality 
of cheap and unrecorded alcohol products and public 
health consequences in Poland. Alcohol Clin Exp Res. 
33(10):1757–69. doi:10.1111/j.1530-0277.2009.01013.x 
PMID:19572980

Lachenmeier DW, Leitz J, Schoeberl K, Kuballa T, 
Straub I, Rehm J (2011). Quality of illegally and 
informally produced alcohol in Europe: results from 
the AMPHORA project. Adicciones. 23(2):133–40. 
doi:10.20882/adicciones.156 PMID:21647540

Lachenmeier DW, Musshoff F (2004). Volatile conge-
ners in alcoholic beverages. Retrospective trends, 
batch comparisons and current concentration ranges. 
Rechtsmedizin (Berl). 14(6):454–62. doi:10.1007/
s00194-004-0292-0

Lachenmeier DW, Neufeld M, Rehm J (2021). The impact of 
unrecorded alcohol use on health: what do we know in 
2020? J Stud Alcohol Drugs. 82(1):28–41. doi:10.15288/
jsad.2021.82.28 PMID:33573720

Lachenmeier DW, Przybylski MC, Rehm J (2012). 
Comparative risk assessment of carcinogens in alco-
holic beverages using the margin of exposure approach. 
Int J Cancer. 131(6):E995–1003. doi:10.1002/ijc.27553 
PMID:22447328

Lachenmeier DW, Samokhvalov AV, Leitz J, Schoeberl 
K, Kuballa T, Linskiy IV, et al. (2010). The composi-
tion of unrecorded alcohol from eastern Ukraine: is 
there a toxicological concern beyond ethanol alone? 
Food Chem Toxicol. 48(10):2842–7. doi:10.1016/j.
fct.2010.07.016 PMID:20638436

Lau-Barraco C, Braitman AL, Junkin E, Glenn DJ, Stamates 
AL (2022). Social network moderators of brief alcohol 
intervention impact. Psychol Addict Behav. 36(6):696–
709. doi:10.1037/adb0000783 PMID:34570527

Lee CM, Cadigan JM, Fairlie AM, Lewis MA (2018). 
Transitions into young adulthood: extent to which 
alcohol use, perceived drinking norms, and conse-
quences vary by education and work statuses among 
18–20 year olds. Addict Behav. 79:107–12. doi:10.1016/j.
addbeh.2017.12.004 PMID:29287186

Lee MR, Sher KJ (2018). “Maturing out” of binge 
and problem drinking. Alcohol Res. 39(1):31–42. 
PMID:30557146

Leggat G, Livingston M, Kuntsche E, Kuntsche S, 
Callinan S (2020). The influence of alcohol consump-
tion among partners in newly cohabiting relationships. 
Drug Alcohol Rev. 39(1):29–35. doi:10.1111/dar.13007 
PMID:31797480

Leggat G, Livingston M, Kuntsche S, Callinan S (2021). 
Changes in alcohol consumption during preg-
nancy and over the transition towards parenthood. 
Drug Alcohol Depend. 225:108745. doi:10.1016/j.
drugalcdep.2021.108745 PMID:34051548

Li M, Park JY, Sheikh M, Kayamba V, Rumgay H, Jenab 
M, et al. (2023). Population-based investigation of 
common and deviating patterns of gastric cancer 
and oesophageal cancer incidence across populations 
and time. Gut. 72(5):846–54. doi:10.1136/gutjnl-2022-
328233 PMID:36241389

Lin HC, Hu YH, Barry AE, Russell A (2020). Assessing 
the associations between religiosity and alcohol use 
stages in a representative US sample. Subst Use Misuse. 
55(10):1618–24. doi:10.1080/10826084.2020.1756331 
PMID:32362219

Manthey J, Shield KD, Rylett M, Hasan OSM, Probst C, 
Rehm J (2019). Global alcohol exposure between 1990 
and 2017 and forecasts until 2030: a modelling study. 
Lancet. 393(10190):2493–502. doi:10.1016/S0140-
6736(18)32744-2 PMID:31076174

Meader N, King K, Moe-Byrne T, Wright K, Graham 
H, Petticrew M, et al. (2016). A systematic review 
on the clustering and co-occurrence of multiple risk 
behaviours. BMC Public Health. 16(1):657. doi:10.1186/
s12889-016-3373-6 PMID:27473458

Meier P, Seitz HK (2008). Age, alcohol metabolism 
and liver disease. Curr Opin Clin Nutr Metab Care. 
11(1):21–6. doi:10.1097/MCO.0b013e3282f30564 
PMID:18090653

Midanik L (1982). The validity of self-reported alcohol 
consumption and alcohol problems: a literature review. 
Br J Addict. 77(4):357–82. doi:10.1111/j.1360-0443.1982.
tb02469.x PMID:6762224

Mojica-Perez Y, Callinan S, Livingston M (2022). Declines 
in alcohol consumption in Australia: some challenges 
to the theory of collectivity. Addiction. 117(5):1295–303. 
doi:10.1111/add.15757 PMID:34817101

Molaeipour L, Ghalandari M, Kangavari HN, Alizadeh 
Z, Jafari E, Gholami F, et al. (2023). The association 
between current smoking and binge drinking among 
adults: a systematic review and meta-analysis of 
cross-sectional studies. Front Psychiatry. 13:1084762. 
doi:10.3389/fpsyt.2022.1084762 PMID:36741566

Mons U, Gredner T, Behrens G, Stock C, Brenner H (2018). 
Cancers due to smoking and high alcohol consump-
tion. Dtsch Arztebl Int. 115(35-36):571–7. doi:10.3238/
arztebl.2018.0571 PMID:30236215

Monteiro MG, Martins CB, Sanchez ZM, Rehm J, Shield 
K, Falade R, et al. (2021). Assessing Sustainable 
Development Goal Target Indicator 3.5.2: trends in 
alcohol per capita consumption in the Americas 1990–
2016. Rev Panam Salud Publica. 45:e142. doi:10.26633/
RPSP.2021.142 PMID:34703464

Moore AA, Gould R, Reuben DB, Greendale GA, Carter 
MK, Zhou K, et al. (2005). Longitudinal patterns 
and predictors of alcohol consumption in the United 
States. Am J Public Health. 95(3):458–65. doi:10.2105/
AJPH.2003.019471 PMID:15727977

Morojele NK, Dumbili EW, Obot IS, Parry CDH (2021). 
Alcohol consumption, harms and policy developments 

http://dx.doi.org/10.1016/j.addbeh.2012.01.022
http://www.ncbi.nlm.nih.gov/pubmed/22365490
http://dx.doi.org/10.1111/j.1530-0277.2009.01013.x
http://www.ncbi.nlm.nih.gov/pubmed/19572980
http://dx.doi.org/10.20882/adicciones.156
http://www.ncbi.nlm.nih.gov/pubmed/21647540
http://dx.doi.org/10.1007/s00194-004-0292-0
http://dx.doi.org/10.1007/s00194-004-0292-0
http://dx.doi.org/10.15288/jsad.2021.82.28
http://dx.doi.org/10.15288/jsad.2021.82.28
http://www.ncbi.nlm.nih.gov/pubmed/33573720
http://dx.doi.org/10.1002/ijc.27553
http://www.ncbi.nlm.nih.gov/pubmed/22447328
http://dx.doi.org/10.1016/j.fct.2010.07.016
http://dx.doi.org/10.1016/j.fct.2010.07.016
http://www.ncbi.nlm.nih.gov/pubmed/20638436
http://dx.doi.org/10.1037/adb0000783
http://www.ncbi.nlm.nih.gov/pubmed/34570527
http://dx.doi.org/10.1016/j.addbeh.2017.12.004
http://dx.doi.org/10.1016/j.addbeh.2017.12.004
http://www.ncbi.nlm.nih.gov/pubmed/29287186
http://www.ncbi.nlm.nih.gov/pubmed/30557146
http://dx.doi.org/10.1111/dar.13007
http://www.ncbi.nlm.nih.gov/pubmed/31797480
http://dx.doi.org/10.1016/j.drugalcdep.2021.108745
http://dx.doi.org/10.1016/j.drugalcdep.2021.108745
http://www.ncbi.nlm.nih.gov/pubmed/34051548
http://dx.doi.org/10.1136/gutjnl-2022-328233
http://dx.doi.org/10.1136/gutjnl-2022-328233
http://www.ncbi.nlm.nih.gov/pubmed/36241389
http://dx.doi.org/10.1080/10826084.2020.1756331
http://www.ncbi.nlm.nih.gov/pubmed/32362219
http://dx.doi.org/10.1016/S0140-6736(18)32744-2
http://dx.doi.org/10.1016/S0140-6736(18)32744-2
http://www.ncbi.nlm.nih.gov/pubmed/31076174
http://dx.doi.org/10.1186/s12889-016-3373-6
http://dx.doi.org/10.1186/s12889-016-3373-6
http://www.ncbi.nlm.nih.gov/pubmed/27473458
http://dx.doi.org/10.1097/MCO.0b013e3282f30564
http://www.ncbi.nlm.nih.gov/pubmed/18090653
http://dx.doi.org/10.1111/j.1360-0443.1982.tb02469.x
http://dx.doi.org/10.1111/j.1360-0443.1982.tb02469.x
http://www.ncbi.nlm.nih.gov/pubmed/6762224
http://dx.doi.org/10.1111/add.15757
http://www.ncbi.nlm.nih.gov/pubmed/34817101
http://dx.doi.org/10.3389/fpsyt.2022.1084762
http://www.ncbi.nlm.nih.gov/pubmed/36741566
http://dx.doi.org/10.3238/arztebl.2018.0571
http://dx.doi.org/10.3238/arztebl.2018.0571
http://www.ncbi.nlm.nih.gov/pubmed/30236215
http://dx.doi.org/10.26633/RPSP.2021.142
http://dx.doi.org/10.26633/RPSP.2021.142
http://www.ncbi.nlm.nih.gov/pubmed/34703464
http://dx.doi.org/10.2105/AJPH.2003.019471
http://dx.doi.org/10.2105/AJPH.2003.019471
http://www.ncbi.nlm.nih.gov/pubmed/15727977


90

IARC HANDBOOKS OF CANCER PREVENTION – 20A

in sub-Saharan Africa: the case for stronger national 
and regional responses. Drug Alcohol Rev. 40(3):402–
19. doi:10.1111/dar.13247 PMID:33629786

Morris H, Larsen J, Catterall E, Moss AC, Dombrowski 
SU (2020). Peer pressure and alcohol consumption in 
adults living in the UK: a systematic qualitative review. 
BMC Public Health. 20(1):1014. doi:10.1186/s12889-
020-09060-2 PMID:32631278

Necula R, Mann S (2020). The renaissance of fasting – 
evidence from a religious location in Europe. Forum 
Soc Econ. 49(4):446–64. doi:10.1080/07360932.2019.16
56663

Neufeld M, Lachenmeier D, Hausler T, Rehm J (2016). 
Surrogate alcohol containing methanol, social depriva-
tion and public health in Novosibirsk, Russia. Int J Drug 
Policy. 37:107–10. doi:10.1016/j.drugpo.2016.08.001 
PMID:27661755

Newman IM, Qian L, Tamrakar N, Zhang BB (2018). 
Chemical composition and safety of unrecorded 
grain alcohol (bai jiu) samples from three provinces 
in China. Int J Environ Res Public Health. 15(12):2710. 
doi:10.3390/ijerph15122710 PMID:30513745

Ng Fat L, Cable N, Shelton N (2015). Worsening of health 
and a cessation or reduction in alcohol consumption 
to special occasion drinking across three decades of 
the life course. Alcohol Clin Exp Res. 39(1):166–74. 
doi:10.1111/acer.12596 PMID:25623415

Ng Fat L, Shelton N, Cable N (2018). Investigating the 
growing trend of non-drinking among young people; 
analysis of repeated cross-sectional surveys in England 
2005-2015. BMC Public Health. 18(1):1090. doi:10.1186/
s12889-018-5995-3 PMID:30301472

Noble N, Paul C, Turon H, Oldmeadow C (2015). 
Which modifiable health risk behaviours are related? 
A systematic review of the clustering of smoking, 
nutrition, alcohol and physical activity (‘SNAP’) 
health risk factors. Prev Med. 81:16–41. doi:10.1016/j.
ypmed.2015.07.003 PMID:26190368

Nugawela MD, Langley T, Szatkowski L, Lewis S (2016). 
Measuring alcohol consumption in population surveys: 
a review of international guidelines and comparison 
with surveys in England. Alcohol Alcohol. 51(1):84–92. 
doi:10.1093/alcalc/agv073 PMID:26115987

Okaru AO, Abuga KO, Kibwage IO, Lachenmeier DW 
(2017). High ethanol contents of spirit drinks in Kibera 
slums, Kenya: implications for public health. Foods. 
6(10):89. doi:10.3390/foods6100089 PMID:29039800

Okaru AO, Lachenmeier DW (2021). Margin of expo-
sure analyses and overall toxic effects of alcohol with 
special consideration of carcinogenicity. Nutrients. 
13(11):3785. doi:10.3390/nu13113785 PMID:34836041

Okaru AO, Lachenmeier DW (2022). Defining no and 
low (NoLo) alcohol products. Nutrients. 14(18):3873. 
doi:10.3390/nu14183873 PMID:36145249

Oldham M, Callinan S, Whitaker V, Fairbrother H, Curtis 
P, Meier P, et al. (2020). The decline in youth drinking  

in England–is everyone drinking less? A quantile  
regression analysis. Addiction. 115(2):230–8. 
doi:10.1111/add.14824 PMID:31560404

Pape H, Rossow I, Brunborg GS (2018). Adolescents drink 
less: how, who and why? A review of the recent research 
literature. Drug Alcohol Rev. 37(Suppl 1):S98–114. 
doi:10.1111/dar.12695 PMID:29573020

Park JE, Ryu Y, Cho SI (2017). The association between 
health changes and cessation of alcohol consump-
tion. Alcohol Alcohol. 52(3):344–50.doi:10.1093/alcalc/
agw089 PMID:28430927

Pennay A, Callinan S, Livingston M, Lubman DI, Holmes 
J, MacLean S, et al. (2019). Patterns in reduction or 
cessation of drinking in Australia (2001–2013) and 
motivation for change. Alcohol Alcohol. 54(1):79–86. 
PMID:30346513

Peterson LI (2013). Chemistry of alcoholic bever-
ages. In: Boyle P, Boffetta P, Lowenfels AB, Burns 
H, Brawley O, Zatonski W, et al., editors. Alcohol: 
science, policy and public health. Oxford, UK: Oxford 
University Press; pp. 49–56. doi:10.1093/acprof
:oso/9780199655786.003.0007

Pflaum T, Hausler T, Baumung C, Ackermann S, Kuballa T, 
Rehm J, et al. (2016). Carcinogenic compounds in alco-
holic beverages: an update. Arch Toxicol. 90(10):2349–
67. doi:10.1007/s00204-016-1770-3 PMID:27353523

Philibert R, Dawes K, Philibert W, Andersen AM, Hoffman 
EA (2021). Alcohol use intensity decreases in response 
to successful smoking cessation therapy. Genes (Basel). 
13(1):2. doi:10.3390/genes13010002 PMID:35052343

Porche MV, Fortuna LR, Wachholtz A, Stone RT (2015). 
Distal and proximal religiosity as protective factors 
for adolescent and emerging adult alcohol use. 
Religions (Basel). 6(2):365–84. doi:10.3390/rel6020365 
PMID:26146565

Poznyak V, Fleischmann A, Rekve D, Rylett M, Rehm J, 
Gmel G (2013). The World Health Organization’s global 
monitoring system on alcohol and health. Alcohol Res. 
35(2):244–9. PMID:24881333

Pringle KE, Heller DA, Ahern FM, Gold CH, Brown TV 
(2006). The role of medication use and health on the 
decision to quit drinking among older adults. J Aging 
Health. 18(6):837–51. doi:10.1177/0898264306293583 
PMID:17099136

Probst C, Fleischmann A, Gmel G, Poznyak V, Rekve 
D, Riley L, et al. (2019). The global proportion and 
volume of unrecorded alcohol in 2015. J Glob 
Health. 9(1):010421. doi:10.7189/jogh.09.010421 
PMID:31131099

Probst C, Lange S, Kilian C, Saul C, Rehm J (2021). 
The dose-response relationship between socio-
economic deprivation and alcohol-attributable 
mortality risk–a systematic review and meta-analysis.  
BMC Med. 19(1):268. doi:10.1186/s12916-021-02132-z 
PMID:34736475

http://dx.doi.org/10.1111/dar.13247
http://www.ncbi.nlm.nih.gov/pubmed/33629786
http://dx.doi.org/10.1186/s12889-020-09060-2
http://dx.doi.org/10.1186/s12889-020-09060-2
http://www.ncbi.nlm.nih.gov/pubmed/32631278
http://dx.doi.org/10.1080/07360932.2019.1656663
http://dx.doi.org/10.1080/07360932.2019.1656663
http://dx.doi.org/10.1016/j.drugpo.2016.08.001
http://www.ncbi.nlm.nih.gov/pubmed/27661755
http://dx.doi.org/10.3390/ijerph15122710
http://www.ncbi.nlm.nih.gov/pubmed/30513745
http://dx.doi.org/10.1111/acer.12596
http://www.ncbi.nlm.nih.gov/pubmed/25623415
http://dx.doi.org/10.1186/s12889-018-5995-3
http://dx.doi.org/10.1186/s12889-018-5995-3
http://www.ncbi.nlm.nih.gov/pubmed/30301472
http://dx.doi.org/10.1016/j.ypmed.2015.07.003
http://dx.doi.org/10.1016/j.ypmed.2015.07.003
http://www.ncbi.nlm.nih.gov/pubmed/26190368
http://dx.doi.org/10.1093/alcalc/agv073
http://www.ncbi.nlm.nih.gov/pubmed/26115987
http://dx.doi.org/10.3390/foods6100089
http://www.ncbi.nlm.nih.gov/pubmed/29039800
http://dx.doi.org/10.3390/nu13113785
http://www.ncbi.nlm.nih.gov/pubmed/34836041
http://dx.doi.org/10.3390/nu14183873
http://www.ncbi.nlm.nih.gov/pubmed/36145249
http://dx.doi.org/10.1111/add.14824
http://www.ncbi.nlm.nih.gov/pubmed/31560404
http://dx.doi.org/10.1111/dar.12695
http://www.ncbi.nlm.nih.gov/pubmed/29573020
http://dx.doi.org/10.1093/alcalc/agw089
http://dx.doi.org/10.1093/alcalc/agw089
http://www.ncbi.nlm.nih.gov/pubmed/28430927
http://www.ncbi.nlm.nih.gov/pubmed/30346513
http://dx.doi.org/10.1093/acprof:oso/9780199655786.003.0007
http://dx.doi.org/10.1093/acprof:oso/9780199655786.003.0007
http://dx.doi.org/10.1007/s00204-016-1770-3
http://www.ncbi.nlm.nih.gov/pubmed/27353523
http://dx.doi.org/10.3390/genes13010002
http://www.ncbi.nlm.nih.gov/pubmed/35052343
http://dx.doi.org/10.3390/rel6020365
http://www.ncbi.nlm.nih.gov/pubmed/26146565
http://www.ncbi.nlm.nih.gov/pubmed/24881333
http://dx.doi.org/10.1177/0898264306293583
http://www.ncbi.nlm.nih.gov/pubmed/17099136
http://dx.doi.org/10.7189/jogh.09.010421
http://www.ncbi.nlm.nih.gov/pubmed/31131099
http://dx.doi.org/10.1186/s12916-021-02132-z
http://www.ncbi.nlm.nih.gov/pubmed/34736475


91

Reduction or cessation of alcoholic beverage consumption

Probst C, Manthey J, Merey A, Rylett M, Rehm J (2018). 
Unrecorded alcohol use: a global modelling study 
based on nominal group assessments and survey 
data. Addiction. 113(7):1231–41. doi:10.1111/add.14173 
PMID:29377362

Pryor J, Patrick SW, Sundermann AC, Wu P, Hartmann 
KE (2017). Pregnancy intention and maternal 
alcohol consumption. Obstet Gynecol. 129(4):727–33. 
doi:10.1097/AOG.0000000000001933 PMID:28277356

Rabinovich L, Brutscher PB, de Vries H, Tiessen J, Clift J, 
Reding A (2009). The affordability of alcoholic bever-
ages in the European Union: understanding the link 
between alcohol affordability, consumption and harms 
(RAND Technical Report TR-689-EC). Cambridge, 
UK: RAND Europe. Available from: https://www.rand.
org/content/dam/rand/pubs/technical_reports/2009/
RAND_TR689.pdf.

Raggatt M, Wright C, Dietze P, Pennay A, Caluzzi G, 
Lim M (2019). Correlates of reduced alcohol consump-
tion among a sample of young Australians. Alcohol 
Alcohol. 54(5):525–31. doi:10.1093/alcalc/agz057 
PMID:31250879

Raninen J, Livingston M (2020). The theory of collec-
tivity of drinking cultures: how alcohol became every-
one’s problem. Addiction. 115(9):1773–6. doi:10.1111/
add.15057 PMID:32196800

Rehm J, Babor TF, Casswell S, Room R (2021). 
Heterogeneity in trends of alcohol use around the 
world: do policies make a difference? Drug Alcohol Rev. 
40(3):345–9. doi:10.1111/dar.13248 PMID:33538021

Rehm J, Gmel G (2000). Aggregating dimensions 
of alcohol consumption to predict medical and 
social consequences. J Subst Abuse. 12(1–2):155–68. 
doi:10.1016/S0899-3289(00)00045-6 PMID:11288468

Rehm J, Kehoe T, Gmel G, Stinson F, Grant B, Gmel 
G (2010). Statistical modeling of volume of alcohol 
exposure for epidemiological studies of population 
health: the US example. Popul Health Metr. 8(1):3. 
doi:10.1186/1478-7954-8-3 PMID:20202213

Rehm J, Klotsche J, Patra J (2007). Comparative quantifica-
tion of alcohol exposure as risk factor for global burden 
of disease. Int J Methods Psychiatr Res. 16(2):66–76. 
doi:10.1002/mpr.204 PMID:17623386

Rehm J, Manthey J, Shield KD, Ferreira-Borges C (2019). 
Trends in substance use and in the attributable burden 
of disease and mortality in the WHO European Region, 
2010-16. Eur J Public Health. 29(4):723–8. doi:10.1093/
eurpub/ckz064 PMID:31008515

Rehm J, Poznyak V (2015). On monitoring unrecorded 
alcohol consumption. Alkohol Narkom. 28(2):79–89. 
doi:10.1016/j.alkona.2015.06.003

Rehm J, Room R, Monteiro M, Gmel G, Graham K, Rehn 
N, et al. (2004). Alcohol use. In: Ezzati M, Lopez AD, 
Rodgers A, Murray CJL, editors. Comparative quan-
tification of health risks global and regional burden 
of disease attributable to selected major risk factors. 

Geneva, Switzerland: World Health Organization; 
pp. 959–1108. https://www.who.int/publications/i/
item/9241580313

Reid AE, Carey KB, Merrill JE, Carey MP (2015). Social 
network influences on initiation and maintenance of 
reduced drinking among college students. J Consult 
Clin Psychol. 83(1):36–44. doi:10.1037/a0037634 
PMID:25111432

Room R (2004). Smoking and drinking as complemen-
tary behaviours. Biomed Pharmacother. 58(2):111–5. 
doi:10.1016/j.biopha.2003.12.003 PMID:14992792

Room R, Rehm J (2023). “Harm per litre” as a concept 
and a measure in studying determinants of relations 
between alcohol consumption and harm. Int J Drug 
Policy. 115:104006. doi:10.1016/j.drugpo.2023.104006 
PMID:36965304

Rosansky JA, Rosenberg H (2020). A systematic review 
of reasons for abstinence from alcohol reported by 
lifelong abstainers, current abstainers and former 
problem-drinkers. Drug Alcohol Rev. 39(7):960–74. 
doi:10.1111/dar.13119 PMID:32656875

Ruhm CJ, Black WE (2002). Does drinking really decrease 
in bad times? J Health Econ. 21(4):659–78. doi:10.1016/
S0167-6296(02)00033-4 PMID:12146596

Rumgay H, Lam F, Ervik M, Soerjomataram I (2021b). 
Cancers attributable to alcohol. Lyon, France: 
International Agency for Research on Cancer. Available 
from: https://gco.iarc.who.int/causes/alcohol/.

Rumgay H, Shield K, Charvat H, Ferrari P, Sornpaisarn 
B, Obot I, et al. (2021a). Global burden of cancer in 
2020 attributable to alcohol consumption: a popu-
lation-based study. Lancet Oncol. 22(8):1071–80. 
doi:10.1016/S1470-2045(21)00279-5 PMID:34270924

Salvatore JE, Gardner CO, Kendler KS (2020). Marriage 
and reductions in men’s alcohol, tobacco, and cannabis 
use. Psychol Med. 50(15):2634–40. doi:10.1017/
S0033291719002964 PMID:31685061

Sarich P, Canfell K, Banks E, Paige E, Egger S, Joshy 
G, et al. (2019). A prospective study of health condi-
tions related to alcohol consumption cessation among 
97,852 drinkers aged 45 and over in Australia. Alcohol 
Clin Exp Res. 43(4):710–21. doi:10.1111/acer.13981 
PMID:30758044

Savic M, Room R, Mugavin J, Pennay A, Livingston M 
(2016). Defining “drinking culture”: a critical review 
of its meaning and connotation in social research on 
alcohol problems. Drugs Educ Prev Policy. 23(4):270–
82. doi:10.3109/09687637.2016.1153602

Schmidt RA, Genois R, Jin J, Vigo D, Rehm J, Rush B 
(2021). The early impact of COVID-19 on the incidence, 
prevalence, and severity of alcohol use and other drugs: 
a systematic review. Drug Alcohol Depend. 228:109065. 
doi:10.1016/j.drugalcdep.2021.109065 PMID:34600257

Shaper AG, Wannamethee G, Walker M (1988). Alcohol 
and mortality in British men: explaining the U-shaped 

http://dx.doi.org/10.1111/add.14173
http://www.ncbi.nlm.nih.gov/pubmed/29377362
http://dx.doi.org/10.1097/AOG.0000000000001933
http://www.ncbi.nlm.nih.gov/pubmed/28277356
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR689.pdf
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR689.pdf
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR689.pdf
http://dx.doi.org/10.1093/alcalc/agz057
http://www.ncbi.nlm.nih.gov/pubmed/31250879
http://dx.doi.org/10.1111/add.15057
http://dx.doi.org/10.1111/add.15057
http://www.ncbi.nlm.nih.gov/pubmed/32196800
http://dx.doi.org/10.1111/dar.13248
http://www.ncbi.nlm.nih.gov/pubmed/33538021
http://dx.doi.org/10.1016/S0899-3289(00)00045-6
http://www.ncbi.nlm.nih.gov/pubmed/11288468
http://dx.doi.org/10.1186/1478-7954-8-3
http://www.ncbi.nlm.nih.gov/pubmed/20202213
http://dx.doi.org/10.1002/mpr.204
http://www.ncbi.nlm.nih.gov/pubmed/17623386
http://dx.doi.org/10.1093/eurpub/ckz064
http://dx.doi.org/10.1093/eurpub/ckz064
http://www.ncbi.nlm.nih.gov/pubmed/31008515
http://dx.doi.org/10.1016/j.alkona.2015.06.003
https://www.who.int/publications/i/item/9241580313
https://www.who.int/publications/i/item/9241580313
http://dx.doi.org/10.1037/a0037634
http://www.ncbi.nlm.nih.gov/pubmed/25111432
http://dx.doi.org/10.1016/j.biopha.2003.12.003
http://www.ncbi.nlm.nih.gov/pubmed/14992792
http://dx.doi.org/10.1016/j.drugpo.2023.104006
http://www.ncbi.nlm.nih.gov/pubmed/36965304
http://dx.doi.org/10.1111/dar.13119
http://www.ncbi.nlm.nih.gov/pubmed/32656875
http://dx.doi.org/10.1016/S0167-6296(02)00033-4
http://dx.doi.org/10.1016/S0167-6296(02)00033-4
http://www.ncbi.nlm.nih.gov/pubmed/12146596
https://gco.iarc.who.int/causes/alcohol/
http://dx.doi.org/10.1016/S1470-2045(21)00279-5
http://www.ncbi.nlm.nih.gov/pubmed/34270924
http://dx.doi.org/10.1017/S0033291719002964
http://dx.doi.org/10.1017/S0033291719002964
http://www.ncbi.nlm.nih.gov/pubmed/31685061
http://dx.doi.org/10.1111/acer.13981
http://www.ncbi.nlm.nih.gov/pubmed/30758044
http://dx.doi.org/10.3109/09687637.2016.1153602
http://dx.doi.org/10.1016/j.drugalcdep.2021.109065
http://www.ncbi.nlm.nih.gov/pubmed/34600257


92

IARC HANDBOOKS OF CANCER PREVENTION – 20A

curve. Lancet. 2(8623):1267–73. doi:10.1016/S0140-
6736(88)92890-5 PMID:2904004

Shield K, Manthey J, Rylett M, Probst C, Wettlaufer A, 
Parry CDH, et al. (2020). National, regional, and global 
burdens of disease from 2000 to 2016 attributable to 
alcohol use: a comparative risk assessment study. 
Lancet Public Health. 5(1):e51–61. doi:10.1016/S2468-
2667(19)30231-2 PMID:31910980

Shiffman S, Balabanis M (1996). Do drinking and smoking 
go together? Alcohol Health Res World. 20(2):107–10.
PMID:31798093

Shu Y, Cai J (2017). “Alcohol bans”: can they reveal the 
effect of Xi Jinping’s anti-corruption campaign? Eur J 
Polit Econ. 50:37–51. doi:10.1016/j.ejpoleco.2017.09.004

Skog OJ (1985). The collectivity of drinking cultures: a 
theory of the distribution of alcohol consumption. Br 
J Addict. 80(1):83–99. doi:10.1111/j.1360-0443.1985.
tb05294.x PMID:3856453

Slade T, Chapman C, Swift W, Keyes K, Tonks Z, Teesson 
M (2016). Birth cohort trends in the global epidemio-
logy of alcohol use and alcohol-related harms in men 
and women: systematic review and metaregression. 
BMJ Open. 6(10):e011827. doi:10.1136/bmjopen-2016-
011827 PMID:27797998

Sohi I, Chrystoja BR, Rehm J, Wells S, Monteiro M, Ali 
S, et al. (2022). Changes in alcohol use during the 
COVID-19 pandemic and previous pandemics: a 
systematic review. Alcohol Clin Exp Res. 46(4):498–513. 
doi:10.1111/acer.14792 PMID:35412673

Sornpaisarn B, Shield K, Manthey J, Limmade Y, Low WY, 
Van Thang V, et al. (2020). Alcohol consumption and 
attributable harm in middle-income South-East Asian 
countries: epidemiology and policy options. Int J Drug 
Policy. 83:102856. doi:10.1016/j.drugpo.2020.102856 
PMID:32711336

Staff J, Greene KM, Maggs JL, Schoon I (2014). Family 
transitions and changes in drinking from adolescence 
through mid-life. Addiction. 109(2):227–36. doi:10.1111/
add.12394 PMID:24571025

Studer J, Baggio S, Deline S, N’Goran AA, Henchoz Y, 
Mohler-Kuo M, et al. (2014). Peer pressure and alcohol 
use in young men: a mediation analysis of drinking 
motives. Int J Drug Policy. 25(4):700–8. doi:10.1016/j.
drugpo.2014.02.002 PMID:24630076

Sudhinaraset M, Wigglesworth C, Takeuchi DT (2016). 
Social and cultural contexts of alcohol use: influences  
in a social–ecological framework. Alcohol Res. 
38(1):35–45. PMID:27159810

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram 
I, Jemal A, et al. (2021). Global cancer statistics 2020: 
GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin. 71(3):209–49. doi:10.3322/caac.21660 
PMID:33538338

UNSTAT (2017). Global indicator framework for the 
Sustainable Development Goals and targets of the 

2030 Agenda for Sustainable Development. New 
York (NY), USA: United Nations Statistics Division. 
Available from: https://unstats.un.org/sdgs/indicators/
Global%20Indicator%20Framework%20after%20
2022%20refinement_Eng.pdf.

UNSTAT (2020). Indicator 3.5.2 – E-handbook on SDG 
indicators – UN Statistics wiki. New York (NY), USA: 
United Nations Statistics Division. Available from: 
https://unstats.un.org/wiki/display/SDGeHandbook/
Indicator+3.5.2.

UNSTAT (2024). SDG indicators. Regional group-
ings used in report and statistical annex. New York 
(NY), USA: United Nations Statistics Division. 
Available from: https://unstats.un.org/sdgs/indicators/
regional-groups/.

van Amsterdam J, van den Brink W (2022). Smoking as 
an outcome moderator in the treatment of alcohol use 
disorders. Alcohol Alcohol. 57(6):664–73. doi:10.1093/
alcalc/agac027 PMID:35589093

van Amsterdam J, van den Brink W (2023). The effect of 
alcohol use on smoking cessation: a systematic review. 
Alcohol. 109:13–22. doi:10.1016/j.alcohol.2022.12.003 
PMID:36690220

Vashishtha R, Pennay A, Dietze P, Marzan MB, Room R, 
Livingston M (2021). Trends in adolescent drinking 
across 39 high-income countries: exploring the timing 
and magnitude of decline. Eur J Public Health. 31(2):424–
31. doi:10.1093/eurpub/ckaa193 PMID:33188681

Vicario S, Buykx P, Peacock M, Hardie I, de Freitas L, 
Bissell P (2023). Mothers’ alcohol consumption in the 
early parenting period and influences of household and 
socio-demographic circumstances: a scoping review 
and narrative synthesis. Drug Alcohol Rev. doi:10.1111/
dar.13643

Voutilainen T, Rysä J, Keski-Nisula L, Kärkkäinen O 
(2022). Self-reported alcohol consumption of pregnant 
women and their partners correlates both before and 
during pregnancy: a cohort study with 21,472 singleton 
pregnancies. Alcohol Clin Exp Res. 46(5):797–808. 
doi:10.1111/acer.14806 PMID:35569108

Wall M, Casswell S (2013). Affordability of alcohol as 
a key driver of alcohol demand in New Zealand:  
a co-integration analysis. Addiction. 108(1):72–9.  
doi:10.1111/j.1360-0443.2012.03992.x PMID:22724896

Wall TL, Luczak SE, Hiller-Sturmhöfel S (2016). Biology, 
genetics, and environment: underlying factors influ-
encing alcohol metabolism. Alcohol Res. 38(1):59–68. 
PMID:27163368

Wang S, Newman IM, Shell DF (2016). Cultural orienta-
tion and its associations with alcohol use by univer-
sity students in China. PLoS One. 11(11):e0165858. 
doi:10.1371/journal.pone.0165858 PMID:27806096

Wannamethee G, Shaper AG (1988). Changes in drinking 
habits in middle-aged British men. J R Coll Gen Pract. 
38(315):440–2. PMID:3256667

http://dx.doi.org/10.1016/S0140-6736(88)92890-5
http://dx.doi.org/10.1016/S0140-6736(88)92890-5
http://www.ncbi.nlm.nih.gov/pubmed/2904004
http://dx.doi.org/10.1016/S2468-2667(19)30231-2
http://dx.doi.org/10.1016/S2468-2667(19)30231-2
http://www.ncbi.nlm.nih.gov/pubmed/31910980
http://www.ncbi.nlm.nih.gov/pubmed/31798093
http://dx.doi.org/10.1016/j.ejpoleco.2017.09.004
http://dx.doi.org/10.1111/j.1360-0443.1985.tb05294.x
http://dx.doi.org/10.1111/j.1360-0443.1985.tb05294.x
http://www.ncbi.nlm.nih.gov/pubmed/3856453
http://dx.doi.org/10.1136/bmjopen-2016-011827
http://dx.doi.org/10.1136/bmjopen-2016-011827
http://www.ncbi.nlm.nih.gov/pubmed/27797998
http://dx.doi.org/10.1111/acer.14792
http://www.ncbi.nlm.nih.gov/pubmed/35412673
http://dx.doi.org/10.1016/j.drugpo.2020.102856
http://www.ncbi.nlm.nih.gov/pubmed/32711336
http://dx.doi.org/10.1111/add.12394
http://dx.doi.org/10.1111/add.12394
http://www.ncbi.nlm.nih.gov/pubmed/24571025
http://dx.doi.org/10.1016/j.drugpo.2014.02.002
http://dx.doi.org/10.1016/j.drugpo.2014.02.002
http://www.ncbi.nlm.nih.gov/pubmed/24630076
http://www.ncbi.nlm.nih.gov/pubmed/27159810
http://dx.doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202022%20refinement_Eng.pdf
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202022%20refinement_Eng.pdf
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202022%20refinement_Eng.pdf
https://unstats.un.org/wiki/display/SDGeHandbook/Indicator+3.5.2
https://unstats.un.org/wiki/display/SDGeHandbook/Indicator+3.5.2
https://unstats.un.org/sdgs/indicators/regional-groups/
https://unstats.un.org/sdgs/indicators/regional-groups/
http://dx.doi.org/10.1093/alcalc/agac027
http://dx.doi.org/10.1093/alcalc/agac027
http://www.ncbi.nlm.nih.gov/pubmed/35589093
http://dx.doi.org/10.1016/j.alcohol.2022.12.003
http://www.ncbi.nlm.nih.gov/pubmed/36690220
http://dx.doi.org/10.1093/eurpub/ckaa193
http://www.ncbi.nlm.nih.gov/pubmed/33188681
http://dx.doi.org/10.1111/dar.13643
http://dx.doi.org/10.1111/dar.13643
http://dx.doi.org/10.1111/acer.14806
http://www.ncbi.nlm.nih.gov/pubmed/35569108
http://dx.doi.org/10.1111/j.1360-0443.2012.03992.x
http://www.ncbi.nlm.nih.gov/pubmed/22724896
http://www.ncbi.nlm.nih.gov/pubmed/27163368
http://dx.doi.org/10.1371/journal.pone.0165858
http://www.ncbi.nlm.nih.gov/pubmed/27806096
http://www.ncbi.nlm.nih.gov/pubmed/3256667


93

Reduction or cessation of alcoholic beverage consumption

WHO (2004). WHO global status report on alcohol 2004. 
Geneva, Switzerland: World Health Organization. 
Available from: https://www.who.int/publications/i/
item/global-status-report-on-alcohol-2004.

WHO (2005). WHO STEPS surveillance manual: the 
WHO STEPwise approach to chronic disease risk 
factor surveillance. Geneva, Switzerland: World Health 
Organization. Available from: https://apps.who.int/
iris/bitstream/handle/10665/43376/?sequence=1.

WHO (2010). Global strategy to reduce the harmful 
use of alcohol. Geneva, Switzerland: World Health 
Organization. Available from: https://apps.who.int/
iris/rest/bitstreams/52824/retrieve.

WHO (2014). Global status report on alcohol and 
health 2014. Geneva, Switzerland: World Health  
Organization. Available from: https://www.who.int/ 
publications/i/item/global-status-report-on-alcohol- 
and-health-2014.

WHO (2018). Global status report on alcohol and 
health 2018. Geneva, Switzerland: World Health 
Organization. Available from: https://www.who.int/
publications/i/item/9789241565639.

WHO (2021). Unrecorded alcohol: what the evidence 
tells us. Snapshot series on alcohol control policies and 
practice. Brief 2. Geneva, Switzerland: World Health 
Organization. Available from: https://apps.who.int/
iris/rest/bitstreams/1414305/retrieve.

WHO (2022a). Integrated brief interventions for noncom-
municable disease risk factors in primary care: the 
manual. BRIEF project. Copenhagen, Denmark: 
World Health Organization Regional Office for 
Europe. Available from: https://apps.who.int/iris/rest/
bitstreams/1478745/retrieve.

WHO (2022b). Global information system on alcohol  
and health (GISAH). Geneva, Switzerland: World 
Health Organization. Available from: https://www.who.
int/data/gho/data/themes/global-information-system- 
on-alcohol-and-health.

WHO (2024). Global status report on alcohol and 
health and treatment of substance use disorders. 

Geneva, Switzerland: World Health Organization. 
Available from: https://www.who.int/publications/i/
item/9789240096745.

Wilson LF, Antonsson A, Green AC, Jordan SJ, Kendall 
BJ, Nagle CM, et al. (2018). How many cancer cases 
and deaths are potentially preventable? Estimates 
for Australia in 2013. Int J Cancer. 142(4):691–701. 
doi:10.1002/ijc.31088 PMID:28983918

Wu M, Yang C, Umeda M, Liao J, Mawditt C (2023). 
Longitudinal patterns and sociodemographic profiles 
of health-related behaviour clustering among middle-
aged and older adults in China and Japan. Ageing Soc. 
1–20. doi:10.1002/ijc.31088

Xu Y, Geldsetzer P, Manne-Goehler J, Theilmann M, 
Marcus M-E, Zhumadilov Z, et al. (2022). The socio-
economic gradient of alcohol use: an analysis of nation-
ally representative survey data from 55 low-income 
and middle-income countries. Lancet Glob Health. 
10(9):e1268–80. doi:10.1016/S2214-109X(22)00273-X 
PMID:35961350

Yohannes T, Melak F, Siraj K (2013). Preparation and 
physicochemical analysis of some Ethiopian tradi-
tional alcoholic beverages. Afr J Food Sci. 7(11):399–
403. doi:10.5897/AJFS2013.1066

Yonek JC, Meacham MC, Shumway M, Tolou-Shams 
M, Satre DD (2021). Smoking reduction is associ-
ated with lower alcohol consumption and depres-
sive symptoms among young adults over one year. 
Drug Alcohol Depend. 227:108922. doi:10.1016/j.
drugalcdep.2021.108922 PMID:34364192

Young SW, Candido E, Klein-Geltink J, Giesbrecht N 
(2018). Preventing alcohol-related cancer: what if 
everyone drank within the guidelines? Can J Public 
Health. 109(1):70–8. doi:10.17269/s41997-018-0033-x 
PMID:29981063

Zheng XW, Han BZ (2016). Baijiu, Chinese liquor: 
history, classification and manufacture. J Ethnic 
Foods. 3(1):19–25. doi:10.1016/j.jef.2016.03.001

https://www.who.int/publications/i/item/global-status-report-on-alcohol-2004
https://www.who.int/publications/i/item/global-status-report-on-alcohol-2004
https://apps.who.int/iris/bitstream/handle/10665/43376/?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/43376/?sequence=1
https://apps.who.int/iris/rest/bitstreams/52824/retrieve
https://apps.who.int/iris/rest/bitstreams/52824/retrieve
https://www.who.int/publications/i/item/global-status-report-on-alcohol-and-health-2014
https://www.who.int/publications/i/item/global-status-report-on-alcohol-and-health-2014
https://www.who.int/publications/i/item/global-status-report-on-alcohol-and-health-2014
https://www.who.int/publications/i/item/9789241565639
https://www.who.int/publications/i/item/9789241565639
https://pubmed.ncbi.nlm.nih.gov/31550098
https://pubmed.ncbi.nlm.nih.gov/31550098
https://apps.who.int/iris/rest/bitstreams/1478745/retrieve
https://apps.who.int/iris/rest/bitstreams/1478745/retrieve
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://www.who.int/publications/i/item/9789240096745
https://www.who.int/publications/i/item/9789240096745
http://dx.doi.org/10.1002/ijc.31088
http://www.ncbi.nlm.nih.gov/pubmed/28983918
http://dx.doi.org/10.1002/ijc.31088
http://dx.doi.org/10.1016/S2214-109X(22)00273-X
http://www.ncbi.nlm.nih.gov/pubmed/35961350
http://dx.doi.org/10.5897/AJFS2013.1066
http://dx.doi.org/10.1016/j.drugalcdep.2021.108922
http://dx.doi.org/10.1016/j.drugalcdep.2021.108922
http://www.ncbi.nlm.nih.gov/pubmed/34364192
http://dx.doi.org/10.17269/s41997-018-0033-x
http://www.ncbi.nlm.nih.gov/pubmed/29981063
http://dx.doi.org/10.1016/j.jef.2016.03.001



	1. ALCOHOLIC BEVERAGES
	1.1 Definitions and types of products
	1.1.1 Types of products containing alcoholfor human consumption
	1.1.2 Toxicants in alcohol products
	1.1.3 Nutritional aspects of alcohol consumption

	1.2 Surveillance, prevalence, trends, and determinants of consumption
	1.2.1 Monitoring of consumption at the population level
	1.2.2 Prevalence of and trends in alcohol consumption by WHO region
	1.2.3 Determinants of consumption
	1.2.4 Determinants of reduction or cessation

	1.3 Population attributable fraction
	1.3.1 Definitions and general considerations
	1.3.2 Cancer cases attributable to alcohol consumption





