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Abstract

Background Alcohol use disorder (AUD) imposes a significant burden on individuals and society. With

globalization, transnational alcohol corporations influence policy enforcement and consumer behavior, hindering
cost-effective and evidence-based interventions such as reducing alcohol availability and restricting alcohol
advertising, as recommended in the World Health Organization (WHO) Best Buys for the prevention and control of
noncommunicable diseases (NCDs).This study utilizes the Global Burden of Disease Study 2021 dataset to examine
global and regional disparities, offering key insights into the global trends of AUD and addressing critical research
gaps.

Results The global age-standardised prevalence of alcohol use disorders among individuals aged 15 years and older
decreased from 1,698 per 100,000 in 1990 to 1,335 per 100,000 in 2021, with an average annual percent change of
-0.78%. Similarly, the average annual percent change for mortality and disability-adjusted life years were —0.82% and
—0.83%, respectively. Importantly, the age-standardised decline in alcohol use disorders was more pronounced in
females compared to males (prevalence: -0.82% versus —0.75%; mortality: -1.22% versus —0.73%; disability-adjusted
life years: -0.95% versus —0.79%). The age-standardised prevalence of alcohol use disorders may remain higher among
males until the year 2040. For the older adult groups aged 55 to 74, there was no statistically significant decline in
alcohol use disorders mortality rates (Ps = 0.17). Furthermore, countries characterized by a high sociodemographic
index did not exhibit a significant reduction in mortality (average annual percent change: 0.02%). Between 1990 and
2021, high levels of alcohol consumption and experiences of childhood sexual abuse were identified as major risk
factors for alcohol use disorders.

Conclusion Understanding the trends of AUD in the context of globalization is crucial. Given that certain populations
continue to experience persistent alcohol-related issues, protecting these groups from the influence of transnational
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alcohol corporations through effective policy measures such as strengthening regulations on alcohol advertising
targeting older adults, and establishing independent regulatory agencies may be a key strategy for reducing the

global health burden of AUD.

Keywords Alcohol use disorders, Mortality, Disability-adjusted life years, Globalization

Introduction

Alcohol use disorder (AUD) is one of the major disorders
worldwide that seriously affects the quality of life of mod-
ern people [1, 2]. Globally, approximately 2.3 billion peo-
ple consume alcohol [3], and according to a 2019 report,
109 million people have been diagnosed with AUD [2].
Alcohol is widely recognized as one of the major con-
tributors to premature death and disability [4], especially
for males aged 15-49 years [5]. Long-term adverse alco-
hol use poses a risk to organs and tissues, and short-term
acute alcohol use may also be physically damaging [6,
7]. Additionally, AUD has been linked to more violent
behaviours that endanger others [8].

Globalization and alcohol use disorder

As globalization advances, the increased circulation
of alcohol products, driven by transnational alcohol
corporations, may contribute to a rise in AUD. These
transnational alcohol corporations leverage global trade
networks, cultural globalization, and targeted market-
ing strategies to penetrate new markets, particularly in
low- and middle-income countries [9]. Their influence
extends to policy-making processes, where they often
oppose global governance, advocate for industry self-
regulation, which can lead to weaker public health inter-
ventions and exacerbate AUD prevalence [10]. The risks
associated with alcohol consumption have prompted
concerns within the World Health Organization (WHO)
[11], the sole global intergovernmental body that con-
sistently addresses alcohol-related issues and has devel-
oped comprehensive global strategies aimed at reducing
alcohol use. According to the WHO [12], alcohol is the
only psychoactive and dependency-inducing substance
that significantly affects public health, yet it lacks a legally
binding regulatory framework at the international level.
The implementation of this global strategy is impeded by
industry stakeholders, particularly transnational alcohol
corporations, who support industry self-regulation [10].
These corporations often promote narratives that distin-
guish between “moderate” and “harmful” alcohol con-
sumption, thereby undermining global efforts to regulate
alcohol [10]. These perspectives highlight the significant
role played by the alcohol industry in obstructing alco-
hol policy-making. Studies have shown that in some
sub-Saharan countries, the international alcohol indus-
try uses its influence to participate in the policy-making
process in these developing countries and to minimise
the provision of public health programmes for alcohol

problems [9]. This suggests that alcohol policies shaped
under the influence of the alcohol industry involvement
may yield limited public health benefits while dispropor-
tionately advancing the interests of transnational alcohol
corporations. At the same time, these commercial factors
exacerbate social and health inequalities, given the strong
links between alcohol and poverty and other health bur-
dens [13].

In addition to politics, the transnational alcohol indus-
try can also expand its influence internationally and seek
many benefits through other strategies such as cultural
globalization and trade globalization [14]. According to
a report by the WHO, the alcohol industry will not only
use online platforms to collect and analyse user data to
target specific groups, especially young people and indi-
viduals with AUD. For example, the alcohol industry
exploits young people’s curiosity about new things and
their desire for social recognition to encourage excessive
drinking and promote its products [15]. It also sponsors
global sporting events and cultural activities to enhance
brand awareness [16]. By creating emotional connections
with audiences, the alcohol industry precisely targets
consumer groups and subtly shapes consumer behav-
iour. As globalization advances, the increased circulation
of alcohol products, driven by the expansion of transna-
tional alcohol corporations, may contribute to shifting
patterns of alcohol use [17]. Investigating the prevalence
of AUD within this context not only can provide deeper
insights into its underlying dynamics and associated risks
but also aids in the formulation of more targeted policy
measures.

Evidence before this study

To best of our knowledge, while some studies have
attempted to use Global Burden of Disease (GBD) study
data to understand the current status of alcohol use [2,
18], few have systematically investigated the burden of
disease imposed by AUD across various regions globally
over the past three decades, with limited consideration of
either extensive temporal coverage or broad geographic
scope. Considering the persistent and significant varia-
tions in alcohol use [19, 20], a simultaneous examination
of both global and regional trends in AUD is more com-
prehensive and essential.

In addition to geographical limitations, previous stud-
ies have lacked adequate focus on the age demographics
of alcohol users, which may have hindered the develop-
ment of more precise policy-making tailored to specific
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populations [2]. So far, only GBD 2020 Alcohol Col-
laborators [5] investigated the population risk level of
alcohol consumption, rather than focusing on AUD, by
taking into account the amount of alcohol consumed,
geographic location, age, gender, and year. This study
found that nearly 60% of individuals consuming alcohol
in 2020 were 15-39 year olds and about 77% were male.
It is important to note that, this study focused primarily
on alcohol consumption, which is not directly compa-
rable to AUD [21]. In addition, the study did not discuss
trends in alcohol use by age. Considering that the global
population is facing a number of crises (e.g., wars and
epidemics) since 2020, which may affect people’s alco-
hol use, there is a need to conduct a global survey using
the most recent data. Overall, there remains a significant
deficiency in critical evidence necessary to comprehend
the current status and trends of AUD across differ-
ent regions, age groups, and genders on a global scale.
Enhancing these data and findings would support the
formulation of comprehensive policies for global and
regional AUD prevention and interventions.

Global Burden of Disease study (GBD) is a systematic
scientific project that quantifies the severity, risk factors,
and intermediate clinical outcomes of major disorders
in a highly standardised manner, which helps research-
ers to compare data related to the disease across time,
populations, and sites [22]. Given the more distinct geo-
graphic and economic characteristics of alcohol use [2],
and in order to contribute to the worldwide understand-
ing of AUD, we used GBD data for the period 1990-2021
to provide an up-to-date comprehensive assessment of
the burden of AUD. The results of this study will help us
understand the development trend of AUD and provide
key evidence for the formulation of alcohol policies in
specific countries and regions. Effective policy regulation
may reduce the crisis caused by commercial forces and
promote health and well-being in this region [23]. Spe-
cifically, this study included (1) descriptive analyses of
AUD at the global level; (2) incorporation of gender, age,
and sociodemographic index(SDI) information to further
explore the global burden of AUD; (3) analyses of the
burden of AUD at the regional/national level; (4) explo-
ration of risk factors for AUD; and (5) population-based
analyses of the different gender, age subgroups, and eco-
nomic regions and economic regions; and (5) to develop
projections of AUD prevalence to 2040 for different gen-
der subgroups.

Methods

Study population and data collection

In our analyses of GBD 2021, we obtained repeated
cross-sectional data from the Global Health Data
Exchange, including 369 categories of globally burden
diseases and injuries, 87 risk factors, 21 regions, and 204
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countries from 1990 to 2021. GBD 2021 combines mul-
tiple data sources, each of which has a unique identifier
and is included in the Global Health Data Exchange.
The collected data were modelled using a spatiotempo-
ral Gaussian process regression model [24] to allow for
smoothing of age, time and location in the absence of a
complete dataset. Bayesian meta-regression, regularisa-
tion and trimming (MR-BRT) procedures were used to
adjust for data bias due to different case definitions and
study methods in different countries. The methods of
applying the GBD data are described in detail in previous
studies [25, 26].

According to the DSM-5 [27], AUD is defined as a con-
dition characterized by significant social, psychological,
or physiological impairment caused by persistent alcohol
consumption within the past 12 months, often accompa-
nied by typical withdrawal symptoms and a loss of con-
trol over alcohol use [21]. Besides, in the GBD Study,
AUD was defined as a disorder with a confirmed diagno-
sis identified through hospital records. Our study popula-
tion was people > 15 years of age with a diagnosis of AUD
[20]. The reason we chose 15+is because in the GBD
data, there are missing data for under 15 in some coun-
tries. From the Global Burden of Disease 2021 Study,
we extracted information on AUD in the study popula-
tion; location, age, and sex-specific prevalence; mortal-
ity; number and rate of DALYs; and DALYs attributable
to each risk factor (with corresponding 95% uncertainty
intervals (Uls)). Attributable DALYs are an indicator
that quantifies the contribution of specific risk factors to
the burden of disease. DALYs imply changes and reduc-
tions in the current burden of disease if population-level
exposure to specific risk factors changes. Years of life
lost are calculated by multiplying the estimated number
of deaths in AUD by the standard life expectancy at the
age of death. DALYs were equal to the sum of years lived
with disability and years of life lost. The terminology and
methods used in the GBD Study have been consistently
interpreted and used in other studies [26].

In this study, AUD data were collected from 21 regions
that are geographically proximate and ave similar epide-
miological characteristics, including 13 age groups (15—
19 years, 20—24 years, 25—-29 years, 30—-34 years, 35-39
years, 40—44 vyears, 45-49 years, 50-54 years, 55-59
years, 60—64 years, 65—-69 years, 70—74 years, 75 + years),
including both males and females. In addition, the
sociodemographic index (SDI), a composite indicator of
the social and economic conditions that influence health
outcomes in each region, was also included in this study.
The SDI is categorised into five categories: low, low-
middle, middle, high-middle, and high. Higher levels
represent high levels of education, the highest per capita
income and the lowest fertility rates.
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Statistical analysis

A descriptive analysis of the global burden of AUD
in people>15 years was performed. We compared
age-standardised prevalence (per 100,000 people),
age-standardised mortality (per 100,000 people) and
age-standardised DALYs (per 100,000 people) for AUD
across different age groups, sexes, regions and countries.
Based on AUD and associated risk factor data from the
Global Burden of Disease Study, we further calculated
age-standardised rate and corresponding 95% confidence
intervals (CI) and compared them across Global Burden
of Disease Study regions. It is important to note that we
included annual average percentage changes (AAPCs)
to describe temporal trends in link-point regression
measures.

AAPC = <exp (Z(;J:M) - 1> x 100%

The average annual percentage change (AAPC) is a
weighted average of the annual percentage changes over
a specific time period and can be used to describe the
average trend of change over the entire time period [28].
Where Bi represents the regression coefficient for year i
and i is the corresponding weight. the AAPC value rep-
resents the annual percentage change (increase, decrease,
or no change). If both the annual percentage change esti-
mate and the 95% CI are >0 (or both <0), we consider the
corresponding rate to be in an increasing (or decreasing)
trend.

We chose measures that were epidemiologically
relevant, including prevalence, DALYs (one DALY
represents the loss of one year of full health owing to pre-
mature death or disability), and mortality. For example,
a decrease in mortality from a chronic disease may lead
to an increase in prevalence and DALYs as more patients
live longer with that disease [26]. An increase in the
number of patients with morbidity or a prolonged course
of the disease can lead to an increase in prevalence [26].

All statistical analyses were performed using Graph-
Pad Prism (version 8.0.2), the joinpoint regression pro-
gramme (version 5.2.0) and R (version 4.3.1).

Patient and public involvement

This study used data from the Global Burden of Dis-
ease Study. The authors did not directly interview par-
ticipants. No patients were involved in the setting of
the research questions or outcome measures, and they
were not involved in the design or implementation of the
study.

Projections from 2022 to 2040
The ARIMA(Autoregressive Integrated Moving Average)
Model is one of the time series analysis methods [29],
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which is popular and widely used for time series forecast-
ing. In this study, we use ARIMA model to predict trends
in Prevalence of AUD for males and females aged>15
years globally from 2022 to 2040. In addition, we deter-
mined the optimal order parameters ( p, d, q ) of the
ARIMA model using the Corrected AkaiChi Information
Criterion (AICc), which is considered to provide more
robust model selection criteria in small-sample condi-
tions and avoids overcomplicated models from overfit-
ting data with insufficient sample sizes [30]. In this study,
the residuals of the model were diagnosed by the Ljung-
Box test, with P>.05 indicating that the residuals were
white noise, suggesting that the model had adequately fit-
ted the systematic variations in the data, with the remain-
der being random fluctuations.

Results

Global trends

Globally, the number of people aged 215 years with AUD
prevalence increased by 130% between 1990 and 2021,
from 84.55 to 111.12 million. However, the age-stan-
dardised AUD prevalence decreased from 1,697.90 to
1,335.43 per 100,000 population, with an average annual
percent of -0.78% (Table 1). In addition, the number of
deaths from AUD also, although rising 158.47 thousand
from 110.75 thousand in 1990, the age-standardised
AUD mortality decreased from 2.47 to 1.84 per 100,000
population, with an average annual trend of -0.82% (see
Supplementary Table S1). Similarly, DALYs from AUD
show a similar development, in terms of numbers, from
12.99 million in 1990 to 16.98 million in 2021. But for the
age-standardised rate, DALYs from AUD decreased from
266.11 per 100,000 to 202.39, with an average annual
trend of -0.83% (see Supplementary Table S2). The
declines in age-standardised AUD prevalence, mortality,
and DALYs suggest that the global burden of AUD is on a
declining trend.

Global trends by sex

From 1990 to 2021, the global prevalence of AUD among
people aged >15 years increased (males: from 65.24 mil-
lion to 86.20 million; females: from 19.31 million to
24.92 million), but the age-standardised AUD prevalence
declined (males: from 2,168.80 to 2,077.27 per 100,000;
females from 744.59 to 599.50). The decline in AUD was
slightly larger in females (-0.82%Vs-0.75%) over the same
period (see Table 1). Further, our results from ARIMA
model projections indicated that in 2040, the age-stan-
dardised prevalence of AUD is projected to be 1782.33
per 100,000 for males and 452.23 per 100,000 for females
(see Supplementary Figure S1). In addition, AUD-related
age-standardised mortality and age-standardised DALYs
declined between 1990 and 2021 for both males and
females, with the decline being more pronounced for
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Table 1 Age-standardised prevalence and AAPC of AUD at global and SDI level, 1990-2021
Prevalence (95% Ul)
No of people with Age-standardised rate No of people with Age-standardised rate ~ AAPC (95% Cl) p-
AUD in 1990 in 1990 (per 100,000) AUD in 2021 in 2021 (per 100,000) value
(million) (million)
Global 84.55(72.54 10 98.4) 1697.90(1459.91 t0 1949.22) 111.12(96.36 to 1335.43(1153.65 to -0.78(-0.85 t0 -0.71) p<.001
127.9) 1539.75)
Sex:
Female 19.31(16.31 to 744.59(656.97 t0 909.20) 24.92(21.17 to 599.50(508.32 to 704.46)  -0.82(-0.85 to -0.78) p<.001
22.94) 29.29)
Male 65.24(55.94 10 75.7) 2168.80(2253.28 t0 3008.22) 86.2(75.34 10 98.86) 2077.27(1809.94 to -0.75(-0.80 to -0.70) p<.001
2388.21)
Age group:
15-19 years 353(24t05.2) 679.92(461.11 to 1000.44) 3.26(2.17 10 4.78) 522.47(347.63 to 766.66) -0.85(-0.92 to -0.77) p<.001
20-24 years 9.97(6.81to 14.2) 2026.03(1383.46 t0 2886.22) 8.79(5.98 t0 12.57)  1472.64(1001.72 to -1.02(-1.11 t0 -0.93) p<.001
2105.78)
25-29 years 12519310 1647)  2826.12(2100.45 t0 3721.66) 12.15(9.03 to 15.98) 2064.58(1535.52t0 2716.2) -1.00(-1.03 to -0.98) p<.001
30-34 years 12.09(8.94t0 15.8)  3136.21(2320.1 t0 4099.45)  14.09(10.52 to 2330. 44(1 739.56 to -0.96(-1.04 to0 -0.87) p<.001
18.15) 3001.99)
35-39years  10.99(853t0 138)  3120.72(2422.09 t0 391866) 13.54(10.63 to 2413.63(1895.02 to -084(-093t0-0.75)  p<.001
16.81) 2996.54)
40-44 years 8.79(6.431t0 11.75)  3067.19(2244.09 t0 4101.48) 12.21(9.11t0 15.92) 2440.14(1821.4t03181.74) -0.75(-0.78 to-0.71) p<.001
45-49 years 6.74(5.17 t0 8.36) 2901.05(2225.41 t0 3602.24)  11.24(8.97 to 13.87) 2374.22(1894.9 to 2930) -0.62(-0.76 to -0.48) p<.001
50-54 years 6.17(4.66 to 7.92) 2900.71(2190.31 t0 3724.93) 9.96(7.61 to 12.91)  2239.36(1710.9 to 2901.97) -0.83(-1.00 to -0.66) p<.001
55-59 years 4.67(3.69 to 5.74) 2523.83(1992.24103100.9) 8.18(6.45t0 10.1)  2066.67(1630.41 to -0.64(-0.72 t0 -0.57) p<.001
2553.34)
60-64 years 3.63(2.74t04.73) 2258.63(1707.53t0 2942.22) 6.15(4.69 to 7.97) 1922.72(1466.7 to 2490.08) -0.53(-0.62 to -0.44) p<.001
65-69 years 221(1.74t0 2.82) 1787.16(1404.17 t0 2279.1)  4.5(3.6 to 5.68) 1631.36(1304.15 to -0.30(-0.39 t0 -0.22) p<.001
2057.92)
70-74 years 1.23(0.92t0 1.63) 1451.25(1090.08 to 1930.82) 2.89(2.16 to 3.81) 1405.14(1050.6 to 1848.54) -0.08(-0.20 to 0.04) p=210
75+years 1.55(1.21t0 1.92) 1320.69(1031.98 t0 1638.51) 3.63(2.87 to 4.41) 1257.77(993.8to 1527.57)  -0.16(-0.18 to -0.14) p<.001
SDI level:
High 20.33(17.61 to 2107.66(1824.14 t0 2431.09) 22.71(20.09 to 1847.63(1603.23 to -041(-045 to -0.37) p<.001
23.46) 25.56) 2115.44)
High-middle 23.27(20.27 to 2111.15(1845.6 t0 2401.33)  24.68(21.63 to 1588.01(1373.31 t0 1829.9) -0.92(-0.98 to -0.85) p<.001
26.54) 28.16)
Middle 21.58(17.94 to 1364.51(1148.04 to 1594.00) 31.35(27.02 to 1159.2(992.08 to 1343.29)  -0.54(-0.62 to -0.45) p<.001
25.48) 36.25)
Low-middle 14.39(12.07 to 1546.54(1314.08 to 1798.53) 22.24(19.13 to 1208.59(1048.55 to -0.80(-0.83 t0 -0.77) p<.001
16.94) 25.77) 1386. 76)
Low 4.89(4.12t0 5.81) 1369.8(1174.81 10 1589.26)  10.04(844t0 11.81) 1181.48(1011.32to -0.48(-0.50 to -0.45) p<.001
1 369.74)

Note: AAPC=average annual percentage change; P=P value for the significant test of AAPCs; Cl=confidence interval; SDI=sociodemographic index; AUD =alcohol

use disorders; Ul=uncertainty interval

females than for males (AUD age-standardised mor-
tality: -1.22%Vs-0.73%; AUD age-standardised DALYs:
-0.95%Vs-0.79%) (see Supplementary Figure S2 and Sup-
plementary Tables S1 and S2). These findings suggest that
males are likely to remain the primary group affected by
AUD globally, both currently and in the future.

In addition, age-standardised AUD prevalence, mor-
tality and DALYs were higher for males than for females,
irrespective of changes in sociodemographic indices
(see Supplementary Fig. 4). However, the results were
more complex for AAPCs. Globally, for AUD prevalence,
mortality, and DALYs for AAPCs, the decline was more

pronounced for females than for males (see Supplemen-
tary Figure S5). However, in high SDI regions (males:
-0.55%; females: -0.17%), middle SDI regions (males:
-0.52%; females: -0.45%), low-middle SDI regions (males:
-0.82%; females: -0.33%), and low SDI regions (males:
-0.47%; females: -0.32%), the age-standardised preva-
lence of AUD declined more significantly among males
than females. Regarding AUD-related age-standardised
mortality, there was an upward trend for females in high
SDI regions (0.55%), in contrast to a downward trend
for males (-0.19%). For AUD-related age-standardised
DALYs, the decline was consistently smaller for females
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than for males in high SDI regions (males: -0.50%;
females: -0.01%), low-middle SDI regions (males: -0.72%;
females: -0.47%), and low SDI regions (males: -0.47%;
females: -0.44%). This evidence suggests that although the
current state of AUD burden may be smaller for females
than for males, this difference in AUD burden between
males and females is diminishing in specific areas (e.g.,
high SDI areas) because the decline in AUD among males
is occurring at a faster rate than that among females.

Global trends by age subgroup
Previous studies have rarely considered the status and
trends of AUD in different age groups [2]. The results
show that globally, people younger than 55 years of age
have higher AUD-related prevalence, mortality and
DALYs compared to older people after 55 years of age,
but as the decline in this indicator is larger for people
younger than 55 years of age, this suggests that the gap
is narrowing(see Table 1, Supplementary Table S1 and
Supplementary Table S2). Specifically, all age groups
except the 70-74 age group showed decreasing trends in
AUD prevalence, with the largest decreases of more than
1% in young adults aged 20-29 years (see Table 1). Fur-
thermore, as the AAPCs were not statistically significant
(p>.05), this implies that AUD mortality did not decline
significantly in the 55-59, 60-64, 65—69, and 70-74 age
groups (see Supplementary Table S1). For AUD DALYs,
a decreasing trend was observed in all age groups except
the 70-74 age group (see Supplementary Table S2). This
evidence suggests that attention needs to be paid to the
burden of AUD in relative older (e.g., 55 + years) adults.
Furthermore, we found that globally, the burden of
AUD, as measured by prevalence, mortality and DALYs,
declined significantly across all age subgroups, except for
women 55-59 years, for whom the decline in AUD mor-
tality was not statistically significant (p=.094) (see Sup-
plementary Table S3). In contrast, older male adults did
not show a significant trend of decreasing risk. Specifi-
cally, there was no significant decline in the prevalence
of AUD in men aged 70 years or older; nor was there a
significant decline in AUD mortality in males aged 55-74
years, nor in AUD DALYs in males aged 65-74 years (see
Supplementary Table S3). Further, we found that in high
SDI regions, adults aged 60 + were at risk of rising AUD-
related prevalence, mortality, and DALYs, while adults
aged 55-59 +years were also at risk of rising AUD mor-
tality and DALYs. In addition, in the middle SDI, older
adults aged 70 +faced rising AUD prevalence (see Sup-
plementary Table S4 and Supplementary Figure S6). The
results suggest that older populations (e.g., those aged
over 55 years) may be facing an increasingly higher bur-
den of alcohol use disorders.
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Global trends by sociodemographic index

Globally, age-standardised prevalence due to AUD is
declining significantly in all regions over the period
1990-2021, particularly in high-middle SDI regions, with
an AAPC = -0.92%, and in high SDI regions, to a lesser
extent, with an AAPC of -0.41% (see Table 1). In terms
of age-standardised mortality due to AUDs, all regions
showed a significant decline, except for high SDI regions
(AAPC=0.02%; see Supplementary Table S1). AUD-
related age-standardised DALYs declined in all regions,
particularly in the high-middle SDI regions, where the
AAPC = -1.11%, compared with a smaller decline in the
high SDI regions, where the AAPC = -0.34% (see Supple-
mentary Table S2). Although high-middle SDI regions
had higher AUD-related age-standardised prevalence,
mortality and DALYs in 1990, high SDI regions already
had the highest AUD-related age-standardised preva-
lence (1,847 per 100,000), mortality (2.58 per 100,000)
and DALYs (278.84 per 100,000) in 2021, due to the
slower decline in high SDI regions.

Regional trends

From 1990 to 2021, Australasia and Oceania demon-
strated an increase in the age-standardised prevalence of
AUD, with AAPCs of 0.6% and 0.12%, respectively. With
the exception of East Asia (AAPC=-0.19, p=.168), all
regions significantly showed a significant decrease in the
age-standardised prevalence of AUD (see Supplementary
Table S5).

From 1990 to 2021, Caribbean (AAPC=0.11%), East
Asia (AAPC=0.22%), and High-income North Amer-
ica (AAPC=1.28%) demonstrated an upward trend in
AUD-related age-standardised mortality. Moreover,
no significant changes were observed in the AUD-
related age-standardised mortality rates for Austral-
asia (AAPC=0.11%, p=.824), Central Europe (AAPC =
-0.22%, p=.678), and Eastern Europe (AAPC = -0.19%,
p=.813). Further, the rest of the regions showed signifi-
cant decreases in age-standardised mortality for AUD
(see Supplementary Table S6).

From 1990 to 2021, Australasia (AAPC=0.42%,
p<.001) showed a significant increase in age-stan-
dardised DALYs dut to AUD. In contrast, the Caribbean
(AAPC=-0.08%, p=.613), Central Europe (AAPC=-
0.39%, p=.089), East Asia (AAPC=-0.12%, p =.167), East-
ern Europe (AAPC=-0.41%, p=.394), and High-income
North America (AAPC=-0.04%, p=.627) did not exhibit
statistically significant changes in AUD-related age-stan-
dardised DALYs. All other regions showed significant
declines in AUD-related age-standardised DALYs (see
Supplementary Table S7).

In addition, after stratifying by sex, Eastern Europe
males had the highest age-standardised prevalence, mor-
tality and DALYs due to AUD in 2021. Similarly, Eastern
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Europe females had the highest AUD-related age-stan-
dardised prevalence, mortality and DALYs (see Supple-
mentary Table S8).

National trends

At the national level, from 1990 to 2021, Mongolia,
United Kingdom, and New Zealand had the highest age-
standardised AUD prevalence increases of 2.04%, 1.12%,
and 1.06%, respectively. Furthermore, Cuba, United
Kingdom, and Paraguay had the highest increases in age-
standardised AUD mortality of 2.78%, 2.42%, and 1.97%,
respectively. Finally, Mongolia, the United Kingdom, and
New Zealand witnessed the highest age-standardised
AUD DALYs increases, at 1.79%, 1.22%, and 0.92%,
respectively (see Figs. 1 and 2, and 3; see Supplementary
Table S9).

Risk factors
Detailed analyses of global data from 1990 to 2021 show
that the two main risk factors associated with AUD
among people >15 years of age are high alcohol use and
childhood sexual abuse (Table 2). In 2021, globally, the
age-standardised DALYs from high alcohol use were
202 per 100,000 people and 15.83 per 100,000 for child-
hood sexual abuse. In addition, from 1990 to 2021, these
factors correspond to an AAPC of -0.83% and -0.87%,
respectively.

High alcohol use DALYs declined fastest in high-mid-
dle SDI regions (AAPC = -1.11%) and slowest in high SDI
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regions (AAPC = -0.34%). Similarly, childhood sexual
abuse DALYs declined most rapidly in high-middle SDI
regions (AAPC = -1.48%) and most slowly in high SDI
regions (AAPC = -0.04%).

Discussion

In order to better understand the global trends of AUD in
the context of globalization, we conducted detailed analy-
sis and research using GBD 2021 data. Our study not only
systematically investigated the current status of AUD in
terms of region, age, gender, and year dimensions, but
also examined its trends. Our results indicate that the
global burden of AUD is gradually declining, although
males remain at a higher risk for AUD burden compared
to females. Additionally, older populations (aged over
55 years) may face a higher risk of AUD, making them a
population requiring further attention in the future. The
global inequality in AUD deserves attention, as high-SDI
countries/regions, unlike in the case of conventional dis-
eases, may face a higher risk of AUD, highlighting the
need for stricter alcohol use policies in some countries.
Lastly, high alcohol use and childhood sexual abuse are
identified as significant risk factors for AUD among indi-
viduals aged 15 years and older. Our study extends the
current understanding of AUD by highlighting its global
trends and the role of globalization in shaping these pat-
terns. The findings underscore the significant public
health impact of AUD, particularly in regions where the

AAPC of AUD Prevalence

B soce
| 120<i0

103 t0.<0.64
H 06410 <025

[ ‘ -0.251t0<0.14

r| 0.14 to <0.53
0.53 to <0.92
0.92to<1.31
. 1.70 to <2.09
D NA

Fig. 1 Map showing average annual percentage change in global prevalence of alcohol use disorders in adults, 1990-2021. Note: AAPCs=average an-

nual percent changes; AUD =alcohol use disorders
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Fig. 2 Map showing average annual percentage change in global mortality of alcohol use disorders in adults, 1990-2021. Note: AAPCs =average annual
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Fig. 3 Map showing average annual percentage change in global disability adjusted life years of alcohol use disorders in adults, 1990-2021. Note:
AAPCs=average annual percent changes; AUD =alcohol use disorders; DALYs =disability adjusted life years
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Table 2 Main risk factors for age-standardised AUD related dalys, and AAPC,1990-2021

Age-standardised DALYs(per 100,000)(95%Ul)
Risk factors by SDI 1990 2021 AAPC(95%Cl) p-value
High Alcohol use
Global 266.09(212.45 to 335.01) 202.38(161.02 to 253.18) -0.83(-1.01 to -0.66) p<.001
High 309.61(241.72 to 395.64) 278.84(222.22 to 350.09) -0.34(-046 t0 -0.21) p<.001
High-middle 366.69(300.4 to 451.04) 251.78(202.58 to 313.31) -1.11(-1.76 to -0.46) p=.001
Middle 201.11(154.16 to 255.94) 163.01(125.7 t0 208.32) -0.7(-0.8 to -0.6) p<.001
Low-middle 240.11(184.56 to 303.46) 190.42(150.81 to 243.13) -0.76(-0.86 to -0.66) p<.001
Low 194.86(145.95 to 246.93) 166.68(128.47 to 214.93) -0.5(-0.54 to -0.47) p<.001
Childhood sexual abuse
Global 21.03(3.76 t0 48.52) 15.83(2.9t0 36.87) -0.87(-1.06 to -0.68) p<.001
High 23.8(41t054.12) 23.54(4.05 to 53.4) -0.04(-0.15 t0 0.07) p=479
High-middle 24.96(4.17 t0 58.62) 15.19(2.73t0 35.12) -148(-2.11 t0 -0.85) p<.001
Middle 15.73(2.94 to 35.99) 11.29(2.06 to 26.9) -1.08(-1.14 to -1.02) p<.001
Low-middle 23.09(4.45 to 54.13) 18.09(3.39 t0 41.85) -0.79(-0.85 to -0.74) p<.001
Low 20.1(3481047.37) 16.82(3 to 38.96) -0.57(-0.6 t0 -0.54) p<.001

Note: AAPC=average annual percentage change; Cl=confidence interval; DALYs =disability adjusted life years; SDI=sociodemographic index; AUD =alcohol use

disorders; Ul=uncertainty interval

regulatory environment has been exploited by transna-
tional alcohol corporations.

Previous studies have highlighted that the global goal of
reducing harmful alcohol use is elusive [20]. Our results
appear inconsistent, which may be partially explained
by the distinction between alcohol use and a diagnosis
of AUD. With AUD, there is more emphasis on clini-
cal diagnostic criteria and the negative impact on an
individual’s life [31]. In addition, several countries and
regions with high levels of alcohol use have implemented
key alcohol control measures such as increasing alcohol
prices and restricting availability [15, 32, 33]. The WHO’s
recommended “best buy” interventions for the preven-
tion and control of noncommunicable diseases (NCDs)
include measures targeting alcohol use, such as restrict-
ing alcohol advertising and reducing sales hours [34].
These strategies may have contributed to the reduction
in the prevalence of AUD. Moreover, young people are
more likely to benefit from these alcohol control policies.
Specifically, alcohol pricing policies and the establish-
ment of a legal minimum drinking age may have contrib-
uted to the decline of AUD among younger populations
[15, 32, 33]. However, it is important to emphasize that
efforts to develop and implement alcohol policies at the
global level remain insufficient. To sustainably reduce the
health burden associated with alcohol use, governments
should allocate more resources and take stronger action
[35, 36].

A report based on GBD 2019 found that younger peo-
ple are more likely to die from AUD than older people
[37]. However, as our study focused on long-term trends,
and given the significant decline in AUD-related deaths
among younger populations, more attention should
be paid to AUD mortality among older adults, which
has shown no significant decrease [37]. Specifically, in

contrast to younger populations, globalization may lead
to more negative alcohol-related outcomes for older
populations. With the acceleration of global population
ageing [38, 39], researchers should place greater empha-
sis on exploring the psychosocial drivers of alcohol use
among older adults. In parallel, policymakers should
consider implementing stricter regulations on alcohol
advertising specifically targeted at this demographic [40].
While globalization accelerates the flow of knowledge
information [41], not all messages align with the narra-
tive that alcohol is harmful. Some information, including
industry-sponsored scientific research, has historically
highlighted potential health benefits of moderate alcohol
consumption, particularly for older adults [5]. However,
recent systematic reviews and the WHO Alcohol Policy
Playbook have debunked the myth of “moderate” alcohol
consumption, emphasizing that any level of alcohol use
carries health risks [6, 7]. These misleading narratives,
often centred around notions of “moderate” or “respon-
sible” drinking, are frequently promoted by the alcohol
industry to normalise alcohol use among older adults,
thereby increasing their risk of developing AUD. It should
be added that these studies are often based on observa-
tions, in which residual confounding factors (such as the
specific amount of alcohol consumed, the individual’s risk
of cardiovascular disease [42]) may affect the reliability of
the results and have caused more and more challenges to
researchers [43—45], particularly in drawing valid causal
inferences and avoiding the misinterpretation of find-
ings in public health recommendations. However, the
alcohol industry’s use of flawed research and misleading
narratives—such as the claim that alcohol is beneficial to
health—combined with the lack of effective governmen-
tal regulation, has made it increasingly difficult to reduce
the burden of AUD [46]. For example, advertisements
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often highlight potential health benefits of moderate
alcohol consumption, particularly targeting older adults,
while downplaying the risks of AUD. This selective mes-
saging, combined with cultural globalization, has nor-
malized alcohol consumption among older populations,
increasing their vulnerability to AUD. Furthermore, in
regions like Asia, the alcohol industry promote red wine
as a “healthy” choice, capitalizing on cultural perceptions
and health-conscious trends among aging populations. A
qualitative study showed that Chinese consumers believe
that red wine is healthier than other alcoholic beverages,
and tend to choose French brands due to long-term mar-
keting [47]. Considering that one of the important needs
of Chinese elderly people is to maintain their health,
transnational alcohol corporations may influence pub-
lic perception through various commercial channels
and maximize market profits [48]. Moreover, globaliza-
tion has facilitated migration flows but has also led to
loneliness, a known risk factor for AUD [49, 50], among
middle-aged and elderly migrants [51]. Given the global
trend of population ageing, greater attention should be
paid to alcohol consumption among older adults and the
promotion of their physical and mental well-being. This
is especially critical for policymakers, as most govern-
ments worldwide have yet to implement effective public
health policies to mitigate AUD [46].

Furthermore, consistent with previous studies, males
have a higher risk of AUD, particularly in low- and mid-
dle-income regions [5, 37]. However, in specific high SDI
regions, women may have an increasing risk of AUD. This
disparity may be linked to globalization-driven shifts in
cultural norms and social values. In high SDI regions,
female drinking has become more socially accepted and
recognized, reflecting changes in societal perceptions of
gender roles and individual independence [52]. Global-
ization, facilitated by the transnational alcohol industry,
has accelerated cultural shifts in drinking norms [53-55].
For instance, in high SDI regions, female drinking is
increasingly marketed as a symbol of independence, pro-
fessionalism, and social mobility [52]. The alcohol indus-
try strategically target women through advertisements
that align with these cultural narratives, thereby normal-
izing and increasing alcohol consumption among this
demographic [52]. This highlights the need for stricter
regulations on alcohol marketing to mitigate the growing
health burden of AUD among women. Additionally, the
growth of female alcohol use may also be linked to trans-
national alcohol corporations’ targeted marketing strate-
gies directed at female consumers [56]. For example, with
the rapid economic growth in Asia, the European alcohol
industry has aimed its sights towards Asia as well, par-
ticularly towards females [57]. This highlights the poten-
tial risk of increased AUD among women in the future. In
addition, as current research has found that females tend
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to be more reactive, addictive and neurotoxic after using
addictive substances, the so-called ‘telescope effect’ [58],
future research needs to further investigate the close link
between globalisation and regional female drinking, and
focus on the potential risks of AUD for females.

Finally, our study highlights the need for Mongolia,
the United Kingdom, New Zealand, Cuba, and Paraguay
to address the continuing rise in the burden of AUD.
While some of these countries may not rank among the
highest in per capita alcohol consumption globally [20],
the ongoing increase in AUD cases suggests significant
future risks. Previous data suggest that the number of
people with AUD in Mongolia has almost quadrupled
between 1990 and 2021, much higher than in other coun-
tries [59]. This evidence suggests that AUD in Mongolia
require additional attention from the international com-
munity. For example, researchers may conduct further
investigations to better understand the reasons behind
the increasing AUD among the Mongolian population,
in order to inform the development of targeted interven-
tions. Research suggests that the widespread availability
of alcohol, a favourable environment for the sale of alco-
hol products, strong marketing of alcohol and general
public acceptance of alcohol have all contributed to the
continued increase in AUD [60]. Given the influence of
multinational alcohol corporations in developing coun-
tries, where alcohol policies are often less stringent, there
is an urgent need for stronger regulatory frameworks
[61]. These transnational alcohol corporations exploit
weak regulations to expand their markets, often through
aggressive marketing and pricing strategies that target
vulnerable populations, such as low-income groups and
women [62, 63]. Governments must implement stricter
controls on alcohol advertising, pricing, and availabil-
ity, while also collaborating with international organiza-
tions like the WHO to develop binding global alcohol
policies. Such measures are essential to counteract the
commercial forces driving AUD and to promote public
health equity. In high SDI countries, such as the UK and
New Zealand, the alcohol industry should be restricted
from diversifying its market strategies, such as partner-
ing with sporting events for promotional purposes [43].
In addition, the alcohol industry also targets low-income
groups through pricing strategies, promotional activities,
and other means [63]. For example, discounts or bulk
packaging are regularly launched to attract low-income
families to buy. Due to economic pressure and social
environmental factors, these groups are more suscep-
tible to the temptation of alcohol consumption, which
increases their risk of developing AUD [15, 64]. Consid-
ering that despite the significant risks to public health,
the marketing of alcohol is far less controlled than that
of other psychoactive substances [12]. This lack of regula-
tion has allowed the alcohol industry to freely promote
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its products around the world, further exacerbating the
prevalence of AUD. Therefore, further customized and
more proactive strategies may be necessary to ameliorate
the growth of AUD in these countries [16]. Since indus-
try-led self-regulation has shown limited effectiveness in
protecting public health [65], the establishment of inde-
pendent regulatory agencies may strengthen enforcement
and facilitate meaningful, long-term progress, particu-
larly in settings with high alcohol consumption. More-
over, high alcohol consumption and childhood sexual
abuse were identified as critical risk factors. Heavy con-
tinuous drinking, which can impair individuals’ cogni-
tive and emotional functions, places them at a higher risk
of developing AUD [66, 67]. Childhood sexual abuse, in
particular, is a unique risk factor. Survivors of childhood
sexual abuse are not only more likely to be exposed to
alcohol at an earlier age but are also more inclined to use
alcohol as a coping mechanism for their trauma, signifi-
cantly increasing their risk of developing AUD later in life
[68]. Our study further revealed that these two risk fac-
tors contributed the highest number of age-standardised
DALYs in high-SDI regions. This underscores the urgent
need for targeted policy development to address poten-
tial risk factors for AUD in these high-SDI regions.

Strengths and limitations of this study

To the best of our knowledge, our study is the first
detailed survey of AUD to include gender, age, region,
and country, and we provide predictive modelling as sup-
port for the evidence, which is reliable and detailed data
that can help government and policymakers around the
world to develop effective intervention for AUD. Our
study contributes to identifying specific populations at
risk of AUD in the context of globalization, providing
critical evidence for the formulation of relevant global
and regional policies.

This study has several limitations. Firstly, the data were
extrapolated from countries with existing epidemiologi-
cal data. The results are dependent on the modelling pro-
cess and caution is needed in interpreting the findings.
Second, despite the rigorous statistical methods used in
our study, differences in health information systems and
reporting mechanisms across countries and regions,
particularly in low- and middle-income countries and
regions experiencing conflict, can lead to incomplete and
biased data that may affect the accuracy of the results.
In addition, we call for future research to understand
the link between increased globalisation (e.g., strategic
coordination among transnational alcohol corporations)
on the growth of AUD through more detailed methods.
Finally, data on the burden of disease include a time lag.
Therefore, further studies with more recent epidemio-
logical data are needed to extend the results of this study.
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Conclusions

We found that populations in specific regions and coun-
tries still face a high burden of AUDs. We call on key
stakeholders, including researchers and media communi-
cators, to actively engage in reframing AUD as a public
health issue, with greater attention to how it is defined,
portrayed, and socially constructed [69]. In particular,
policymakers should adopt a public health- first approach
when designing interventions, recognizing the impor-
tance of addressing structural and societal factors rather
than placing emphasis solely on individual responsibility.
To achieve meaningful reductions in AUD, governments
and international organizations should integrate effective
policies and interventions, including tightening regula-
tions on alcohol advertising aimed at older adults and
establishing independent regulatory bodies to address
AUD on a global scale.
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