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Temporal trends in the burden of drug use disorders in East and Southeast Asian 
countries and territories from 1990 to 2021: findings from the Global Burden of 
Disease Study 2021
Jiahe Liu, Yicheng Wei, Hang Su, Hanyu Wei, Xinyu Lu, Gangliang Zhong, and Jiang Du

Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China

ABSTRACT
Background: East and Southeast Asia face a severe drug epidemic. A detailed analysis of specific 
drug use disorders (DUDs) is urgently needed to inform targeted interventions.
Objective: To quantify trends in the burden of four DUDs in East and Southeast Asia from 1990 to 
2021.
Methods: Using Global Burden of Disease Study 2021 data, we analyzed trends (1990–2021) in 
incidence, prevalence, and DALYs for four DUDs across 20 countries/territories. Estimated annual 
percentage changes and age-period-cohort models assessed trends and independent effects.
Results: Significant disparities were observed. Amphetamine DALYs were higher in East Asia 
(41–79 per 100,000), while cocaine DALYs peaked in high-income Asia-Pacific (15–16 per 
100,000). Amphetamine-related DALYs declined sharply in East Asia (net drift: −3.08%; 95% 
CI: −3.20 to −2.95, p < .001) but increased in Southeast Asia (0.16%; 0.11 to 0.22, p < .001). Cannabis- 
related DALYs rose in East Asia (0.27%; 0.2 to 0.35, p < .001). Cocaine-related DALYs fell markedly 
(−3.81%; −3.95 to −3.68, p < .001). Age effects peaked at 15–34 years.
Conclusions: The patterns of drug prevalence and their changing trends in East Asia and Southeast 
Asia show regional characteristics. The proliferation of amphetamines is becoming increasingly 
severe in Southeast Asia, while in East Asia, although some success has been achieved in control
ling other drugs, risks related to cannabis are continuously rising. Public health strategies must 
focus on subregional interventions, prioritizing the growing problem of amphetamines in 
Southeast Asia and the emerging trend of cannabis use among young people.
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Introduction

Drug use disorders (DUDs) have precipitated a marked 
increase in global mortality and disease burden over the 
past three decades (1, 2). In 2019, DUDs were the 18th 
and 16th leading causes of disability-adjusted life-years 
(DALYs) amongst adolescents aged 10–24 years and 
adults aged 25–49 years, respectively (3–5). The pro
found personal and societal impacts of DUDs under
score the urgency of addressing this public health crisis 
(4, 6). Studies investigating time trends and risk factors 
attributable to DUDs have been instrumental in inform
ing prevention and control policies. Evidence suggests 
that the disease burden of DUDs may be influenced by 
age, period, and cohort effects, as revealed by age-period 
-cohort model analyses. For instance, the onset of heavy 
cannabis use typically occurs during adolescence (7). 
Despite existing research on the global burden of 
DUDs (1, 8), including studies in South America (9) 

and the United States (10), there is a notable lack of in- 
depth analyses of the burden of DUDs in East and 
Southeast Asia, disaggregated by sex, age, year, and 
country/territory.

East and Southeast Asia’s role as a major illicit drug 
production and transit region (e.g., Golden Triangle for 
amphethetics, Myanmar for opioids) underscores the 
urgency of studying the DUDs burden there (11, 12). 
High prevalence estimates and increasing drug seizures 
highlight a severe epidemic, yet comprehensive data and 
effective interventions remain limited (2, 13).

This study aims to address this research gap by 
quantifying the trends in incidence, prevalence, and 
DALYs of DUDs from 1990 to 2021 in 20 countries/ 
regions in East Asia, Southeast Asia, and the high- 
income Asia Pacific (high-income countries in East 
and Southeast Asia have higher DALYs for DUDs) 
(14). Additionally, we assess the impact of age, period, 
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and cohort effects on the disease burden associated with 
DUDs.

Method

Data collection

The GBD 2021 study, a comprehensive international 
collaboration project managed by the Institute of 
Health Metrics and Evaluation (IHME, https://vizhub. 
healthdata.org/gbd-results/), provided the data for this 
research. It is important to note that the GBD 2021 
estimates themselves are the product of a complex mod
eling process that systematically applies data imputation 
for missing values and smoothing techniques to mini
mize random fluctuations and produce consistent 
trends over time. Therefore, no additional data imputa
tion or smoothing was applied in our secondary analysis 
of these final estimates. The GBD 2021 study’s data 
collection, processing, and comprehensive analysis 
methods have been previously detailed (3).

We used repeated cross-sectional data, including the 
incidence and prevalence of DUDs and the age- 
standardized rate (ASR) of DALYs over the past 30  
years. These data were categorized by age, region, coun
try, and a 95% uncertainty interval (UI). Specifically, the 
age-standardized incidence rate (ASIR) corresponds to 
the number of new cases per 100,000 people. The age- 
standardized prevalence rate (ASPR) corresponds to the 
number of existing cases per 100,000 people after age 
standardization. The age-standardized DALYs rate 
(ASDR) corresponds to the disability-adjusted life 
years per 100,000 people after age standardization. The 
95% UI is a range of values that reflects the certainty of 
estimation based on the 25th and 975th ordered values 
drawn from 1000 posterior distributions.

Case definition

In the GBD 2021 study, the definition of DUDs cases 
was primarily based on the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV-TR) or the 
International Classification of Diseases (ICD-10) diag
nostic criteria. This included amphetamine use disor
der, cannabis use disorder, cocaine use disorder, opioid 
use disorder, and other DUDs (GBD 2021 Diseases and 
Injuries Collaborator). This study focuses specifically on 
these four primary types of illicit DUDs. Other sub
stance use disorders, such as alcohol use disorder, are 
categorized separately within the GBD framework and 
are beyond the scope of this analysis, which aims to 
address the distinct public health challenges posed by 
illicit drugs in East and Southeast Asia. We estimated 

the burden of the four subtypes separately: ampheta
mine use disorder, cannabis use disorder, cocaine use 
disorder, and opioid use disorder, rather than assessing 
the burden of all DUDs as a whole. This disaggregated 
approach allows for a more precise understanding of the 
trends and drivers of burden for each specific drug type 
in the region.

Analysis of overall temporal trends of DUDs-related 
burden

The first objective of this study was to examine the 
temporal trend of the incidence, prevalence, and 
DALYs rate of DUDs in East and Southeast Asia from 
1990 to 2021. The burden assessments, expressed as 
ASR of DALYs and absolute numbers with their 95% 
UIs, examined the trends and changes from 1990 to 
2021. DALYs, calculated by summing years of life lost 
and years lived with disability, represent the total health 
loss due to mortality and morbidity in a population. We 
presented data from four-time points (1990, 2000, 2010, 
and 2021) and the overall trend chart and sought to 
analyze the overall trend during this period. We applied 
the Estimated Annual Percentage Change (EAPC) mea
surement to the ASR. Assuming a linear relationship 
between the natural logarithm of ASR and time, we 
determined the fitting rate of the regression line using 
the following formula (1):  

Where Y is ln ASRð Þ, X is the calendar year, ε is the error 
term, and β is the ASR trend. According to the formula 
(1), we calculated the EAPC and obtained the 95% CI of 
the EAPC value using a linear regression model. If the 
estimated EAPC value and lower 95% CI limit are 
greater than 0, we consider the ASR to be increasing. 
Conversely, if the estimated EAPC value and its upper 
95% CI limit are less than 0, we considered the ASR to 
be decreasing. Otherwise, we consider the ASR to be 
stable.

Age-period-cohort analysis

The second objective of this study was to evaluate the 
independent influence of age, period and birth cohort 
on the incidence, prevalence and DALY rate of DUDs 
using age-period-cohort analysis. The age effect repre
sents the social and biological processes associated with 
aging. The period effect reflects events and changes that 
affect the incidence, prevalence and DALY rate of DUDs 
across all age groups over time (such as updates to 
diagnostic criteria, preventive measures, or treatment 
innovations). The cohort effect refers to changes in 

2 J. LIU ET AL.

https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/


disease burden caused by different exposure levels to 
risk factors across generations.

Before conducting the age-period-cohort analysis, we 
formatted the data accordingly. We excluded age groups 
under 15 and over 64 due to insufficient data. We then 
tabulated the remaining data, including (a) 10 age 
groups, from 15–19 to 60–64, with a five-year age inter
val; (b) six consecutive five-year calendar periods, from 
1992–1996 (mid-year, May 1994) to 2017–2021 (mid- 
year, May 2019); (c) 16 consecutive five-year birth 
cohorts, from 1932–1936 (mid-1934) to 2002–2006 
(mid-2004). In this analysis, we calculated the rate 
ratio for each cycle using the central calendar cycle 
(2004.5, 2002–2006) and determined the cohort rate 
ratio using the central birth cohort (1967, 1965–1969) 
as a reference.

We utilized the age-period-cohort Web tools 
(Biostatistics Division, National Cancer Institute, 
Bethesda, Maryland; http://analysistools.nci.nih.gov/ 
apc/) to obtain the estimated parameters. The main 
parameters include: (a) net drift, which is 
a logarithmic, linear trend according to calendar year 
and birth cohort, indicating the overall annual percen
tage change; (b) local drift, which is the logarithmic, 
linear trend for each age group according to the 
calendar year and birth cohort, indicating the annual 
percentage change for each age group; (c) longitudinal 
age curve, which shows the fitted longitudinal ASR, 
adjusted by the period deviation in the reference cohort; 
(d) period rate ratio, which refers to the relative risk in 
a period compared to the reference period, adjusted for 
age and non-linear cohort effect; (e) cohort rate ratio, 
which refers to the relative risk of the birth cohort 
compared to the reference birth cohort, adjusted for 
age and non-linear period effect.

The NIH web tool employs the Intrinsic Estimation 
(IE) algorithm to address the fundamental identifiability 
problem (perfect linear dependency: Age + Cohort =  
Period) inherent in all APC models (15). Unlike tradi
tional constraint-based approaches that rely on subjec
tive assumptions (e.g., equating two period effects), the 
IE method derives a unique solution through a data- 
driven constraint based on the singular value decom
position (SVD) of the design matrix. This provides an 
objective and reproducible estimate of the age, period, 
and cohort effects. Although developed in a cancer epi
demiology context, the IE algorithm is a general- 
purpose statistical tool for analyzing temporal trends 
and is therefore methodologically appropriate for appli
cation to substance use disorder data, which shares the 
same required data structure (cross-classified rates by 
age and time period). In fact, this APC analysis based on 

IE has been widely used in many non-cancer public 
health research fields, including but not limited to the 
trend research of other mental disorders (such as bipo
lar disorder) (16). In order to test the robustness of the 
research results, we use the apc package of the 
R language for sensitivity analysis (17). The results 
show that the model has good stability. See the supple
mentary materials for details.

Statistical analysis

We employed the Wald chi-square test to evaluate the 
significance of estimable parameters and functions. We 
reported the overall age, period, and cohort effects of 
DUDs and further classified these effects according to 
three regions: East Asia, Southeast Asia, and high- 
income Asia Pacific. The division of countries and 
areas adheres to the GBD 2021 standard. The coun
tries/regions we studied are categorized into East Asia 
(China, Democratic People’s Republic of Korea, Taiwan 
(Province of China)), Southeast Asia (Vietnam, 
Myanmar, Philippi, Laos, Thailand, East Timor, 
Indonesia, Maldives, Mauritius, Malaysia, Cambodia, 
Sri Lanka, Seychelles), and high-income Asia-Pacific 
regions (Japan, South Korea, Singapore).

We conducted the statistical procedures using the 
R software (Windows, version 4.1.2, R Core Team). All 
analyses were considered significant when p < .05 (two- 
sided).

Results

Disability-adjusted life years and their temporal 
trends of DUDs by drug categories

In terms of amphetamine use disorders, before 2005, 
China had the highest DALYs (54–81 DALYs per 
100,000 people) among 20 countries/regions. After 
2011, Taiwan (province of China) ranked first in 
DALYs, with 51–65 DALYs per 100,000 people. From 
2005 to 2011, Thailand ranked first in DALYs. The 
trend in other countries remains relatively stable with
out significant changes. In terms of region, the DALYs 
of amphetamine use disorders are usually higher in East 
Asia. According to economic classification, DALYs in 
the high-income Asia Pacific region are generally lower 
(Tables 1and 2 Figure 1).

For cannabis use disorders, DALYs trends were rela
tively stable. Seychelles had the highest burden until 
2020 (16–17 per 100,000), after which high-income 
Asia-Pacific countries showed the highest rates (13–14 per 
100,000). Non-high-income East Asian countries had the 
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lowest burden (5–7 per 100,000) (Figure 2, Supplementary 
Table 1, Figure 11). Cannabis DALYs were substantially 
lower than for amphetamines.

In terms of cocaine use disorders, the trend of DALYs 
in most countries has remained relatively stable, with 
the highest observed DALYs in four high-income 

countries in the Asia Pacific region. Among them, 
Brunei had the highest DALYs between 1990 and 2021 
(21–25 DALYs per 100,000 people) (Figure 3, 
Supplementary Table 2, Figure 12).

For opioid use disorders, DALYs changes are more 
pronounced in various countries. From 1990 to 2004, 

Table 2. Ranking and regional disparities: higher age-standardized DALY rates for amphetamine use disorders in East Asia and lower 
rates in high-income Asia Pacific, 1990–2021.

Age- 
standardized 
incidence rate 
in 1990 (per 
100,000) region

Leading 
countries in 

1990

Leading 
countries in 

2021 region

Age- 
standardized 

incidence 
rate in 2021 

(per 
100,000)

Percentage change 
in age-standardized 

incidence rate 
1990–2021

Percentage change 
in age-standardized 

prevalence rate 
1990–2021

Percentage change 
in age- 

standardized DALY 
rate 1990–2021

74.37 East Asia China Taiwan 
(Province of 
China)

East Asia 64.63 0.48 0.1 0.28

46.72 Southeast 
Asia

Thailand Thailand Southeast 
Asia

50.1 0.07 0.05 0.05

43.81 East Asia Taiwan 
(Province of 
China)

China East Asia 44.4 −0.4 −0.37 −0.38

39.69 East Asia Democratic 
People’s 
Republic of 
Korea

Democratic 
People’s 
Republic of 
Korea

East Asia 40.59 0.02 0.07 0.06

29.63 Global Viet Nam Southeast 
Asia

35.04 0.33 0.1 0.13

27.19 Southeast 
Asia

Sri Lanka Seychelles Southeast 
Asia

32.6 0.25 0.04 0.07

26.29 Southeast 
Asia

Viet Nam Mauritius Southeast 
Asia

31.97 0.32 0.05 0.08

25.99 Southeast 
Asia

Seychelles Maldives Southeast 
Asia

27.49 0.13 0.05 0.06

24.61 Southeast 
Asia

Malaysia Sri Lanka Southeast 
Asia

26.83 −0.01 0 −0.01

24.42 Southeast 
Asia

Maldives Malaysia Southeast 
Asia

25.09 0.02 0 0.01

24.3 Southeast 
Asia

Mauritius Cambodia Southeast 
Asia

24.28 0.02 −0.01 0

23.91 Southeast 
Asia

Timor-Leste Timor-Leste Southeast 
Asia

24.14 0.01 −0.01 −0.02

23.86 Southeast 
Asia

Cambodia Myanmar Southeast 
Asia

23.26 −0.01 −0.02 −0.02

23.69 Southeast 
Asia

Philippines Philippines Southeast 
Asia

22.95 −0.03 −0.03 −0.04

23.52 Southeast 
Asia

Myanmar Indonesia Southeast 
Asia

22.48 0 −0.01 −0.03

22.46 Southeast 
Asia

Indonesia Global 20.98 −0.29 −0.4 −0.38

19.13 Southeast 
Asia

Lao  
People’s 
Democratic 
Republic

Lao  
People’s 
Democratic 
Republic

Southeast 
Asia

18.87 −0.01 −0.02 −0.03

17.23 High- 
income 
Asia 
Pacific

Brunei 
Darussalam

Brunei 
Darussalam

High- 
income 
Asia 
Pacific

17.06 −0.01 −0.03 −0.04

15.78 High- 
income 
Asia 
Pacific

Singapore Republic of 
Korea

High- 
income 
Asia 
Pacific

15.75 0.01 −0.01 −0.01

15.62 High- 
income 
Asia 
Pacific

Republic of 
Korea

Singapore High- 
income 
Asia 
Pacific

15.56 −0.01 −0.02 −0.03

14.93 High- 
income 
Asia 
Pacific

Japan Japan High- 
income 
Asia 
Pacific

14.9 0 −0.03 −0.04
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the DALYs in China were the highest (89–161 DALYs 
per 100,000 people), but overall, they showed 
a downward trend. From 2005 to 2021, Mauritius had 
the highest DALYs (85–120 DALYs per 100,000 people), 
and overall it was on the rise. The DALYs in non-high- 
income East Asian regions are generally higher, but the 
DALYs levels in almost all countries studied in this 
article are lower than the global level. (Figure 4, 
Supplementary Table 3, Figure 13).

Incidence and prevalence and temporal trends of 
DUDs by drug categories are detailed in the supplemen
tary text materials (Supplementary Texts 1). Meanwhile, 
to fully illustrate the disease burden and overall trend 
caused by the four types of DUDs from 1990 to 2021, 
Figure 5 provides a regional map of DALY EAPC in the 
countries and regions studied in this article. The inci
dence and prevalence EAPC are shown in 
Supplementary Figures 14 and 15, respectively.

Age, period, and cohort effects of disability-adjusted 
life years

From 1990 to 2021, an age-period-cohort analysis of 
disability-adjusted life years (DALYs) for four substance 
use disorders among the 15–64-year-old population 

revealed significant regional disparities. The risk of 
DALYs due to amphetamine use disorders decreased 
significantly worldwide (net drift: −0.68; 95% CI: −0.80 
to −0.56), with the most pronounced decline observed 
in East Asia (net drift: −3.08; 95% CI: −3.20 to −2.95). In 
contrast, a significant increasing trend was found in 
Southeast Asia (net drift: 0.16; 95% CI: 0.11 to 0.22). 
For cannabis use disorders, the DALY risk showed 
a significant upward trend in both East Asia (net drift: 
0.27; 95% CI: 0.20 to 0.35) and Southeast Asia (net drift: 
0.14; 95% CI: 0.07 to 0.21). The risk of DALYs from 
cocaine use disorders increased significantly globally 
(net drift: 0.88; 95% CI: 0.77 to 0.99) but decreased in 
East Asia (net drift: −3.81; 95% CI: −3.95 to −3.68) and 
the high-income Asia-Pacific region (net drift: −0.19; 
95% CI: −0.25 to −0.13). A similar global-regional con
trast was observed for opioid use disorders, with 
a significant global increase (net drift: 0.54; 95% CI: 
0.47 to 0.61) contrasting sharply with a steep decline 
in East Asia (net drift: −4.98; 95% CI: −5.11 to −4.84) 
and a significant decrease in the high-income Asia- 
Pacific region (net drift: −0.14; 95% CI: −0.18 to −0.11).

The peak DALY risk age varied: primarily 20–24  
years for amphetamines/cannabis (25–29 for ampheta
mines in high-income Asia-Pacific); 30–34 years for 

Figure 1. Trends in amphetamine use disorder DALYs across regions. The highest DALYs shifted from China (before 2005) to Thailand 
(2005–2011) and later to Taiwan (province of China) (after 2011). East Asia consistently showed higher burdens, while the high-income 
Asia Pacific region generally had lower DALYs. Note: For each substance, countries/regions with the most outstanding (extremely high 
or low) disease burden during 1990–2021 are individually highlighted. The “High-income Asia Pacific” line represents the average of 
data from Brunei Darussalam, Japan, Singapore, and Republic of Korea.
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cocaine globally/Southeast Asia, but 20–24 years in East 
Asia/high-income Asia-Pacific; and 25–29 years for 
opioids globally/high-income Asia-Pacific, 20–24 years 
in East Asia, 30–34 years in Southeast Asia 
(Supplementary Table 9, Figure 25).

Taking the period from 2002 to 2006 as a reference, 
the period effect shows strong regional differences. For 
amphetamine use disorders, the DALY risk in East Asia 
was higher before the reference period and lower after 
the reference period, showing a significant downward 
trend overall. The trend in other regions fluctuated 
slightly, and the changes were relatively small compared 
to East Asia. In terms of cannabis use disorders, both 
globally and in East Asia, there is a trend of first decreas
ing and then increasing over time, especially in East 
Asia, where the risk increased to a relatively high level 
from 2017 to 2021. The risks in high-income Asia 
Pacific and Southeast Asia are relatively stable, with 
a slight decrease overall in high-income regions and 
a slight increase overall in Southeast Asia. For cocaine 
use disorders, the global DALY risk is on the rise, while 
the risk in East Asia is on the decline. The risk in other 
periods of high-income Asia Pacific regions is lower 
than the reference period, while the risk in Southeast 

Asia is more fluctuating. For opioid use disorders, the 
risk in East Asia is showing a decreasing trend, while in 
the high-income Asia Pacific region, it first increases 
and then decreases. (Supplementary Table 12, 
Supplementary Figure 26).

Using 1965–1969 as a reference cohort, the cohort 
effect also shows strong regional differences. For 
amphetamine use disorders, the risk of other birth 
cohorts worldwide is lower than that of the reference 
cohort, and the risk has been consistently decreasing 
after the reference cohort. The risk of other birth 
cohorts in high-income Asia Pacific regions is less 
than or equal to the reference cohort. The DALY risk 
in East Asia is showing a downward trend. The trend in 
Southeast Asia first increased and then decreased. For 
cannabis use disorders, the DALY risk in East and 
Southeast Asia is on the rise, while the risk in the high- 
income Asia Pacific region is on the decline, and the 
global trend is more fluctuating. In terms of cocaine use 
disorders, the global risk of DALYs is generally on the 
rise. In contrast, the risks in high-income Asia Pacific 
and East Asia are showing a downward trend. The risk 
of other birth cohorts in Southeast Asia is greater than 
or equal to the risk in the reference cohort. For opioid 

Figure 2. Trends in cannabis use disorder DALYs across regions. The highest burden shifted from Seychelles (before 2020) to high- 
income Asia-Pacific (after 2020). Non-high-income East Asian countries consistently showed the lowest rates, with overall stable 
trends. Note: For each substance, countries/regions with the most outstanding (extremely high or low) disease burden during 
1990–2021 are individually highlighted. The “High-income Asia Pacific” line represents the average of data from Brunei Darussalam, 
Japan, Singapore, and Republic of Korea. And the “East Asia” line represents the average data from China, Taiwan (Province of China), 
and Democratic People’s Republic of Korea.
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use disorders, the DALY risk in high-income Asia 
Pacific and East Asia regions has shown a downward 
trend, while the global trend is generally on the rise, but 
it has declined in the last two birth cohorts, while the 
trend in Southeast Asia is more fluctuating. Overall, 
compared to other regions, East Asia has shown the 

greatest degree of change. (Supplementary Table 15, 
Supplementary Figure 27).

The impact of age, period and cohort on the 
incidence rate and prevalence rate is detailed in the 
supplementary text materials (Supplementary Texts 2 
and 3).

Figure 3. Trends in cocaine use disorder DALYs across regions. The highest burden consistently concentrated in four high-income Asia- 
Pacific countries, with Brunei maintaining the highest rates throughout 1990–2021. Note: For each substance, countries/regions with 
the most outstanding (extremely high or low) disease burden during 1990–2021 are individually highlighted.

Figure 4. Trends in opioid use disorder DALYs across regions. The highest burden shifted from China (before 2005, declining) to 
Mauritius (after 2005, rising). Non-high-income East Asian countries (China, Democratic people’s Republic of Korea, Taiwan) had 
generally higher burdens, though almost all studied countries remained below the global level. Note: For each substance, countries/ 
regions with the most outstanding (extremely high or low) disease burden during 1990–2021 are individually highlighted.
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Discussion

This study analyses temporal trends in the burden of 
four DUDs from 1990 to 2021 across 20 East and 
Southeast Asian countries and territories, revealing var
iations significantly influenced by drug categories, eco
nomic factors, and a younger age structure. These 
findings provide crucial references for future manage
ment strategies.

Compared to existing GBD research on SUDs, our 
study has made several unique and novel contributions. 
Previous studies made a global analysis and examina
tion of SUDs: there was a prediction study on the future 
mortality rate of DUDs in 73 countries (18), a global 
burden study focusing on substance use disorders 
among adolescents aged 10–24 (19), and a global burden 
study on drug use disorders including SDI, gender and 
other factors (20). However, the uniqueness of our 
research lies in focusing on more detailed DUDs. 
Different from other studies that regard DUDs as 
a whole, we have studied the disease burden of four 
different DUDs. In the study of DUDs in East Asia 
and Southeast Asia, a region with a serious drug pro
blem and complicated drug abuse, it is necessary to 
subdivide DUDs, and we also found the characteristics 
of different disease use burden of different drugs, which 
proves the importance of our research. At the same 

time, we also explored the independent influence of 
age, period, and cohort on the disease burden of 
DUDs and made a clear data presentation, which is of 
great significance for us to understand the main popula
tion of the disease and the influence of policies on 
various DUDs.

Amphetamine use disorder burden in the study 
region remained high relative to global averages, con
sistent with its history as a major production and con
sumption area (21, 22). Thailand consistently exhibited 
particularly high rates. Contributing factors may 
include cultural, social, and economic drivers (23), and 
severe health consequences like psychosis highlight the 
need for enhanced control measures (24). For cannabis 
use disorders, the incidence, prevalence, and DALYs in 
Asia-Pacific high-income countries rank among the 
highest in the region, significantly exceeding the global 
level. Japan, for instance, has the highest burden of 
cannabis use disorders among high-income Asia- 
Pacific countries. However, the incidence, prevalence, 
and DALYs of amphetamine use disorder in these high- 
income Asia-Pacific areas are relatively low.

Similar to cannabis use disorders, the incidence, pre
valence and DALYs for cocaine use disorders in Asia- 
Pacific high-income areas are among the highest in this 
region, showing a significant gap compared to other 
countries. This trend contrasts with the lower incidence, 

Figure 5. 20 Asian countries (A) amphetamine use disorders, (B) cannabis use disorders, (C) cocaine use disorders, and (D) opioid use 
disorders DALY estimate annual percentage change (EAPC), 1990–2021.
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prevalence, and DALY of amphetamine use disorder in 
the same high-income areas. Economic and income 
issues play an important role in these differences. 
Methamphetamine tablets are relatively cheap and, 
therefore, more accessible in low-income areas, while 
cocaine is an expensive drug, making its use more com
mon among people with higher incomes. An American 
study found that income variables significantly and 
independently impact the frequency of cocaine use 
(25). Another study noted that cocaine is often regarded 
as a symbol of success and wealth (26). A GBD report 
supports these findings, indicating that high-income 
men in North America, Oceania, and Western Europe 
have a higher incidence of ASIR for cannabis use dis
orders, and ASIR for women peaks in these high- 
income regions (27). This disparity suggests that eco
nomic and income factors play a significant role in drug 
use patterns.

For opioid use disorders, China has seen a notable 
decrease in DALYs despite the incidence and prevalence 
rates remaining relatively unchanged. This could be 
attributed to China’s proactive policy revisions, 
improvements in addiction treatment systems, and 
widespread adoption of modern medical clinics to man
age opioid abuse risk (28). Conversely, Taiwan has seen 
a significant increase in incidence prevalence. As the 
world population ages, the number of people suffering 
from chronic pain and cancer pain will inevitably 
increase, implying a potential rise in the demand for 
opioid analgesics. Therefore, it is essential to intensify 
efforts to educate on the optimal use of opioid drugs for 
pain management.

The issue of drug abuse among teenagers and young 
people is also a focus of our study. Our results demon
strate that the incidence, prevalence, and DALY risks 
are primarily concentrated in the 15–34 age group. 
However, the incidence, prevalence, and DALY risks 
among adolescents and young people vary significantly 
across regions. Overall, these results highlight the need 
for countries to develop measures to address drug abuse 
among teenagers and young people based on their spe
cific circumstances.

We also found the correlation between the period 
effect and regional policies. The disease burden of 
most drug use disorders in the high-income Asia- 
Pacific region is relatively low, and the period effect 
fluctuates little. This statistical trend is consistent with 
the long-standing strict anti-drug policy paradigm in 
this region. For example, Singapore has always imposed 
severe penalties, including the death penalty, on the 
circulation and possession of drugs, forming 
a continuous deterrent. For East Asia, which is domi
nated by China’s policies and methods, it shows a track 

of continuously strengthening government-led inter
vention. China combined the rigorous law enforcement 
(such as the Anti-drug Law of 2008), the expansion of 
methadone maintenance treatment (28), and other pub
lic health measures, which provided a clear explanation 
framework for the significant negative period effects of 
opioids and amphetamines observed in our analysis. For 
Southeast Asia, Thailand decriminalized cannabis in 
2022, and the increase in the risk of cannabis use bar
riers in Southeast Asia during the period from 2017 to 
2021 observed in our model just indicates the change of 
social attitude and market readiness before this policy 
was loosened.

However, this study has some limitations. Firstly, 
we do not provide an overall situation of the studied 
area due to the separate data count of East Asia, Asia- 
Pacific high-income areas, and Southeast Asia in the 
GBD partition. Secondly, due to the time lag in coun
tries reporting health data and subsequent incorpora
tion into GBD estimates, our estimates may not reflect 
recent changes in health status. Thirdly, GBD’s statis
tics on the four DUDs are separate. However, DUDs 
may exhibit certain comorbidities, such as the use of 
cannabis and heroin, which are significantly related to 
the use and dangerous use of amphetamine-type sti
mulants (29, 30). Fourthly, the results of this study 
need to be interpreted under the methodological fra
mework of the APC model. Firstly, the model is based 
on the assumption that effects can be separated and 
multiplied. Secondly, although we use the endogenous 
estimation method to deal with the identification pro
blem objectively, the problem can not be completely 
eliminated in theory. Therefore, our interpretation of 
the results focuses on the relative trends and patterns 
of age, period, and queue effect, rather than their 
absolute level. Furthermore, our analysis relies on 
GBD estimates using DSM-IV-TR and ICD-10 criteria. 
While essential for maintaining consistency in long- 
term trends, these diagnostic frameworks do not reflect 
the updates in the contemporary clinical standards 
(e.g., DSM-5 and ICD-11), which may influence case 
definitions. Finally, it is important to note that the 
GBD framework estimates the population-level burden 
attributable to each drug use disorder subtype inde
pendently. This counterfactual approach attributes the 
full burden of a health outcome to each relevant dis
order in individuals with co-occurring conditions, 
rather than partitioning the burden among them. 
Consequently, the estimates for the four DUDs sub
types are not mutually exclusive and should not be 
summed to represent the total burden of drug use 
disorders, as this would represent a form of double- 
attribution rather than a true sum.
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