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Mapping drivers of life expectancy change in 
Asia from 1990 to 2023

GBD 2023 Asia Life Expectancy Collaborators*

Life expectancy is a key indicator of population health and an important guide  
for health policy1,2. Although Asia represents approximately 60% of the global 
population, studies of longitudinal trends in life expectancy and their underlying 
drivers across Asian countries remain limited, with most previous research focused 
on western or high-income settings3–6. Here we provide a comprehensive analysis  
of life expectancy, cause-specific mortality and risk factors in 1990–2023 across  
34 Asian countries and territories, utilizing data from the Global Burden of Disease 
Study 20231,7. Life expectancy increased in all countries and territories between  
1990 and 2023, with the largest annual gains observed in South Asia and the smallest 
annual gains in high-income Asia Pacific countries and territories. Reductions in 
cardiovascular disease mortality were the primary contributors to life expectancy 
gains in Central Asia, East Asia and high-income Asia Pacific, whereas declines in 
diarrhoeal diseases and tuberculosis contributed most in South and Southeast Asia.  
In 2019–2023, life expectancy declined in several Asian regions, largely driven by the 
COVID-19 pandemic, with a nearly two-year loss in the first year of the pandemic. The 
causes of changes in life expectancy and the contributing risk factors varied across 
regions and countries/territories. Therefore, under the principles of proportional 
universalism, proactive and effective policies at both regional and national levels  
are essential to reduce premature mortality and reduce life expectancy inequalities 
across Asia.

The Global Burden of Disease Study (GBD) has systematically and 
comprehensively recorded and analysed causes of death and life 
expectancy stratified by age, sex and time globally1. This informa-
tion has been used to guide policy solutions, reduce modifiable risk 
factors, monitor and evaluate global, regional and national health 
interventions, and ultimately improve health recommendations7; 
therefore, comprehensive, comparable and timely estimates of life 
expectancy and causes of death are essential for evaluating, under-
standing and addressing trends in population health. However, life 
expectancy is not uniformly distributed but varies significantly due 
to socioeconomical and geographical disparities, which include 
access to and quality of health-care infrastructure, timeliness of 
health-care responses, and exposure to region-specific causes or  
risk factors7,8.

Overall, global trends in life expectancy have shown gradually 
increasing trends from 1990 to 2021 (ref. 7). However, there are sig-
nificant differences in the absolute values and rates of increase in life 
expectancy among regions, sexes and countries/territories. Most 
studies on life expectancy have predominantly focused on west-
ern countries or high-income countries (HICs)3–6, whereas research 
on Asian countries/territories or low-income and middle-income 
countries (LMICs) remains limited. In addition, disparities in life 
expectancy have become more pronounced following global health 
challenges or pandemics such as COVID-19 (refs. 9–11). Although some 
regions have successfully implemented measures such as pandemic 

preparedness, targeted and population-based public health interven-
tions and resilient health-care systems, leading to stable life expec-
tancy, others have experienced significant declines12,13. GBD 2023 
builds on but goes beyond the scope of recent GBD 2021 capstone 
studies1,2,7 by providing more in-depth, cause-specific estimates of 
mortality and life expectancy for all 34 Asian countries and territo-
ries, including China and India7,9. Unlike the global perspectives, we 
further identify the top ten positive and negative contributors to 
life expectancy in each Asian country or territory, offering regional 
and country/territory-specific evidence to guide the targeting of  
policy interventions7,9.

Over the past three decades, many causes of death have declined, 
with some becoming geographically concentrated in smaller areas, 
such as acute diarrhoeal infection (for example, cholera)7. Although 
some causes, such as the COVID-19 pandemic, have worldwide impacts, 
most of the contributors to life expectancy vary substantially by region 
and country/territory. For instance, in South Korea, life loss attributed 
to self-harm or suicide is a critical health issue14, whereas in India, deaths 
from diarrhoeal diseases due to unsafe water are more prevalent15. 
Therefore, understanding regional and national contributors to life 
expectancy is crucial for addressing disparities in Asia. The observed 
trends in life expectancy probably result from various factors, and the 
GBD database, which provides longstanding internationally compara-
ble estimates of mortality, life expectancy, morbidity and associated 
risk factors, enables comprehensive analysis7,8.
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This study aimed to identify the largest contributors to changes in life 

expectancy, pinpoint regions with concentrated preventable deaths, 
and assess the effect of pandemics such as COVID-19 on overall mortal-
ity and disease burden. We utilized GBD 2023 data to provide insights 
into regional and national trends in life expectancy, causes of death 
and risk factors across 34 Asian countries and territories, informing 
effective intervention strategies for improving life expectancy.

Changes in life expectancy 1990–2023
Overall, in all 34 Asian countries and territories from 1990 to 2023, 
increasing trends in life expectancy at birth were observed (Fig. 1 
and Supplementary Table 1). Among the subdivided GBD regions, 
the largest annualized increase was observed in South Asia, where 
life expectancy increased from 58.6 years (95% uncertainty inter-
val (UI) 58.2–59.0) in 1990 to 71.2 years (95% UI 70.5–71.9) in 2023, 
with an annual percentage change (APC) of 0.59%. HICs in Asia 
Pacific had the smallest annualized increase, with life expectancy 
rising from 77.5 years (95% UI 77.5–77.6) in 1990 to 84.1 years (95% 
UI 84.0–84.1) in 2023, an APC of 0.25%. In terms of absolute gain in 
life expectancy, East Asia showed the largest increase from 1990 to 
2023 (13.0 years), and Central Asia showed the smallest increase 
(6.3 years). Until 2019, all 34 countries and territories in Asia showed 
increasing life expectancy. However, following the COVID-19 pan-
demic (2019–2023), some regions reported decreasing life expec-
tancy. The largest overall reductions in life expectancy at birth were 
observed in HICs in Asia Pacific (−0.09% APC), whereas Central Asia 
(0.28%), South Asia (0.22%) and Southeast Asia (0.01%) showed 
increasing trends during the COVID-19 pandemic (Supplementary  
Table 1). These changes were observed in both male and female indi-
viduals (Extended Data Fig. 1 and Supplementary Tables 2 and 3).

The overall life expectancy at birth was consistently higher in female 
than in male individuals from 1990 to 2023 across all regions of Asia 
(Fig. 2). Through all observation periods, the HICs in the Asia Pacific 
had the highest life expectancy at birth (in years) from 1990 to 2023 
(Supplementary Table 1). For each sex, the highest life expectancy was 
observed in HICs in Asia Pacific from 1990 (80.8 years (95% UI 80.7–80.9) 
for female individuals; 74.1 years (95% UI 74.0–74.2) for male individuals) 
to 2023 (87.1 years (95% UI 87.0–87.1) for female individuals; 81.0 years 
(95% UI 81.0–81.1) for male individuals), with higher life expectancy 
in female than in male individuals (Supplementary Tables 2 and 3). By 
contrast, South Asia consistently reported the lowest life expectancy 
at birth from 1990 (59.0 years (95% UI 58.4–59.6) for female individuals; 
58.3 years (95% UI 57.7–58.9) for male individuals) to 2023 (72.4 years 
(95% UI 71.5–73.3) for female individuals; 70.1 years (95% UI 69.1–71.0) 
for male individuals; Supplementary Tables 2 and 3).

In Fig. 2, most countries and territories showed increasing life expec-
tancy between 1990 and 2023, with the largest annual elevation in Lao 
People’s Democratic Republic (0.80% APC), Nepal (0.71%), Cambodia 
(0.69%), Bangladesh (0.67%), India (0.61%) and Bhutan (0.61%) for both 
sexes, particularly those located in South Asia and Southeast Asia (Sup-
plementary Tables 1–3). Although female individuals generally had a 
higher life expectancy than male individuals across countries and ter-
ritories, the overall patterns of trends in life expectancy were similar 
for both sexes (Fig. 2).

Life expectancy at birth in the Democratic People’s Republic of Korea 
showed a notable reduction in its mid-1990s trajectory during the 
1995–2002 period, with estimates of 65.3 years (95% UI 60.4–68.5) in 
1995 and 69.2 years (66.9–70.6) in 2002 for both sexes (Fig. 2 and Sup-
plementary Tables 4–6). In Myanmar, life expectancy at birth fell sig-
nificantly in 2008, dropping to 56.2 years (95% UI 55.5–56.8). Sri Lanka 
experienced a temporary decrease in life expectancy in 2004 (68.2 years 
(95% UI 67.8–68.7)), and Timor-Leste showed dampened life expectancy 
in 1999 (56.7 years (95% UI 55.9–57.4)). In 2023, the life expectancy at 
birth had significant associations with socio-demographic index (SDI) 

across countries and territories, with a regression coefficient of β = 54.6 
(95% confidence interval (CI) 49.3–59.9) and P < 0.001 (Extended Data 
Fig. 2). Between 1990 and 2023, the number of deaths declined substan-
tially among children under 5 years of age across Asian regions, with 
the largest decrease observed in South Asia, followed by East Asia and 
Southeast Asia (Extended Data Fig. 3). By contrast, deaths among older 
adults (especially those 65 years of age or older) increased significantly 
in East Asia and South Asia, reflecting population ageing and shifting 
disease burdens.

Life expectancy decomposition
Life expectancy decomposition showed improvements in 2023 com-
pared with 1990 in all 34 Asian countries and territories (Fig. 3). Signifi-
cant gains in life expectancy across several subdivided GBD regions, 
including Central Asia, East Asia and HICs in Asia Pacific, were primarily 
attributed to improvements in cardiovascular disease outcomes. In 
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Fig. 1 | Changes in life expectancy at birth in Asia for 34 countries and 
territories during 1990–2023, 1990–2019 and 2019–2023. a, Changes in life 
expectancy at birth from 1990 to 2023. b, Changes in life expectancy at birth 
from 1990 to 2019. c, Changes in life expectancy at birth from 2019 to 2023. 
Out-of-scope countries are shown in grey.
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addition, in South Asia and Southeast Asia, a significant gain in life 
expectancy was largely driven by improvements in enteric infections, 
respiratory infections and tuberculosis.

Across the 34 Asian countries and territories, the total gain in 
life expectancy was primarily driven by a reduction in deaths from 

cardiovascular disease and enteric infections, which were the larg-
est contributors to the level 2 cause-specific life expectancy gains 
(Extended Data Fig. 4). However, several regions experienced a con-
siderable mortality burden from certain causes, which mitigated the 
overall gains in life expectancy. Of note, neoplasms (particularly in 
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Fig. 2 | Trends in life expectancy at birth in Asian regions and 34 countries 
and territories by sex, 1990–2023. a, Trends in life expectancy at birth across 
Asian regions. b, Trends in life expectancy at birth in 34 Asian countries and 

territories. The lines denote point estimates, with shaded ribbons indicating 
95% UIs. Brunei, Brunei Darussalam; DPRK, Democratic People’s Republic of 
Korea; Laos, Lao People’s Democratic Republic.
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Southeast Asia), diabetes and kidney disease (particularly in Central 
Asia, South Asia and Southeast Asia), neurological disorders (particu-
larly in Southeast Asia), HIV/AIDS and sexually transmitted infections 
(particularly in Southeast Asia) and other non-communicable diseases 
(particularly in Central Asia) continued to significantly impact mortal-
ity and limit the potential gains in life expectancy.

The top five level 2 GBD-specific positive and negative contributors 
to changes in life expectancy at birth were identified (Extended Data 
Fig. 5). Figure 4 shows the top ten level 3 causes of death with a posi-
tive total effect on changes in life expectancy from 1990 to 2023 in the 
subdivided GBD Asian regions and in 34 countries and territories. In 
Central Asia, gains in life expectancy were primarily attributed to a 
reduction in deaths from ischaemic heart disease (total gain was 1.217 
years for both sexes), lower respiratory infections (1.111 years) and 
stroke (0.876 years). In East Asia, improvements in deaths from stroke 
(2.843 years), lower respiratory infections (1.303 years) and neonatal 
disorders (1.106 years) positively contributed to increased life expec-
tancy (Supplementary Table 7). In HICs in Asia Pacific, improvements in 
deaths from stroke (1.788 years), ischaemic heart disease (0.852 years) 
and stomach cancer (0.665 years) induced gains in life expectancy. In 
both South Asia and Southeast Asia, reductions in deaths from diar-
rhoeal diseases (3.154 years in South Asia and 1.244 years in Southeast 
Asia) and tuberculosis (1.620 years in South Asia and 1.293 years in 
Southeast Asia) were the largest positive contributors to increased life 
expectancy. Figure 4 shows distinct regional patterns of preventable 
deaths across Asian regions. As a sensitivity analysis, we conducted 
period-specific analyses using alternative time partitions, examining 
disease and injury causes with positive contributions to life expectancy 
change (Extended Data Fig. 6).

Conversely, Fig. 5 presents the top ten level 3 causes with a nega-
tive total effect on changes in life expectancy in the subdivided GBD 
Asian regions and in 34 countries and territories. Across these regions, 
in East Asia and Southeast Asia, COVID-19 had the most substantial 
negative effect on life expectancy, leading to a noticeable decline from  

2019 to 2023. In particular, Southeast Asia (total effect was −0.327 
years for both sexes) and East Asia (−0.275 years) experienced a loss 
in life expectancy attributed to COVID-19, with the negative contribu-
tion reaching nearly 2 years in the first year of the COVID-19 pandemic 
(Supplementary Table 8). We further conducted period-specific analy-
ses using alternative time partitions to examine disease and injury 
causes with negative contributions to life expectancy change (Extended  
Data Fig. 7).

Major risk factors contributing to the negative changes 
in life expectancy
In 2023, high systolic blood pressure, dietary risks, air pollution, 
tobacco use and high fasting plasma glucose were the top five risk 
factors for the negative contributors to changes in life expectancy at 
birth across 34 Asian countries and territories, significantly increasing 
the age-standardized rates of deaths per 100,000 population (Extended 
Data Fig. 8). The negative impact of high systolic blood pressure, dietary 
risks and air pollution is particularly evident in cardiovascular diseases. 
In addition, the impact of tobacco use is particularly evident in cardio-
vascular diseases, neoplasms and chronic respiratory diseases. Other 
significant risk factors include high fasting plasma glucose, which is 
especially linked to increased deaths from diabetes and kidney diseases 
and cardiovascular diseases. These risk factors collectively contributed 
to increased age-standardized rates of all-cause deaths, negatively 
contributing to changes in life expectancy across Asian regions in 2023.

Across the five Asian regions, these five leading risk factors showed 
high summary exposure values (SEVs), although their rankings varied 
across regions and time points (Extended Data Fig. 9). Over this observa-
tion period from 1990 to 2023, several of these factors showed a steady 
decline in SEVs, indicating a reduction in exposure of the population 
to these risks.

In Central Asia, the SEVs for high systolic blood pressure increased 
from 38.3 (95% UI 19.1–63.1) in 1990 to 40.9 (95% UI 33.2–48.2) in 2023, 
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Fig. 3 | Decomposition of changes in life expectancy at birth by disease and 
injury across 34 Asian countries/territories and five Asian regions, 1990–
2023. The figure shows the decomposition of change in life expectancy under 
GBD level 2 causes of death groups for both sexes. For each country or territory, 

the green and red vertical lines indicate life expectancy in 1990 and 2023, 
respectively. The numerical values displayed at the ends of the bars represent 
the summed contributions to changes in life expectancy (in years) between 
1990 and 2023, with positive (green) and negative (red) contributions.
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Fig. 4 | Top ten disease and injury contributors to positive changes in life 
expectancy at birth in 34 Asian countries and territories, 1990–2023. 
Estimation decomposed for GBD level 3 cause of death groups for both sexes, 
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heatmap corresponds to higher values.
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Fig. 5 | Top ten disease and injury contributors to negative changes in life 
expectancy at birth in 34 Asian countries and territories, 1990–2023. 
Estimation decomposed for GBD level 3 cause of death groups for both sexes, 

with contributions ranging from −0.61 to 0 years. The darker shading on the 
heatmap corresponds to lower values.
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reflecting an APC of 0.2%. Similarly, high fasting plasma glucose SEVs 
also increased from 10.7 (95% UI 7.6–15.4) in 1990 to 13.6 (95% UI 10.5–
17.8) in 2023, with an APC of 0.7% APC. In East Asia, increases in SEVs 
for high systolic blood pressure (1.5% APC) emerged as significant risk 
factors affecting life expectancy from 1990 to 2023. South Asia also 
showed growing SEVs for high fasting plasma glucose (1.1% APC) and 
high systolic blood pressure (0.1% APC), indicating an increasing effect 
on life expectancy. In Southeast Asia, SEVs for high systolic blood pres-
sure (0.1% APC) and high fasting plasma glucose (0.6% APC) showed 
notable increases, further influencing changes in life expectancy.

In HICs in Asia Pacific, the top three causes contributing to changes 
in life expectancy at level 2 of the GBD cause-classification hierarchy 
(including dietary risks, tobacco use and high systolic blood pressure) 
remained similar in 2023 compared with 1990, with each showing a 
steady decline in SEVs. However, in HICs, there is an increase in SEVs 
for high fasting plasma glucose (0.1% APC) from 1990 to 2023.

Discussion
Main findings and possible explanations
The overall upwards trends in the estimated life expectancy across Asia 
from 1990 to 2023 in our study align with previous findings indicating 
an increase in global life expectancy since 1990 up to 2021 (ref. 7). These 
gains in life expectancy over time are likely to be due to improvements in 
health-care infrastructure, increased access to medical services, devel-
opment of new drugs and vaccines, enhanced public health policies, fis-
cal solvency of social security or health insurance, and socioeconomic 
development16. However, these improvements varied significantly 
across Asian regions.

South Asia had the greatest annual increase in life expectancy at 
birth, increasing from 58.6 years in 1990 to 71.2 years in 2023. By con-
trast, HICs in Asia Pacific showed the highest life expectancy through-
out the overall observation period, increasing from 77.5 years in 1990 
to 84.1 years in 2023. Although the annual relative gain in HICs was 
more modest, the consistently superior life expectancy observed in 
HICs is probably attributable to better health-care systems, higher 
socioeconomic status, more health-care expenditure, better acces-
sibility to health-care services and effective public health policies17. 
Conversely, many other regions in Asia continue to face challenges 
such as poverty, limited health-care access and high prevalence of 
infectious diseases18,19. Across Asia, the substantial heterogeneity in 
life expectancy underscores the need to prioritize a multisectoral 
total population strategy to reduce major risk factors across the life 
course (for example, reducing tobacco use, improving air quality and 
promoting healthier dietary patterns). Strengthening universal health 
coverage for Sustainable Development Goal (SDG)-related conditions, 
along with investments in high-quality health systems, has the poten-
tial to significantly increase life expectancy in LMICs in Asia and avert 
millions of preventable deaths annually, thereby reducing persistent 
health disparities19. This inequity in life expectancy across Asian regions 
provides strong evidence for an urgent and effective need for enhanced 
public health measures.

The disparities in life expectancy across Asia were associated with 
the SDI of each country/territory. Higher socioeconomic status was 
associated with better accessibility to health-care services, higher 
health expenditure and improved living conditions, such as sanitation, 
water management, occupational environments and air quality, all 
potentially contributing to increased life expectancy17. Significant sex 
differences in life expectancy were observed, with female individuals 
having higher life expectancy than male individuals across all regions of 
Asia. These findings are consistent with previous studies on global life 
expectancy7. Although biological factors such as genetic and hormonal 
differences may contribute20, behavioural factors, including lower rates 
of risky behaviours (for example, smoking and alcohol consumption) 
in female individuals and better health-seeking behaviour, probably 

have a dominant role in explaining these differences21,22. Otherwise, 
in countries or territories with lower SDI and among LMICs, certain 
nations, such as Lao People’s Democratic Republic, Bangladesh, Cambo-
dia and Bhutan, achieved substantial improvements in life expectancy 
between 1990 and 2023. These gains were driven by effective policy 
implementation and alignment with SDG 6, which improved sanita-
tion and access to safe drinking water, thereby reducing the risk of 
diarrhoea23. Therefore, particularly in countries and territories with 
lower SDI and LMICs, developing and prioritizing policies that target 
preventable causes of death and key risk factors is essential for improv-
ing life expectancy.

Notable country/territory-specific trends in life expectancy were 
observed, owing to various events. Political instability, economic crises 
and natural disasters (for example, famines and cyclones) in countries 
such as the Democratic People’s Republic of Korea, Myanmar, Sri Lanka 
and Timor-Leste led to temporary reductions in life expectancy24. For 
instance, ‘the great famine’ in the Democratic People’s Republic of 
Korea, which began in the mid-1990s, resulted in significant mortality 
and a reduction in life expectancy25. This crisis has been attributed to 
the loss of economic and logistical support following the collapse of 
the Soviet Union in 1991, a series of natural disasters in the 1990s and 
prolonged economic sanctions26. Similarly, cyclone Nargis in Myanmar 
(2008), the Indian Ocean earthquake and tsunami in Sri Lanka (2004) 
and the East Timorese crisis in Timor-Leste (1999) resulted in sudden 
falls in life expectancy in these countries/territories27–29.

The level 3 GBD-specific causes of death that contributed to gains 
in life expectancy varied regionally and nationally. In Central Asia, 
improvements in managing infectious diseases such as lower respira-
tory infections and chronic diseases such as ischaemic heart disease 
and stroke contributed significantly to increased life expectancy30. 
In East Asia, advanced medical technology and health-care systems 
contributed to the effective management of lower respiratory infec-
tions and stroke, whereas public health initiatives and pollution con-
trol measures reduced respiratory infections7,31. Specifically, China’s 
medium-to-long term plan for the prevention and treatment of chronic 
diseases (2017–2025), which aligns with the objectives of the World 
Health Organization (WHO) global action plan for the prevention and 
control of noncommunicable diseases, appears to be associated with 
upwards trends in life expectancy32. The management of cardiovascular 
diseases, such as stroke and ischaemic heart disease, requires not only 
acute diagnosis and treatment but also long-term rehabilitation and 
management33. Therefore, the high levels of health-care expenditure 
and infrastructure in HICs were critical in driving gains in life expec-
tancy in these countries and territories34.

In South Asia and Southeast Asia, improvements in sanitation, 
vaccination and health-care access significantly reduced the preva-
lence of diarrhoeal diseases and tuberculosis23. International health 
programmes and local public health initiatives had crucial roles35. 
The Expanded Programme on Immunization (EPI), one of the ini-
tiatives of the WHO, along with the Southeast Asia regional vaccine 
action plan 2016–2020, aimed to achieve significant reductions in 
vaccine-preventable diseases36,37. This increased diphtheria–pertussis–
tetanus vaccine coverage from 82% in 2000 to 88% in 2016, substantially 
decreasing the associated disease burdens38. Countries and territories 
such as India, Bangladesh and Indonesia have implemented extensive 
vaccination programs targeting diseases such as polio, measles and 
tuberculosis, primarily facilitated by the WHO and UNICEF, demon-
strating considerable effectiveness. The initial focus of the EPI was on 
protecting children against six major vaccine-preventable diseases, 
including Bacillus Calmette–Guérin, diphtheria, pertussis, tetanus, 
polio and measles36. The observed substantial reductions in mortality 
among those younger than 5 years of age across East Asia, South Asia 
and Southeast Asia over the past three decades suggest that the EPI 
has been highly successful and effective. Although the programme 
has since expanded to include additional vaccines, continued efforts 
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are still needed to eliminate zero-dose children, particularly in under-
served Asian regions. In parallel, sanitation initiatives such as India’s 
Swachh Bharat Abhiyan (Clean India Mission), which aimed to improve 
hygiene infrastructure and eliminate open defecation, seems to have 
contributed to a reduction in diarrhoeal diseases and tuberculosis39. 
Similar total sanitation campaigns in South and Southeast Asia have 
also contributed to reducing diarrhoeal diseases and tuberculosis, 
thereby effectively enhancing life expectancy40.

During the COVID-19 pandemic, East Asia and Southeast Asia 
emerged as regions where preventable deaths were particularly con-
centrated. In East Asia, particularly China, strict containment policies, 
including total isolation and city-wide lockdowns, were implemented 
to mitigate the immediate impact of the pandemic41. However, as the 
country where the pandemic was first discovered, China was unable 
to fully prevent loss of life expectancy. In addition, during the pan-
demic, Southeast Asia experienced significant reductions in life expec-
tancy due to high population density, limited health-care resources 
and economic challenges that exacerbated the impact of the COVID-
19 pandemic42. For example, in 2016, although the global average 
health spending per capita was US$1,077 with 18.6% of out-of-pocket 
expenditure per total health spending, South Asia had the lowest 
health spending per capita at US$59 and the highest proportion of 
out-of-pocket expenditure at 65.2%43. Central Asia and Southeast Asia 
similarly show critical health-care financing gaps43. Of note, Myanmar 
recorded the lowest health spending per capita globally, only US$5 in 
2016 (ref. 43), and the Myanmar government allocated only 3% of its 
total government budget to health care44. These structural constraints 
led to overwhelmed health-care systems and delays in treating other 
conditions, compounding the negative effects of the pandemic on  
life expectancy45.

Policy implications
Effective public health policies are critical in reducing exposure to risk 
factors and improving life expectancy. Governments should implement 
anti-smoking campaigns, air quality improvement programmes and 
initiatives that promote healthy dietary behaviours. These policies 
should be detailed and adjusted to the specific needs and challenges 
of each region and country or territory, with policymakers developing 
targeted strategies accordingly. For instance, in Central Asia, focusing 
on managing chronic diseases and improving access to health care 
could significantly impact life expectancy46. By contrast, addressing 
infectious diseases through improvements in sanitation, vaccination, 
health-care access and water resources is critical in South Asia23,35. 
Moreover, capturing and addressing inequities and disparities in 
health care and infrastructure across regions and countries/territo-
ries in Asia is essential for developing effective policies47. This under-
scores the need for accurate and updated data, which this study aims  
to serve.

For non-communicable diseases (NCDs), systematic screening and 
early detection are vital for reducing disease burden and increasing 
life expectancy. Recently, the WHO has recommended a framework of 
evidence-based policy options known as ‘best buys’ and other effec-
tive interventions to prevent and manage NCDs48,49. This guidance 
is embedded in the Global Monitoring Framework for NCDs, which 
includes 25 key indicators to track progress at the country/territory 
level48,49. It emphasizes both surveillance of behavioural risk factors, 
such as tobacco use, unhealthy diet and physical inactivity, and moni-
toring of NCD morbidity and cause-specific mortality48,49. Enhanced 
monitoring and surveillance systems not only help to reduce disease 
burden but also contribute to extending life expectancy by addressing 
negative contributors and risk factors. However, although many coun-
tries and territories have adopted best buy-aligned tobacco control 
measures, such as those reflected in the WHO Framework Convention 
on Tobacco Control, gaps between policy adoption and effective imple-
mentation remain common, probably owing to limited enforcement 

capacity and competing policy priorities. To maximize effectiveness, 
population-wide strategies aimed at reducing risk factor exposure 
should be implemented alongside targeted approaches that focus on 
intensive management of high-risk groups50.

In countries with limited health-care infrastructure, addressing 
unmet health-care needs, shortages in human resources, essen-
tial medicines, technologies and dedicated financing are critical51. 
Strategies such as expanding telemedicine and fostering health-care 
partnerships with neighbouring HICs or nations with well-developed 
medical systems should be considered. Sustained and coordinated 
improvements in disease surveillance, case definitions and reporting 
mechanisms will ensure that public health interventions are based on 
reliable information. Regular surveys and a robust reporting system 
are necessary to resolve data heterogeneity and enhance data accuracy 
and reliability. However, some Asian countries, such as the Democratic 
People’s Republic of Korea, the Lao People’s Democratic Republic and 
Myanmar, face inherently low data availability owing to political insta-
bility, suboptimal health-care infrastructure, geographical barriers 
and economic difficulties. In Myanmar, although the digital health 
information system 2 has been implemented nationwide since 2017, 
its effective use has been substantially constrained by ongoing civil 
conflict, limited internet coverage, low IT literacy and the absence of 
standardized data practices52. In these settings, efforts by governments, 
researchers and non-governmental organizations to provide new data, 
improve data quality, and establish or strengthen health registries could 
have a crucial role in closing existing information gaps and supporting 
more effective public health interventions.

Limitations
Although GBD 2023 achieved methodological advancements in provid-
ing cause-specific estimates of mortality and life expectancy compared 
with previous versions, it has several limitations. First, data scarcity or 
reliability issues in specific regions and periods can affect the accuracy 
of estimates, especially when influenced by political ideologies or socio-
economic factors. Second, the quality of cause-of-death and verbal 
autopsy data depends on death certificates being accurately coded 
according to international standards7. This quality can be affected by 
the practices of physicians and the complexity of comorbidities at the 
time of death, leading to inherent heterogeneity and accuracy issues7. 
Third, to provide estimates for locations with low data completeness 
and address reporting lags, our most recent year estimates rely heav-
ily on modelling processes7. Fourth, in life expectancy decomposi-
tion analysis, small differences in all-cause mortality can introduce 
instability. Understanding the impact of catastrophic events such 
as earthquakes or conflicts is crucial when examining reductions in 
life expectancy. Fifth, despite efforts to standardize data integration 
and modelling approaches, variations in data availability and quality 
across regions in Asia may introduce uncertainties in the estimates 
of life expectancy. Consequently, although the study offers valuable 
insights at the regional and national levels, its utility for subtle local 
decision-making within countries or territories, especially those with 
limited data, may be restricted. Sixth, the association between SDI 
and life expectancy may be partly driven by the model design itself, as 
SDI-related components may be incorporated into the estimiation of 
life expectancy. Therefore, this association should be interpreted with 
caution. Last, model-based estimates are subject to inherent uncer-
tainty due to the assumptions embedded in the modelling framework, 
including covariate selection, structural specifications and data adjust-
ment procedures applied in the presence of limited or incomplete input 
data. This uncertainty was reflected by reporting 95% UI alongside point 
estimates. However, the validity of the results may still be influenced 
by such assumptions, particularly in regions where measured data 
are scarce. Therefore, interpretation should account for these meth-
odological and data-related constraints when drawing conclusions or 
informing policy decisions.
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In summary, our study found persistent inequalities in life expec-
tancy across Asia closely associated with regional economic and devel-
opmental conditions. The drivers of life expectancy gains and losses 
varied substantially across regions. Together, these findings highlight 
the urgent need to reduce inequities in longevity and provide evidence 
for prioritizing region-specific proactive and adaptive health policies 
to reduce preventable causes of death.
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Methods

Overview
The GBD 2023 systematically evaluated health loss associated with 
diseases, injuries and risk factors worldwide, providing mortality esti-
mates for 292 causes of death and reporting life expectancy. Further-
more, 88 risk factors and their associations with 159 health outcomes 
were evaluated, with risk-specific measures such as the SEV and relative 
health risk2. The data were stratified by sex, age, year and region1,2. All 
estimates were calculated as numbers and age-standardized rates, with 
uncertainty quantified using 95% UIs defined by the 2.5th and 97.5th 
percentiles. Detailed methodology of the GBD framework, including 
model validation, sensitivity analyses and uncertainty calibration, has 
been documented in previous publications1,7,53,54. The study adhered to 
the Guidelines for Accurate and Transparent Health Estimates Report-
ing (GATHER) in Supplementary Table 9.

In this study, we investigated changes in life expectancy in the Asia 
region from 1990 to 2023. This study covered 34 Asian countries and 
territories, categorized into five regions (Supplementary Table 10): 
Central Asia, East Asia, HICs of Asia Pacific, South Asia and Southeast 
Asia1. The study was divided into two main components. First, the study 
analysed the trends in life expectancy at birth for each country or ter-
ritory. As the study period includes the recent COVID-19 pandemic 
(2020–2023), we analysed the change in life expectancy before and 
during the pandemic by comparing the 1990–2023, 1990–2019 and 
2019–2023 periods, using 2019 as a reference point. We also explored 
the association between life expectancy and inequality using the SDI 
through linear regression models. Second, we examined the causes 
of death and attributable risk factors contributing to changes in life 
expectancy. To calculate the contribution of specific causes to changes 
in life expectancy, we used decomposition analysis and evaluated the 
effect of risk factors associated with causes that had a negative effect 
on total life expectancy gain. The SEV was used to measure changes in 
population exposure to risk factors related to causes of death.

Life expectancy estimation
In GBD 2023, life expectancy was estimated by constructing life tables 
based on age-specific all-cause mortality1. To obtain these mortality 
estimates, a wide range of data sources were utilized; comprehen-
sive details on these sources are described in the GBD 2023 capstone 
publications1,2,7. The collected data were put through several stages 
of data processing to improve the accuracy of mortality estimation. 
For individuals younger than 15 years of age, age-specific mortality 
was derived from complete birth histories instead of from aggregated 
mortality rates for those younger than 5 years of age. For adults 15–49 
years of age, sibling survival histories were used as supplementary 
inputs. A newly developed age–sex splitting algorithm was applied 
to address data imbalances and missingness, and weight adjustment 
and compactification techniques were used to stabilize estimates for 
neonate and older adult groups1,7.

To estimate all-cause mortality, GBD 2023 used OneMod, a single 
statistical model, to consistently predict mortality by age, sex, year 
and location1,7. The model consists of two primary stages. The first 
stage involved SpXMod, a stepwise regression framework based 
on generalized linear modelling, which fits models incorporating 
covariate coefficients and dimension-specific intercepts by age 
and location. Five covariates were used in this stage: HIV mortality, 
age-standardized COVID-19 mortality, the SDI, a binary indicator of 
whether a location is an island, and a summary covariate representing 
the population-attributable fraction of all risk factors. Second, pre-
dicted values from SpXMod were refined using KReg, a non-parametric 
kernel regression approach. Residuals from SpXMod were smoothed 
based on similarities across age, time and location dimensions, allowing 
the model to capture additional patterns not explained by the covari-
ates. The resulting age-specific all-cause mortality estimates produced 

by OneMod were then used to construct full life tables by single-year age 
groups. These mortality estimates were subsequently used to generate 
life tables for life expectancy estimation by location, sex, age group and 
year. After redistribution of cause-specific deaths and adjustments by 
age and sex, the final all-cause mortality life tables were constructed 
according to the standard GBD age groups. Uncertainty was propagated 
using 1,000 draws, from which the mean and 95% UI were calculated 
and applied to mortality and life expectancy estimates derived from 
the constructed life tables1.

Cause of death
To estimate cause-specific mortality for 292 causes in GBD 2023, data 
were compiled from a wide range of sources1,2,7. In the GBD 2023, most 
causes of death for diseases and injuries were estimated using the Cause 
of Death Ensemble model (CODEm)55,56. CODEm is an ensemble model 
that combines multiple statistical models to enhance predictive accu-
racy. This model systematically tested combinations of covariates and 
evaluated their out-of-sample predictive validity. In addition, special-
ized modelling strategies were used for diseases with specific epide-
miological characteristics, significant changes in reporting practices or 
limited data availability. All cause-specific mortality estimates included 
95% UI, derived from 250 posterior draws per metric. Further details 
are available in the GBD 2023 capstone publications1,2,7.

Estimation of COVID-19
To account for potential misclassification of COVID-19 deaths during 
the pandemic, GBD 2023 implemented a correction procedure before 
estimating COVID-19-specific mortality7,53. This process involved exam-
ining mortality data from 2020 to 2022 to identify sudden increases in 
cause-specific death rates that may have resulted from misattributed 
COVID-19 cases7. A support vector machine model was used to detect 
anomalies that deviated from expected temporal trends, and correla-
tions with observed COVID-19 mortality were assessed to determine 
whether these spikes reflected misclassification or actual increases in 
mortality. To estimate the number of misclassified COVID-19 deaths, 
GBD 2023 applied two counterfactual approaches to approximate the 
expected number of deaths in the absence of the pandemic7. One of 
the counterfactuals projected pre-pandemic mortality trends using 
linear regression from 2015 to 2019, whereas the other applied a global 
relative mortality previously used for adjusting HIV misclassification. 
Excess deaths were estimated by comparing observed and expected 
deaths, and the portion attributed to COVID-19 was reassigned from the 
cause to COVID-19 based on the strength of correlation. The OneMod 
model was applied to estimate COVID-19 mortality based on the cor-
rected number of deaths, with covariates including total severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infections and vari-
ant prevalence, COVID-19 vaccinations, SARS-CoV-2 infection detection 
rate, health-care access and quality index, and prevalence of risk factors 
and comorbidities such as obesity, smoking, cancer, cardiovascular 
disease, chronic kidney disease, chronic obstructive pulmonary dis-
ease and diabetes.

Cause hierarchy
The GBD 2023 classified diseases and injuries into a four-level hierarchi-
cal structure, incorporating mortality and non-mortality causes2,7,55. 
Level 1 was divided into three major categories: communicable, mater-
nal, neonatal and nutritional diseases; NCDs; and injuries. Level 2 fur-
ther categorized diseases and injuries into 22 systems, serving as a 
broader concept for more detailed classifications in levels 3 and 4. This 
classification was further detailed into 292 fatal causes.

This study focused on the causes of death classified at levels 2 and 
3 that contributed to changes in life expectancy. For mortality, level 2 
categorizes diseases into 21 systems to identify the primary diseases 
contributing to changes in life expectancy, with a more detailed assess-
ment of 140 causes using level 3 indicators.



SDI
The SDI served as a composite measure to evaluate the level of devel-
opment in a country or territory, which is strongly associated with 
health outcomes57,58. The SDI was determined by calculating the geo-
metric mean of three main components: the total fertility rate for indi-
viduals younger than 25 years of age (TFU25), the average education 
level for those 15 years of age and older (EDU15+) and lag distributed 
income per capita. This index ranged from 0 to 1, where an SDI of 0 
signifies the lowest development level related to health, and an SDI of 
1 indicates the highest. Each year, every GBD location was assigned an  
SDI score.

Life expectancy decomposition
Life expectancy decomposition was used to quantify the contributions 
of specific causes of death to changes in life expectancy1. The decom-
position analysis involved three main stages55,59. First, the change in 
life expectancy was decomposed by age to determine the contribution 
of each age group. This step involved calculating differences in life 
expectancy across age groups using life table values and life expectancy 
metrics for each age group.
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2−1 2 2 1
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x + 1 at time 2 (2023), respectively; ex
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1  represent the life expec-

tancy at age groups x and x + 1 at time 1 (1990); ex
2 and ex+1

2  indicated the 
life expectancy values at time 2. δx

2−1 quantified the age-specific con-
tribution to the total change in life expectancy between two time points 
by comparing survival proportions and expected remaining years of 
life at adjacent age intervals.

Second, the contribution of each age group was further decomposed 
into cause–age-specific contributions. This step used the differences 
in life expectancy calculated in the previous stage and the age-specific 
mortality values for each cause.
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reflects the corresponding change in all-cause mortality for age group. 
This process enabled the identification of specific causes of death that 
contribute to differences in life expectancy within each age group. 
Third, the age-specific contributions of each cause were aggregated 
to calculate the overall contribution of each cause to changes in life 
expectancy.
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The decomposition framework used in this analysis was based on 
the Das Gupta method, with the detailed formula for calculating life 
expectancy decomposition documented in previous publications7,55,60. 
The analysis allowed for identifying the gain in life expectancy attrib-
utable to each cause55. Positive values indicate an increase in life years 
resulting from a reduction in the burden of a cause, whereas negative 
values signify a decrease in life years due to an increased burden. The 
decomposition analysis provided insights into how various causes of 
death contribute to changes in life expectancy, offering a comprehen-
sive understanding of factors influencing mortality trends. Calculation 
of decomposition analysis and visualization were conducted by using 
R statistical software (v4.1.2)61.

Risk factors and exposure
Associations between 88 risk factors and 159 health outcomes were 
analysed in GBD 2023, resulting in 676 risk–outcome pairs being iden-
tified2,54. The study established the theoretical minimum risk expo-
sure level to identify the level of exposure that would minimize health 
risks for each risk factor and calculated the SEV, which quantifies the 
population-level exposure to each risk factor on a scale of 0–100, with 
0 indicating minimal risk and 100 indicating maximum risk2.

In this study, we identified causes of death that reduced the gain in 
total life expectancy through decomposition analysis and investigated 
the risk factors associated with all causes of death62. Furthermore, we 
examined the SEVs of the top five risk factors linked to these diseases 
to understand the trends in exposure contributing to the negative 
changes in life expectancy.

Risk factor hierarchy
The GBD 2023 systematically evaluated the complex interactions and 
impacts of risk factors by classifying them into a four-level hierarchical 
structure2,54. Level 1 included three major categories: environmental 
and occupational risks, behavioural risks and metabolic risks. These 
level 1 categories were further divided into level 2 risk groups that 
included broad domains such as air pollution, tobacco use and meta-
bolic abnormalities. This hierarchical structure continued through 
levels 3 and 4, which included increasingly specific subcategories, 
allowing for more detailed assessment of individual risk factors2. In this 
study, level 2 was used to categorize and organize the risks of diseases 
contributing to changes in life expectancy. This approach enabled a 
detailed understanding of how different risk factors influence changes 
in life expectancy.
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Extended Data Fig. 1 | Changes in life expectancy at birth in Asia for  
34 countries and territories by sex, 1990–2023. Abbreviation: APC, annual 
percentage change. a, Changes in life expectancy at birth for both sexes.  
b, Changes in life expectancy at birth for females. c, Changes in life expectancy 
at birth for males. Out-of-scope countries and territories are masked in grey.



Extended Data Fig. 2 | Association between socio-demographic index and 
life expectancy at birth across 34 Asian countries and territories by period. 
Abbreviations: APC, annual percentage change; Brunei, Brunei Darussalam; 
DPRK, Democratic People’s Republic of Korea; HIC, high income country;  
Laos, Lao People’s Democratic Republic. a, Association between the socio- 
demographic index and life expectancy at birth during 1990–2023. b, Association 
between the socio-demographic index and life expectancy at birth during 

1990–2019. c, Association between the socio-demographic index and life 
expectancy at birth during 2019–2023. Each point represents a country or 
territory, with colors indicating subregions of Asia. The size of each point 
reflects the APC in life expectancy from 1990 to 2023. The solid line represents 
the fitted linear regression, and the shaded area indicates the 95% confidence 
interval.
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Extended Data Fig. 3 | Age-specific changes in the number of deaths between 1990 and 2023 across Asian regions. Abbreviation: HIC, high-income country.



Extended Data Fig. 4 | Total gain in life expectancy by level-2 cause-group 
contributions across 34 Asian countries and territories, ordered by positive 
contributors. Abbreviations: HIC, high income country; LE, life expectancy. 

Bars represent the summed contributions (in years) of each level-2 cause group 
to changes in LE, aggregated across all 34 countries and territories.
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Extended Data Fig. 5 | Top 5 disease and injury contributors to positive or 
negative changes in life expectancy at birth across 34 Asian countries and 
territories. Abbreviations: HIC, high income country; LE, life expectancy.  

The color classification followed the GBD level-1 cause categories: Red 
indicated non-communicable diseases; green represented communicable, 
maternal, neonatal, and nutritional diseases; and blue referred injuries.



Extended Data Fig. 6 | Period-specific leading disease and injury 
contributors with positive contributions to changes in life expectancy 
across alternative time partitions. Estimation decomposed for GBD level-2 
cause groups for both sexes. The color classification followed the GBD level-1 

cause categories: Red indicated non-communicable diseases; green represented 
communicable, maternal, neonatal, and nutritional diseases; and blue referred 
injuries. Solid lines indicate increases no changes in rank, whereas dashed lines 
indicate decreases in rank.
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Extended Data Fig. 7 | Period-specific leading disease and injury contributors 
with negative contributions to changes in life expectancy across alternative 
time partitions. Abbreviation: NA, not applicable. Estimation decomposed for 
GBD level-2 cause groups for both sexes. The color classification followed the 

GBD level-1 cause categories: Red indicated non-communicable diseases; 
green represented communicable, maternal, neonatal, and nutritional 
diseases; and blue referred injuries. Solid lines indicate increases or no changes 
in rank, whereas dashed lines indicate decreases in rank.



Extended Data Fig. 8 | Age-standardized deaths (per 100,000 population) attributable to specific risk factors for the ranked negative contributors to 
changes in life expectancy for both sexes in the combined 34 Asian countries and territories, 2023. Risk factor was at the GBD level-2 groups for both sexes.



Article

Extended Data Fig. 9 | Ranking of the top 5 SEV for major risk factors 
contributing to the negative changes in life expectancy in 5 Asian regions. 
Abbreviations: APC, annual percentage change; HIC, high income country;  

SEV, summary exposure value. SEV was at the GBD level-2 groups for both sexes. 
Solid lines indicate increases no changes in rank, whereas dashed lines indicate 
decreases in rank.
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Data collection No primary data collection was carried out of these analyses. Relevant data from population surveys, published studies, and government 
reports were extracted by a reviewer using a data collection. 

Data analysis All data analyses and visualizations were performed using R Statistical Software (v4.1.2; R Foundation for Statistical Computing, Vienna, 
Austria; https://www.R-project.org/). 
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy 

 

The findings of this study are based on data from multiple sources, including public online repositories, data available on request, and restricted data used under 
license. Comprehensive information on all data sources, including provider details and access instructions where applicable, is available through the Global Health 
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Data Exchange GBD 2023 website (https://ghdx.healthdata.org/gbd-2023.) 
This study complies with the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER) recommendation (attached Supplementary file). All 
maps presented in this study are generated by authors; no permissions are required for publication.  

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation), 
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender No primary data collection was carried out for this analysis, so the study does not involve human research participants. As 
stated in the Methods section, we conducted the sex-stratified analysis to investigate the sex differences in life expectancy at 
birth. 

Reporting on race, ethnicity, or 
other socially relevant 
groupings

No primary data collection was carried out for this analysis, so the study does not involve human research participants. The 
estimates were stratified by socio-demographic index (SDI), which may capture aspects of socio-economic status, but the 
analysis did not explicitly assess race or ethnicity. 

Population characteristics No primary data collection was carried out for this analysis, so the study does not involve human research participants. The 
analysis focused on 34 countries categorized as part of Asia region within the Global Burden of Disease study. We explored 
life expectancy in Asia, stratified by sex country, and SDI, and examined the causes of death and risk factors contributing to 
changes in life expectancy.

Recruitment No primary data collection was carried out for this analysis, so we did not recruit participants. 

Ethics oversight This study was approved by the University of Washington IRB committee (the University of Washington Institutional Review 
Board; study #9060). 

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size Sample size was defined as the population of every location used in our analysis. Country-, region-, and super-region level populations of Asia 
were estimated as part of the Global Burden of Disease Study 2023. Detailed methods are described in https://www.thelancet.com/journals/
lancet/article/PIIS0140-6736(25)01330-3/fulltext.

Data exclusions We carefully evaluated all data sources for inclusion in our study. Sources were excluded if they lacked necessary survey weight factors or 
crucial demographic information such as sex or age variables. In addition, we omitted data deemed unreliable, based on assessments by 
survey administrators or through our own detailed examination. This careful section process ensured the quality and completeness of the 
information used in our analysis. 

Replication This a meta-analysis of existing studies with many years of cohort and other existing data. When re-applying the method to the same data, we 
got the same results. 

Randomization Randomizations was not relevant to this study. This analysis is a meta-analysis of existing studies and thus, there were no experimental 
groups. 

Blinding Blinding was not relevant to this study, as it was an observational study using survey and surveillance data. 

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 
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