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Life expectancy is akey indicator of population health and animportant guide

for health policy". 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 settings®¢. 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 2023". 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. Reductionsin
cardiovascular disease mortality were the primary contributors to life expectancy
gainsin Central Asia, East Asia and high-income Asia Pacific, whereas declinesin
diarrhoeal diseases and tuberculosis contributed most in South and Southeast Asia.
In2019-2023, 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 changesin 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 globally'. 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 recommendations’;
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 factors”®,

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)*®, 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 healthinterven-
tions and resilient health-care systems, leading to stable life expec-
tancy, others have experienced significant declines®**. GBD 2023
builds on but goes beyond the scope of recent GBD 2021 capstone
studies*’ by providing more in-depth, cause-specific estimates of
mortality and life expectancy for all 34 Asian countries and territo-
ries, including China and India™. 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 interventions™.

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)’. Although
some causes, such as the COVID-19 pandemic, have worldwide impacts,
mostof the contributors to life expectancy vary substantially by region
and country/territory. Forinstance, in South Korea, life loss attributed
toself-harmorsuicideisacritical healthissue', whereasinIndia, deaths
from diarrhoeal diseases due to unsafe water are more prevalent®.
Therefore, understanding regional and national contributors to life
expectancy is crucial for addressing disparities in Asia. The observed
trends inlife 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 analysis™.

*A list of authors and their affiliations appears online. *%e-mail: yonkkang@gmail.com
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This study aimed toidentify the largest contributors to changesin 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 datato 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.

Changesinlife 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 (Ul) 58.2-59.0) in 1990 to 71.2 years (95% Ul 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% Ul 77.5-77.6) in 1990 to 84.1 years (95%
U1 84.0-84.1) in 2023, an APC of 0.25%. In terms of absolute gainin
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. 1and Supplementary Tables 2 and 3).

The overall life expectancy at birth was consistently higher infemale
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 Table1). For each sex, the highest life expectancy was
observedinHICs in Asia Pacific from1990 (80.8 years (95% U1 80.7-80.9)
forfemaleindividuals; 74.1years (95% Ul 74.0-74.2) for male individuals)
t02023 (87.1years (95% U187.0-87.1) for female individuals; 81.0 years
(95% U1 81.0-81.1) for male individuals), with higher life expectancy
infemale thanin male individuals (Supplementary Tables 2 and 3). By
contrast, South Asia consistently reported the lowest life expectancy
atbirth from1990 (59.0 years (95% U158.4-59.6) for female individuals;
58.3 years (95% Ul 57.7-58.9) for male individuals) to 2023 (72.4 years
(95% U171.5-73.3) for female individuals; 70.1 years (95% Ul 69.1-71.0)
for male individuals; Supplementary Tables 2 and 3).

InFig.2, most countries and territories showed increasing life expec-
tancy between1990 and 2023, with the largest annual elevationin 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 maleindividuals across countries and ter-
ritories, the overall patterns of trends in life expectancy were similar
for both sexes (Fig. 2).

Lifeexpectancy atbirthinthe 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% Ul 60.4-68.5) in
1995and 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-
nificantlyin2008, droppingto 56.2 years (95% Ul 55.5-56.8). SriLanka
experienced atemporary decreasein life expectancyin 2004 (68.2 years
(95%U167.8-68.7)), and Timor-Leste showed dampened life expectancy
in1999 (56.7 years (95% Ul 55.9-57.4)). In 2023, the life expectancy at
birth had significant associations with socio-demographicindex (SDI)
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Fig.1|Changesinlife expectancy atbirthin Asiafor 34 countries and
territories during1990-2023,1990-2019 and 2019-2023. a, Changesin life
expectancy at birth from1990to2023. b, Changesin life expectancy at birth
from1990 t02019. ¢, Changes in life expectancy at birth from 2019 to 2023.
Out-of-scope countriesare shownin grey.

across countries and territories, with aregression coefficient of §=54.6
(95% confidenceinterval (CI) 49.3-59.9) and P < 0.001 (Extended Data
Fig.2).Between1990 and 2023, the number of deaths declined substan-
tially among children under 5 years of age across Asian regions, with
thelargest decrease observedinSouth Asia, followed by East Asiaand
Southeast Asia (Extended Data Fig. 3). By contrast, deathsamong 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 with1990 in all 34 Asian countries and territories (Fig. 3). Signifi-
cant gains in life expectancy across several subdivided GBD regions,
including Central Asia, East Asiaand HICs in Asia Pacific, were primarily
attributed to improvements in cardiovascular disease outcomes. In
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Fig.2|Trendsinlife expectancy atbirthin Asianregions and 34 countries
and territoriesby sex,1990-2023.a, Trends in life expectancy at birthacross
Asianregions. b, Trendsinlife expectancy at birthin34 Asian countries and

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 areduction in deaths from

Male

territories. Thelines denote point estimates, with shaded ribbons indicating
95% Uls. Brunei, Brunei Darussalam; DPRK, Democratic People’s Republic of
Korea; Laos, Lao People’s Democratic Republic.

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.3|Decomposition of changesinlife expectancy atbirthby disease and
injury across 34 Asian countries/territories and five Asianregions, 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,

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.

Thetop fivelevel 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 changesin life expectancy from1990t02023inthe
subdivided GBD Asian regions and in 34 countries and territories. In
Central Asia, gains in life expectancy were primarily attributed to a
reductionindeaths fromischaemic heartdisease (total gain was1.217
years for both sexes), lower respiratory infections (1.111 years) and
stroke (0.876 years). In East Asia,improvementsin 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). InHICs in Asia Pacific,improvementsin
deaths fromstroke (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 yearsin South Asiaand 1.244 yearsin Southeast
Asia) and tuberculosis (1.620 years in South Asia and 1.293 years in
Southeast Asia) were the largest positive contributors toincreased 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
Asianregionsandin 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 anoticeable decline from
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thegreenandred verticallinesindicate life expectancyin1990 and 2023,
respectively. The numerical values displayed at the ends of the bars represent
the summed contributionsto changesinlife expectancy (inyears) between
1990 and 2023, with positive (green) and negative (red) contributions.

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
inlife expectancy attributed to COVID-19, with the negative contribu-
tionreaching nearly 2 yearsin thefirst 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 withnegative contributions tolife expectancy change (Extended
DataFig. 7).

Major risk factors contributing to the negative changes
inlife 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
birthacross 34 Asian countries and territories, significantly increasing
the age-standardized rates of deaths per 100,000 population (Extended
DataFig.8). The negative impact of high systolic blood pressure, dietary
risks and air pollution is particularly evident in cardiovascular diseases.
Inaddition, theimpact of tobacco useis particularly evident in cardio-
vascular diseases, neoplasms and chronicrespiratory diseases. Other
significant risk factors include high fasting plasma glucose, which is
especially linked toincreased deaths from diabetes and kidney diseases
and cardiovascular diseases. Theserisk factors collectively contributed
to increased age-standardized rates of all-cause deaths, negatively
contributingto changesinlife expectancy across Asian regionsin2023.

Acrossthe five Asian regions, these five leading risk factors showed
high summary exposure values (SEVs), although their rankings varied
across regions and time points (Extended DataFig. 9). Over this observa-
tionperiod from1990t0 2023, several of these factors showed a steady
decline in SEVs, indicating a reduction in exposure of the population
to theserisks.

In Central Asia, the SEVs for high systolic blood pressure increased
from38.3 (95% UI19.1-63.1) in1990 t0 40.9 (95% U1 33.2-48.2) in 2023,



Top 10 positive contributors to changes in life expectancy

Regions 1 2 3 4 5 6 7 8 9 10
Central Asia ISCha.emlc i Low_er res_plratory Stroke Diarrhoeal diseases| Tracheal, bronchial Stomach cancer Tuberculosis Drowning Road injuries Neonatal disorders
disease infections and lung cancers
) . 0 q Cirrhosis and other i
Armenia EEECDCa] Stroke Neonatal disorders | -O"e" FeSPItONY | piayhga diseases| CMMONIC ODSIUCVE) biapgteg meliitus | chronic liver | acheah bronchial|  gyomach canger
disease infections pulmonary disease diseases and lung cancers
. . Cirrhosis and other B
Azerbaijan Low'er res]mratory Ischagmlc e Stroke Diarrhoeal diseases|  Tuberculosis Inle_rpersona\ chronic liver Stomach cancer [izchealibronchial Pertussis
infections disease violence diseases and lung cancers
Georgia Stroke Neonatal disorders Low_er res_plratory Drowning Diarrhoeal diseases| ~ Tuberculosis COvID-19 Fire, heat and hot | g4 1401 cancer
infections substances
Kazakhstan ISCha.em'C heart Stroke L°W?' resplratory Tracheal, bronchial Road injuries Diarrhoeal diseases| Stomach cancer | Neonatal disorders Drowning Tuberculosis
disease infections and lung cancers
Lower respiratory S Chronic obstructive| " . Ischaemic heart . Interpersonal :
. . troke " - Diarrhoeal di N Di 3 Stomach cancer | Neonatal disorders
Kyrgyzstan infections ToKe pulmonary disease COVIDZ1Y MR G disease ety violence
. : Cirrhosis and other
Mongolia Low_er res_plratory Ischagmlc e Tuberculosis Stroke Neonatal disorders|  chronic liver Diarrhoeal disease§ Stomach cancer Poisonings Drowning
infections disease diseases
Tajikistan Low'er res'plratory Diarrhoeal diseases|  Tuberculosis Neonatal disorders Road injuries Stroke Drowning Meningitis Stomach cancer Inter_’personal
infections violence
Turkmenistan Lom(er resplratory Ischagmlc heart Diarrhoeal diseases| Road injuries Oesophageal Neonatal disorders Drowning Chronic ObSt_”"Ct've Stomach cancer Tuberculosis
infections disease cancer pulmonary disease
. . Cirrhosis and other . i
Uzbekistan Stroke Lom{er (IR Ischa_emlc heart Diarrhoeal diseases| chronic liver Stomach cancer Tuberculosis Oesophageal Drowning Chronic obstructlve
infections disease diseases cancer pulmonary disease
East Asia Low_er res_plratory Neonatal disorders ez obst_ructlve Road injuries Stomach cancer Ischa_emlc e Cogai i Self-harm Tuberculosis
infections pulmonary disease disease defects
. . Lower respiratory / Chronic obstructive| P Ischaemic heart Congenital birth ¥ Hypertensive heart
China (mainland) infections Neonatal disorders SullrenEy Gl Road injuries Stomach cancer e - Self-harm aaan
i : - Cirrhosis and other|
DPRK Tuberculosis Stroke Low_er res_plratow Neonatal disorders Glirenls obst_ructlve Road injuries chronic liver Drowning Prote\n—e_n_ergy Pertussis
infections pulmonary disease diseases malnutrition
: Cirrhosis and other N N
Taiwan Stroke Road injuries Ischaemic heart | g4,1a0h cancer chronic liver Tuberculosis | Diabetes mellitus Asthma Drowning Ghronic obstructive
disease diseases pulmonary disease
: . Cirrhosis and other " .
HICs in Asia Pacific Stroke Ischae_emlc [i=E Stomach cancer Lowgr res_plratory Road injuries chronic liver Liver cancer Neonatal disorders Tuberculosis Congenttallbinth
disease infections diseases defects
Ischaemic heart . i R Chronic obstructive| q Lower respiratory Tracheal, bronchial|  Chronic kidney
i Stroke N Road injuries Diabetes mellitus " Tuberculosis i Stomach cancer i d
Brunei Darussalam disease Rt ! S| bulmonary disease| | oSreUOs! infections and lung cancers disease
Isch: ic heart i o . Cirrhosis and other ki " :
Japan Stroke sehaemic heal Lowgr resplratory Stomach cancer Road injuries Liver cancer chronic liver Ch"’T"C kidney Hypertgnslve heart| Tracheal, bronchial
disease infections diseases disease disease and lung cancers
Cirrhosis and other |schaemic heart X §
Republic of Korea Stomach cancer chronic liver Road injuries N Tuberculosis Liver cancer Asthma Neonatal disorders| Diabetes mellitus
diseases disease
Singapore Stroke Lowgr resplratory Tracheal, bronchial |Chronic obstrucnve SETEs GETEET Diabetes mellitus Colon and rectal Road injuries Hypertgnslve heart
infections and lung cancers | pulmonary disease cancers disease
" Lower respiratory Typhoid and Protein—energy . Cirrhosis_an_d ool
South Asia Tuberculosis | Neonatal disorders B - Measles " " Maternal disorders Tetanus chronic liver
infections paratyphoid malnutrition diseases
i ; Cirrhosis and other
Bangladesh Neonatal disorders |Diarrhoeal diseases|  Tuberculosis '-°W?' reslplratory Proteln—elnlergy Measles Maternal disorders chronic liver Drowning Tetanus
infections malnutrition diseases
Bhutan Malaria Neonatal disorders|  Tuberculosis Low_er Ry RSt ar_ld Stroke Ischa«_amlc heart | \jaternal disorders| UPPer dlgestlve
infections paratyphoid disease system diseases
India Neonatal disorders |  Tuberculosis LOV\(er EEER Measles TEHEE] aqd Maternal disorders Tetanus ESEEmBINEE: | (RISUED heei
infections paratyphoid disease disease
Nepal Di [ Low.er re§p|ratory Tuberculosis Measles Neonatal disorders Tetanus Proteln—evnvergy Maternal disorders Typhoid ar)d rpeer d|gest|ve
infections malnutrition paratyphoid system diseases
. Cirrhosis and other . M
Pakistan Diarrhoeal c Tuberculosis Low_er E=RlEion Neonatal disorders Measles Meningitis Tetanus chronic liver Maternal disorders Upper d|gest|ve
infections diseases system diseases
i Cirrhosis and other| " " -
Southeast Asia Tuberculosis  [Diarrhoeal diseases Stroke Neonatal disorders Lowgr ooy Measles chronic liver | CNronic obst!'ucnve Tetanus EIEE apd
infections diseases pulmonary disease paratyphoid
Cambodia Low;;;:zg::mry Tuberculosis Diarrhoeal diseases| Neonatal disorders Stroke Tetanus Maternal disorders Road injuries Drowning Malaria
i Cirrhosis and other i
Indonesia Diarrhoeal diseases|  Tuberculosis Neonatal disorders Stroke Lowgr reslplratory chronic liver Typhoid aqd Measles Tetanus Meningitis
infections diseases paratyphoid
Tetanus Neonatal disorders Tuberculosis Measles Maternal disorders Meningitis Stroke Pertussis
Ischaemic heart ! Lower respiratory A Girrhosis and other | g onic obstructivel
Malaysia N Tuberculosis N . Road injuries chronic liver " Neonatal disorders | Diarrhoeal diseases| Measles
disease infections ienses pulmonary disease

Lower respiratory

Chronic obstructive,

Ischaemic heart

Cirrhosis and other

Maldives Diarrhoeal diseases|  Tuberculosis y " Neonatal disorders " Maternal disorders N Drowning chronic liver
infections pulmonary disease disease diseases
N . . . . Cirrhosis and other|
Mauritius Ischagmlc L Stroke Asthma Low_er (EAIEEY Glnaie obst_ructlve Hypert_enslve heart | Neonatal disorders chronic liver Diarrhoeal di Self-harm
disease infections pulmonary disease disease diseases
Myanmar Tuberculosis  |Diarthoeal diseases| L0Wer 'SPIrtONY | Noonatal disorders Measles Stroke Malaria Meningitis Tetanus Upper digestive
infections system diseases
. . . i Interpersonal . i - Cirrhosis and other
Philippines Diarrhoeal diseases|  Tuberculosis o eI ey > Measles Stroke Neonatal disorders | EXPosure to forces | - Upper digestive chronic liver
infections violence of nature system diseases diseases
i < . Cirrhosis and other . . N N
Seychelles |G i Stroke Hypertensive heart | Lower respiratory | ="oponic jiver Meningitis Upper digestive | oo natal disorders Drowning Chronic obstructive
disease disease infections diseases system diseases pulmonary disease
; Cirrhosis and other| . . .
Sri Lanka Stroke Confllct_ gnd Neonatal disorders Self-harm chronic liver Diarrhoeal diseases Asthma Low_er eIy Tuberculosis Ischagmlc fheart
terrorism diseases infections disease
Thailand Stroke Ischa_emlc heart | niarhoeal diseases|Cronic obstructlve Tuberculosis Road injuries | Neonatal disorders VEECED [BREEIE Measles Drowning
disease pulmonary disease and lung cancers
Timor-Leste Lower respifatory | ypercuiosis  [Diarrhoeal diseases| Neonatal disorders | Matemal disorders | COfict and Malaria Tetanus Stroke Proteln-energy
infections terrorism malnutrition
. Cirrhosis and other
Viet Nam Stroke Tuberculosis Neonatal disorders Low_er res_plra!ory Measles Drowning Road injuries chronic liver Diarrhoeal diseases| Maternal disorders
infections diseases

Fig.4|Top tendisease and injury contributors to positive changesinlife
expectancy atbirthin34 Asian countriesand territories, 1990-2023.
Estimation decomposed for GBD level 3 cause of death groups for both sexes,

with contributions ranging from 0.07 to 4.2 years. The darker shading on the
heatmap corresponds to higher values.
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Top 10 negative contributors to changes in life expectancy

Regions 1 2 3 4 5 6 7 8 9 10
Brain and central | Endocrine, metabolic
: Cardiomyopathy Urinary diseases and | Other unspecified y ’ Chronic kidney Other neurological Congenital birth !
Central Asia Diabetes mellitus o T Unspe nervous system blood and immune r Pancreatic cancer
and myocarditis male infertility infectious diseases Cancers e disease disorders defects
Urinary diseases and |  Other neurological Non-rheumatic Atrigl fibrillation ang | SOft tissue and other Other musculoskeletal
Armenia ale infertilty disorders Other neoplasms HIV/AIDS Valvurar heart disease utter exst:s:sme::s Multiple myeloma disorders Bacterial skin diseases
o : Endocrine, metabolic. . Brain and central
) Congenital birth Confiict : . " | Aizheimer's disease ) ’
| Azerbaijan G ‘anditerrorism Foreign body . blood _and e G G S Neonatal disorders Diabetes mellitus Pancreatic cancer Measles nervous system
immune disorders cancers
Brain and central
Hypertensive heart " " . Chronic kidney Chronic obstructive N Non-rheumatic
Georgia disease. Diabetes mellitus Road injuries dlsease pulmonary disease "ewf:nscse\::fem Prostate cancer Pancreatic cancer Ovarian cancer o ey o
ot C'"::s:i:'l‘i: ;‘“ef Cardiomyopathy Chronic obstructive Chronic kidney '“'e:r‘:‘id:‘;gﬂf;a” Eg“’;’:é"a‘f"d"":\‘r:ﬁ:!c’ Other unspecified Other digestive | oo seases | Urinary diseases and
azakhstan and myocarditis el 3 i i i
. Y pulmonary disease disease arooidodis Ginorders infectious diseases iseases male infertility
Cardiomyopathy Other unspecified Hypertensive heart Congenital birth Other musculoskeletal | Other neurological | Non-melanomaskin | g oo o Liver cancer 3 a
Kyrgyzstan and myocarditis infectious diseases disease defects disorders disorders. cancer aoieras ciiseasss anceaicicancey
Alcohol use Brain and central Other neurologi
« ’ gical - ! Other musculoskeletal ) Non-melanoma skin
Mongolia disorders Pancreatic cancer nerv;::;yr:tem o Bacterial skin diseases |  Diabetes mellitus coviD-19 e Drug use disorders Cancer
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Estimation decomposed for GBD level 3 cause of death groups for both sexes,
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with contributions ranging from -0.61to O years. The darker shading on the
heatmap corresponds to lower values.




reflecting an APC of 0.2%. Similarly, high fasting plasma glucose SEVs
alsoincreased from10.7 (95% U1 7.6-15.4) in 1990 to 13.6 (95% U1 10.5-
17.8) in 2023, with an APC of 0.7% APC. In East Asia, increases in SEVs
for high systolicblood 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
highsystolicblood pressure (0.1% APC), indicating anincreasing effect
on life expectancy. InSoutheast Asia, SEVs for high systolic blood pres-
sure (0.1% APC) and high fasting plasma glucose (0.6% APC) showed
notableincreases, further influencing changes in life expectancy.

InHICs 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 systolicblood pressure)
remained similarin 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

Theoverallupwards trends in the estimated life expectancy across Asia
from1990t02023in our study align with previous findings indicating
anincreasein globallife expectancy since 1990 up to 2021 (ref. 7). These
gainsin life expectancy over time are likely to be due toimprovementsin
health-careinfrastructure, increased access to medical services, devel-
opment of new drugs and vaccines, enhanced public health policies, fis-
calsolvency of social security or health insurance, and socioeconomic
development'. However, these improvements varied significantly
across Asianregions.

South Asia had the greatest annual increase in life expectancy at
birth, increasing from 58.6 years in1990 to 71.2 years in 2023. By con-
trast, HICs in Asia Pacific showed the highest life expectancy through-
outthe overall observation period, increasing from 77.5 yearsin 1990
to 84.1years 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 policies”.
Conversely, many other regions in Asia continue to face challenges
such as poverty, limited health-care access and high prevalence of
infectious diseases'®". 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 withinvestmentsin high-quality health systems, has the poten-
tial to significantly increase life expectancy in LMICsin Asiaand avert
millions of preventable deaths annually, thereby reducing persistent
health disparities®. This inequity inlife expectancy across Asianregions
providesstrong 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 expectancy". 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
expectancy’. Although biological factors such as genetic and hormonal
differences may contribute?, 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 differences®*. Otherwise,
in countries or territories with lower SDI and among LMICs, certain
nations, suchas Lao People’s Democratic Republic, Bangladesh, Cambo-
diaand Bhutan, achieved substantialimprovementsin 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
diarrhoea®. Therefore, particularly in countries and territories with
lower SDI and LMICs, developing and prioritizing policies that target
preventable causes of death and key risk factorsis 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 reductionsinlife expectancy®. For
instance, ‘the great famine’ in the Democratic People’s Republic of
Korea, which beganin the mid-1990s, resulted in significant mortality
and areduction in life expectancy®. 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 sanctions®. 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
fallsin life expectancy in these countries/territories® .

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 expectancy®.
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 infections”. 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 preventionand
control of noncommunicable diseases, appears to be associated with
upwards trendsin life expectancy®. The management of cardiovascular
diseases, such asstroke and ischaemic heart disease, requires not only
acute diagnosis and treatment but also long-term rehabilitation and
management®. 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 territories®.

In South Asia and Southeast Asia, improvements in sanitation,
vaccination and health-care access significantly reduced the preva-
lence of diarrhoeal diseases and tuberculosis®. International health
programmes and local public health initiatives had crucial roles™.
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 diseases®*¥. This increased diphtheria—pertussis-
tetanus vaccine coverage from 82%in 2000 to 88%in 2016, substantially
decreasing the associated disease burdens®. Countries and territories
such asIndia, 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. Theinitial focus of the EPIwas on
protecting children against six major vaccine-preventable diseases,
including Bacillus Calmette-Guérin, diphtheria, pertussis, tetanus,
polio and measles®. 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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arestillneeded to eliminate zero-dose children, particularly inunder-
served Asian regions. In parallel, sanitation initiatives such as India’s
Swachh Bharat Abhiyan (Clean India Mission), which aimed toimprove
hygiene infrastructure and eliminate open defecation, seems to have
contributed to a reduction in diarrhoeal diseases and tuberculosis®.
Similar total sanitation campaigns in South and Southeast Asia have
also contributed to reducing diarrhoeal diseases and tuberculosis,
thereby effectively enhancing life expectancy*.

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,
includingtotal isolation and city-wide lockdowns, wereimplemented
to mitigate the immediate impact of the pandemic*’. 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 pandemic*. 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%*. Central Asiaand Southeast Asia
similarly show critical health-care financing gaps*. Of note, Myanmar
recorded the lowest health spending per capita globally, only US$5in
2016 (ref. 43), and the Myanmar government allocated only 3% of its
total government budget to health care**. These structural constraints
led to overwhelmed health-care systems and delays in treating other
conditions, compounding the negative effects of the pandemic on
life expectancy®.

Policy implications

Effective public health policies are critical in reducing exposure to risk
factors andimprovinglife 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 eachregionand country or territory, with policymakers developing
targeted strategies accordingly. Forinstance, in Central Asia, focusing
on managing chronic diseases and improving access to health care
could significantly impact life expectancy*®. By contrast, addressing
infectious diseases through improvements insanitation, vaccination,
health-care access and water resources is critical in South Asia®>?,
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 policies*. This under-
scores the need for accurate and updated data, which this study aims
toserve.

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 NCDs***, This guidance
isembedded in the Global Monitoring Framework for NCDs, which
includes 25 key indicators to track progress at the country/territory
level***, It emphasizes both surveillance of behavioural risk factors,
suchastobacco use, unhealthy diet and physical inactivity, and moni-
toring of NCD morbidity and cause-specific mortality***°. Enhanced
monitoring and surveillance systems not only help to reduce disease
burdenbutalso contribute to extending life expectancy by addressing
negative contributors andrisk factors. However, although many coun-
tries and territories have adopted best buy-aligned tobacco control
measures, such as thosereflected in the WHO Framework Convention
on Tobacco Control, gaps between policy adoptionand effectiveimple-
mentation remain common, probably owing to limited enforcement

978 | Nature | Vol 656 | 27 August 2026

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

In countries with limited health-care infrastructure, addressing
unmet health-care needs, shortages in human resources, essen-
tial medicines, technologies and dedicated financing are critical’.
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
improvementsin 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
arenecessary toresolve data heterogeneity and enhance dataaccuracy
andreliability. 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 practices™. In these settings, efforts by governments,
researchers and non-governmental organizations to provide new data,
improve dataquality, and establish or strengthen health registries could
haveacrucialrolein 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, datascarcity or
reliability issuesin specific regions and periods can affect the accuracy
of estimates, especially wheninfluenced by politicalideologies 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 standards’. 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 issues’.
Third, to provide estimates for locations with low data completeness
and address reporting lags, our most recent year estimates rely heav-
ily on modelling processes’. 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 dataadjust-
ment procedures applied inthe presence of limited orincomplete input
data. This uncertainty was reflected by reporting 95% Ul 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.



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
theurgent need toreduceinequitiesinlongevity and provide evidence
for prioritizing region-specific proactive and adaptive health policies
toreduce 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 asthe SEV and relative
health risk?. The data were stratified by sex, age, year and region™2. All
estimates were calculated asnumbers and age-standardized rates, with
uncertainty quantified using 95% Uls defined by the 2.5th and 97.5th
percentiles. Detailed methodology of the GBD framework, including
modelvalidation, sensitivity analyses and uncertainty calibration, has
beendocumented in previous publications"”****. 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
Asia'. 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 areference 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
ontotal life expectancy gain. The SEV was used to measure changesin
population exposure torisk factors related to causes of death.

Life expectancy estimation

InGBD 2023, life expectancy was estimated by constructing life tables
based on age-specific all-cause mortality’. 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
publications'?’. 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 dataimbalances and missingness, and weight adjustment
and compactification techniques were used to stabilize estimates for
neonate and older adult groups’.

To estimate all-cause mortality, GBD 2023 used OneMod, a single
statistical model, to consistently predict mortality by age, sex, year
and location'’. 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
whetheralocationisanisland, and asummary covariate representing
the population-attributable fraction of all risk factors. Second, pre-
dicted values from SpXMod were refined using KReg, anon-parametric
kernel regression approach. Residuals from SpXMod were smoothed
based onsimilarities across age, time and location dimensions, allowing
the model to capture additional patterns not explained by the covari-
ates. Theresulting 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
accordingtothe standard GBD age groups. Uncertainty was propagated
using 1,000 draws, from which the mean and 95% Ul were calculated
and applied to mortality and life expectancy estimates derived from
the constructed life tables'.

Cause of death

To estimate cause-specific mortality for 292 causes in GBD 2023, data
were compiled from awide range of sources"?’. Inthe GBD 2023, most
causes of death for diseases and injuries were estimated using the Cause
of Death Ensemble model (CODEm)**. 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 inreporting practices or
limited data availability. All cause-specific mortality estimatesincluded
95% Ul, derived from 250 posterior draws per metric. Further details
are available in the GBD 2023 capstone publications*?’.

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 mortality”*. This process involved exam-
ining mortality datafrom2020 to 2022 to identify suddenincreasesin
cause-specific death rates that may have resulted from misattributed
COVID-19 cases’. A support vector machine model was used to detect
anomaliesthat deviated from expected temporal trends, and correla-
tions with observed COVID-19 mortality were assessed to determine
whether these spikes reflected misclassification or actualincreasesin
mortality. To estimate the number of misclassified COVID-19 deaths,
GBD 2023 applied two counterfactualapproaches to approximate the
expected number of deaths in the absence of the pandemic’. One of
the counterfactuals projected pre-pandemic mortality trends using
linear regression from 2015t0 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-
antprevalence, 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 causes>”*,
Level1was 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 classificationsinlevels 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 inlife expectancy, with a more detailed assess-
ment of 140 causes using level 3 indicators.



SDI

The SDIserved as a composite measure to evaluate the level of devel-
opment in a country or territory, which is strongly associated with
health outcomes®™%, The SDI was determined by calculating the geo-
metric mean of three main components: the total fertility rate forindi-
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 O
signifies the lowest development level related to health, and an SDI of
lindicates the highest. Each year, every GBD location was assigned an
SDIscore.

Life expectancy decomposition

Life expectancy decomposition was used to quantify the contributions
of specific causes of death to changes in life expectancy'. The decom-
position analysis involved three main stages*. 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.

2-1 2, 2 1 2 2 1
6x = [x (ex - ex) - [x+l(ex+1_ ex+1)

lfand lxzﬂdenoted the proportions of the cohort surviving to age xand
x+1attime2(2023), respectively; el and e}, represent the life expec-
tancy atage groupsxand x +1attime1(1990);e2ande2, indicated the
life expectancy values at time 2. 6)(271 quantified the age-specific con-
tribution to the total changeinlife 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
inlife expectancy calculated in the previous stage and the age-specific
mortality values for each cause.

s 1o 5271 MX .~ MX
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63271 represents the age-specific (@) decomposition of life expectancy
between two time points. mx2 - mxLindicates the change in the cause
(c) and age-specific mortality (mx) over time, whereas mx2 - mx]
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.

6C271 = z 63171
a

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 publications™>¢°,
The analysis allowed for identifying the gain in life expectancy attrib-
utable to each cause®. Positive valuesindicate anincreasein life years
resulting fromareduction in the burden of a cause, whereas negative
values signify a decrease in life years due to anincreased burden. The
decomposition analysis provided insights into how various causes of
death contribute to changes in life expectancy, offeringa comprehen-
sive understanding of factorsinfluencing mortality trends. Calculation
of decomposition analysis and visualization were conducted by using
R statistical software (v4.1.2)°.

Risk factors and exposure

Associations between 88 risk factors and 159 health outcomes were
analysedin GBD 2023, resulting in 676 risk-outcome pairs beingiden-
tified***. The study established the theoretical minimum risk expo-
sure level toidentify the level of exposure that would minimize health
risks for each risk factor and calculated the SEV, which quantifies the
population-level exposure to eachrisk factor on ascale of 0-100, with
0 indicating minimal risk and 100 indicating maximum risk.

In this study, we identified causes of death that reduced the gainin
totallife expectancy through decomposition analysis and investigated
therisk factors associated with all causes of death®. 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
changesin life expectancy.

Risk factor hierarchy

The GBD 2023 systematically evaluated the complexinteractions and
impacts of risk factors by classifying theminto a four-level hierarchical
structure>**. 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 factors?. 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
inlife expectancy.

Ethics statement

This study utilized secondary data from GBD 2023, which used
de-identified data and was approved by the University of Washington
Institutional Review Board (study #9060). This article has not been
submitted for publication elsewhere, and the corresponding author
approves the submission.

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

Thefindings from this study were produced using dataavailablein pub-
liconlinerepositories orinthe published literature, datathat are pub-
licly available onrequest from the data provider, and data that are not
publicly available due torestrictions by the data provider and that were
used under license for the current study. Details on data sources canbe
found on GHDx (https://ghdx.healthdata.org/), including information
aboutthe data provider and links to where the data can be accessed or
requested (where available). For detailed information on datasources
and estimates, please visit Global Health Data Exchange GBD 2023
(accessed on 4 June 2025; http://ghdx.healthdata.org/gbd-2023).

Code availability

The statistical code used for data processing and analysis for the GBD
2023 is publicly available (https://ghdx.healthdata.org/gbd-2023/
code). The codeis also available on Zenodo® (https://doi.org/10.5281/
zenodo.19067331).
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Extended DataFig.1|Changesinlife expectancy atbirthin Asiafor

34 countries and territories by sex,1990-2023. Abbreviation: APC, annual
percentage change. a, Changesinlife expectancy atbirth for both sexes.

b, Changes in life expectancy at birth for females. ¢, Changesin life expectancy
atbirth for males. Out-of-scope countries and territories are masked in grey.
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19 HIV/AIDS and sexually transmitted infections 0.05|® =~ @®| 19 Musculoskeletal disorders 0.06 ® | 19 Substance use disorders 0.01
20 Skin and subcutaneous diseases 0.03 (@ ®| 20 Skin and subcutaneous diseases 0.05 (@ ®| 20 Skin and subcutaneous diseases 0.01
21 Mental disorders 0.00 (@ ® | 21 Mental disorders 0.00 (@ ® | 21 Mental disorders 0.00
Extended DataFig. 6 | Period-specificleading disease and injury cause categories: Red indicated non-communicable diseases; greenrepresented
contributors with positive contributions to changesin life expectancy communicable, maternal, neonatal, and nutritional diseases; and blue referred
across alternative time partitions. Estimation decomposed for GBD level-2 injuries. Solid linesindicate increases no changesinrank, whereas dashed lines

cause groups for both sexes. The color classification followed the GBD level-1 indicate decreasesinrank.
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Leading contributors (1990-2005) Leading contributors (2005-2020) Leading contributors (2020-2023)
1 Cardiovascular diseases -6.90 O\ @ | 1 Respiratory infections and tuberculosis -10.52| @ 1 Cardiovascular diseases -4.00
2 HIV/AIDS and sexually transmitted infections -3.30 (@ \ »@| 2 Self-harm and interpersonal violence -5.68 2 Neoplasms -3.41
3 Diabetes and kidney diseases -2.35| @~ \ ~»® | 3 Neoplasms -3.06 3 Chronic respiratory diseases -1.51
4 Self-harm and interpersonal violence -1.48|® " ®| 4 Diabetes and kidney diseases -1.30 4 Neurological disorders -0.92
5 Neoplasms -1.14 5 Neurological disorders -0.82 5 Diabetes and kidney diseases -0.84
6 Unintentional injuries -1.02 6 Other non-communicable diseases -0.70 6 Respiratory infections and tuberculosis -0.72
7 Digestive diseases -0.91 7 Maternal and neonatal disorders -0.50 7 Self-harm and interpersonal violence -0.72
8 Substance use disorders -0.76 8 Chronic respiratory diseases -0.45 8 Other non-communicable diseases -0.62
9 Maternal and neonatal disorders -0.74 9 Transport injuries -0.44| @ ® | 9 Maternal and neonatal disorders -0.59
10 Neurological disorders -0.70 10 Cardiovascular diseases -0.39 10 Other infectious diseases -0.49
11 Neglected tropical diseases and malaria -0.58 11 HIV/AIDS and sexually transmitted infections  |-0.37 11 Unintentional injuries -0.49
12 Transport injuries -0.55 12 Skin and subcutaneous diseases -0.31 12 Transport injuries -0.35
13 Other non-communicable diseases -0.43 13 Digestive diseases -0.24 13 Digestive diseases -0.29
14 Skin and subcutaneous diseases -0.07 14 Substance use disorders -0.08 14 Substance use disorders -0.24
15 Chronic respiratory diseases -0.06 15 Musculoskeletal disorders -0.08 15 Skin and subcutaneous diseases -0.12
16 Musculoskeletal disorders -0.05 16 Nutritional deficiencies -0.03 @ 16 Neglected tropical diseases and malaria -0.08
17 Other infectious diseases -0.02 17 Neglected tropical diseases and malaria -0.01 @ | 17 Enteric infections -0.05
18 Nutritional deficiencies -0.00 18 Other infectious diseases -0.01| @ ; @ | 18 Musculoskeletal disorders -0.04
19 Enteric infections -0.00 19 Mental disorders -0.00 | @, @ | 19 Nutritional deficiencies -0.04
20 Mental disorders -0.00 20 Enteric infections NA :/ - ~ ® | 20 HIV/AIDS and sexually transmitted infections  [-0.02
21 Respiratory infections and tuberculosis NA 20 Unintentional injuries NA - “@| 21 Mental disorders -0.00

Extended DataFig.7|Period-specificleading disease and injury contributors = GBD level-1cause categories: Red indicated non-communicable diseases;
withnegative contributions to changesinlife expectancy across alternative ~ greenrepresented communicable, maternal, neonatal, and nutritional

time partitions. Abbreviation:NA, not applicable. Estimation decomposed for  diseases; and blue referred injuries. Solid lines indicate increases or no changes
GBD level-2 cause groups for both sexes. The color classification followed the inrank, whereas dashed linesindicate decreasesinrank.
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Central Asia (1990-2023, APC)

1 High systolic blood pressure 38.3 (19.1-63.1) 1 High systolic blood pressure 40.9 (33.2-48.2) 0.2
2 Dietary risks 37.6 (26.0-46.8) 2 Air pollution 30.9 (24.9-38.9) -0.6
3 Air pollution 37.4 (24.0-52.0) ~ ~|3 Dietary risks 30.3 (18.9-40.0) -0.7
4 Tobacco 24.0 (21.6-26.9) 4 Tobacco 21.3 (19.5-23.6) -0.4
5 High fasting plasma glucose 10.7 (7.6-15.4) 5 High fasting plasma glucose 13.6 (10.5-17.8) 0.7
East Asia (1990-2023, APC)

1 Air pollution 68.1 (58.9-78.6) 1 Dietary risks 38.9 (29.0-48.2) -0.3
2 Dietary risks 43.2 (33.4-52.2) ~ =2 Air pollution 36.4 (28.6-45.3) -1.9
3 Tobacco 34.0 (31.7-36.6) 3 Tobacco 31.0 (28.3-34.2) -0.3
4 High fasting plasma glucose 20.2 (12.5-33.9) 4 High systolic blood pressure 29.1 (14.4-52.1) 1.5
5 High systolic blood pressure 17.8 (6.6-37.0) ~ ~|5 High fasting plasma glucose 18.5 (13.9-26.2) -0.3
HICs in Asia Pacific (1990-2023, APC)

1 Dietary risks 41.2 (31.5-49.2) 1 Dietary risks 38.3 (28.8-47.0) -0.2
2 Tobacco 36.3 (33.8-38.8) 2 Tobacco 23.8 (22.0-26.5) -1.3
3 High systolic blood pressure 33.9 (28.7-38.8) 3 High systolic blood pressure 21.3 (16.7-26.1) -1.4
4 Air pollution 22.0 (6.4-37.4) 4 Air pollution 21.0 (12.2-30.1) -0.1
5 High fasting plasma glucose 15.3 (9.9-25.3) 5 High fasting plasma glucose 15.5 (11.1-23.6) 0.1
South Asia (1990-2023, APC)

1 Air pollution 67.5 (60.9-74.6) 1 Air pollution 53.8 (48.1-61.2) -0.7
2 Dietary risks 43.4 (29.9-51.3) 2 Dietary risks 41.9 (29.4-49.4) -0.1
3 Tobacco 26.5 (24.2-29.5) 3 High systolic blood pressure 26.4 (20.7-33.6) 0.1
4 High systolic blood pressure 25.9 (12.0-46.6) ~ ~|4 Tobacco 18.3 (16.8-20.2) -1.1
5 High fasting plasma glucose 12.8 (8.5-20.5) 5 High fasting plasma glucose 18.1 (12.9-27.7) 1.1
Southeast Asia (1990-2023, APC)

1 Air pollution 57.4 (49.3-66.9) \/\/1 Dietary risks 39.7 (28.8-46.8) -0.5
2 Dietary risks 47.0 (33.2-53.2) Sc 2 High systolic blood pressure 31.9 (26.1-39.5) 0.1
3 High systolic blood pressure 30.5(16.2-49.1) ~13 Air pollution 31.8 (25.5-37.8) -1.8
4 Tobacco 29.7 (27.8-31.9) Tobacco 26.5 (25.0-28.0) -0.3
5 High fasting plasma glucose 10.0 (7.3-13.7) 5 High fasting plasma glucose 12.1 (9.4-15.9) 0.6

SEV, summary exposure value. SEVwas at the GBD level-2 groups for both sexes.
Solid linesindicate increases no changesinrank, whereas dashed linesindicate
decreasesinrank.

Extended DataFig. 9 |Ranking ofthe top 5 SEV for major risk factors
contributing to the negative changesin life expectancyin 5 Asianregions.
Abbreviations: APC, annual percentage change; HIC, highincome country;
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