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F IGURE 1 The incidences (A), Deaths (B), and DALYs (C) of lung cancer across 204 countries and territories in 2021, the ASIR (D),

ASMR (E), and ASDR (F) of lung cancer across 204 countries and territories in 2021, and the AAPC of ASIR (G), ASMR (H), and ASDR (I)

during 1992-2021. Abbreviations: ASIR, age-standardized incidence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized

DALYs rate; AAPC, average annual percentage change.

Figure S4, Supplementary Table S7). Similar age trends of

lung cancer were observed across different SDI quintiles.

Generally, the risk for lung cancer significantly grew with

age and the age effects for females were significantly lower

than for males (Supplementary Figure S5). Period effects

showed different patterns across different SDI quintiles

over the study period (Supplementary Figure S6). At the

global level and in high-SDI countries, the period effect of

incidence, mortality, and DALYs rate decreased over time,

and the reduction in risk over time was less for females

compared to males. Only in regions with low-middle SDI

did the incidence rate continue to increase from 1992 to

2021. When looking at the cohort effect, there is a signifi-

cant decrease in Cohort trends of lung cancer, particularly

in the global, middle-SDI, high-middle SDI, and high-SDI

regions (Supplementary Figure S7). From the earlier birth

cohort to the later birth cohort, there was an upward trend

in females in regions with low-middle SDI, while males

in low-middle SDI remained nearly constant. In low SDI,

females show a trend of rising, and males show a trend of

declining.

We further estimated the lung cancer burden caused

by risk factors to prioritize public health interventions

(Supplementary Figures S8 and S9). From 1992 to 2021,

the proportion of high fasting plasma glucose and ambi-

ent particulate matter pollution steadily increased as

global risk factors for lung cancer. Smoking still remains

the highest proportion in 2021, followed by occupa-

tional exposure to asbestos. However, over time, the

proportion of smoking and occupational exposure to

asbestos has gradually decreased. The changing trend of

the proportion of risk factors in lung cancer presented

different trends in different SDI regions. In high SDI

areas, occupational exposure to asbestos and high fast-

ing plasma glucose are higher than those in other areas

and the proportion of occupational exposure to silica is
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decreasing year by year. In the highmiddle SDI area, smok-

ing, secondhand smoke, and residential radon make up

a relatively high proportion. In the middle SDI area, the

proportion of ambient particulate matter pollution was

higher than those in other areas. In regions with low

SDI and low-middle SDI, the highest proportion was a

diet low in fruits and household air pollution from solid

fuels.

In conclusion, over the past 30 years, despite a global

downward trend in ASIR, ASMR, and ASDR of lung

cancer, it remains a significant burden worldwide. The

significant differences in ASIR, ASMR, ASDR, and risk

factors among countries and territories remained a key

epidemiological characteristic of lung cancer. This sug-

gests that each government should adopt flexible health

policies and allocate medical resources reasonably to

improve their healthcare systems in order to address the

diverse needs related to lung cancer. Global strategies for

improving air quality, tobacco control, promoting clean

cooking fuels, and reducing occupational hazards are

vital for reducing the burden of lung cancer. All com-

prehensive and comparable estimates provided in this

study can serve as a data basis for further scientific

research and facilitate valid comparisons among different

areas.
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