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ASMR for COPD for 21 GBD regions by Socio-demographic Index, 1990–2021. 

Expected values based on Socio-demographic Index and disease rates in all locations are shown 

as the black line. ASMR, age-standardized mortality rate; EAPC, estimated annual percentage 

change; COPD, chronic obstructive pulmonary disease; GBD, Global Burden of Diseases, 

Injuries, and Risk Factors Study. 

 

Figure S1. 



 

Figure S2. Ranking of countries with the highest and lowest ASMR and EAPC. (A) The 

top 10 countries with the lowest ASMR in 2021. (B) The top 10 countries with the highest 

ASMR in 2021. (C) The top 10 countries with the most pronounced decreases in EAPC from 

1990 to 2021. (D) The top 10 countries with the most pronounced increases in EAPC from 

1990 to 2021. 



 

Figure S3. The influence of gender and age on mortality from COPD. (A) ASMR for COPD 

from 1990 to 2021. It is broken down by gender (all sexes, men and women) and SDI categories. 

(B) Global differences in COPD mortality by age group and sex in 2021. Negative values for 

females are used for visual contrast; all mortality rates are positive. Data source: Global Burden 

of Disease Study 2021. 



 

Figure S4. Health inequality analysis related to global COPD mortality in 1990 and 2021. 

(A) Slope Index of Inequality for global COPD mortality. Vertical axis: Age-standardized 

COPD mortality rate (deaths per 100 000 population). Horizontal axis: National Socio-

demographic Index (SDI) ranked from 0 (lowest SDI) to 1 (highest SDI). The positive slopes 

indicate that lower-SDI countries have higher COPD mortality; the steeper 2021 slope shows 

widening absolute inequality. (B) Concentration Index curves for global COPD deaths. Vertical 

axis: Cumulative share of total COPD deaths (%). Horizontal axis: Cumulative share of world 

population ranked by SDI, from poorest (left) to richest (right). Thin grey diagonal: Line of 

equality (45°); if deaths were distributed proportionally to population the CI curve would 

coincide with this line. Curves lying below the diagonal indicate disproportionate mortality in 



lower-SDI populations. The larger area between the curve and the diagonal denotes increased 

relative inequality. Data source: Global Burden of Disease Study 2021. 

 

 

 Black dots indicate the overall change in contributions across all three components. For 

each individual component, a positive value reflects an increase in the number of COPD deaths

 associated with that factor, whereas a negative value signifies a reduction in the number of 

deaths attributable to that specific component. Data source: Global Burden of Disease Study 

2021. 

 

Figure S5. Decomposition analysis related to global COPD mortality. (A) Global and 

regional data on COPD in different SDI categories were compared from 1990 to 2021. (B) The 

contribution of different factors (aging, epidemiological change, and population change) to the

 overall burden of COPD was broken down and differentiated by sex. The X-axis displays the

 change in COPD-related deaths attributable to each contributing factor from 1990 to 2021.



 

Figure S6. Analysis of COPD mortality trends and risk factor distribution across SDI 

regions. (A) The evolution of COPD mortality trends attributable to major risk factors across

 regions  categorized  by  SDI  from  1990  to  2021.  (B)  Distribution  of  COPD mortality  

due  to  risk  factors  in  different  SDI  categories  in  2021.  Data  source:  Global Burden of 

Disease Study 2021.
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Figure S7. The influence of risk factors on COPD mortality in different regions in 2021. 
Data source: Global Burden of Disease Study 2021.



  

 

Figure S8. Age-period-cohort effect on ASMR of COPD. (A) Age-specific COPD mortality 

rate. (B) Period-based COPD mortality rate. A Rate Ratio of more than 1 indicates a higher

 relative risk of death/incidence compared with the reference period, while a Rate Ratio of less

 than 1 indicates a lower relative risk of death/incidence compared with the reference period. 

(C) Cohort-based COPD mortality rate. A Rate Ratio greater than 1 indicates a higher relative

 risk of death/incidence compared with the reference cohort, while a Rate Ratio less than 1 

indicates a lower relative risk of death/incidence compared with the reference cohort. 

ASMR, age-standardized mortality rate; COPD, chronic obstructive pulmonary disease. 
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