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Note: The circles represent countries that were available on SDI data. The size of circle represents
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age-standardized incidence/death/DALY rate; EAPC, estimated annual percentage change; SDI,
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Supplementary Figure S4 The proportion of different ages in chronic obstructive pulmonary
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Supplementary Figure S5 The global EAPC of chronic obstructive pulmonary disease for both
sexes in 204 countries.

Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY
rate.

Supplementary Figure S6 The global EAPC of chronic obstructive pulmonary disease for
Female in 204 countries.

Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY
rate.

Supplementary Figure S7 The global EAPC of chronic obstructive pulmonary disease for male
in 204 countries.

Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY
rate.

Supplementary Figure S8 The global disease burden of chronic obstructive pulmonary disease
for Female in 204 countries.

Note: A: The ASIR of Chronic Obstructive Pulmonary Disease in 2019; B: The ASDR of chronic
obstructive pulmonary disease in 2019; C: The age-standardized DALY rate of chronic obstructive
pulmonary disease in 2019. ASIR: age-standardized incidence rate; ASDR: age-standardized death
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Supplementary Figure S9 The global disease burden of chronic obstructive pulmonary disease
for male in 204 countries.

Note: A: The ASIR of chronic obstructive pulmonary disease in 2019; B: The ASDR of chronic
obstructive pulmonary disease in 2019; C: The age-standardized DALY rate of chronic obstructive
pulmonary disease in 2019. ASIR: age-standardized incidence rate; ASDR: age-standardized death
rate.



Supplementary Figure S10 Causes of deaths risk for Female in global (A), high SDI (B),
high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI (F).

Note: SDI, socio-demographic index.

Supplementary Figure S11 Causes of deaths risk for male in global (A), high SDI (B),
high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI (F).

Note: SDI, socio-demographic index.

Supplementary Figure S12 The ratio of male to female ASDR among different age groups in
global (A), high SDI (B), high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI
(P).

Note: SDI, socio-demographic index. ASDR, age-standardized death rate.

Supplementary Figure S13 Causes of DALYs risk for Female in global (A), high SDI (B),
high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI (F).

Note: SDI, socio-demographic index.

Supplementary Figure S14 Causes of DALYs risk for male in global (A), high SDI (B),
high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI (F).

Note: SDI, socio-demographic index.

Supplementary Figure S15 The incidence, death, and DALY rates of Chronic Obstructive
Pulmonary Disease in different age groups.

Note: A: Incidence in 1990. B: Incidence in 2019. C: Death rate in 1990. D: Death rate in 2019. E:
DALY rate in 1990. F: DALY rate in 2019.

Supplementary Figure S16 The ratio of male to female age-standardized DALY rate among
different age groups in global (A), high SDI (B), high-middle SDI (C), middle SDI (D),
middle-low SDI (E) and low SDI (F).

Note: SDI, socio-demographic index.



Supplementary Table S1 Three countries with the largest and lowest number of incidence, death, or DALY.
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Supplementary Figure S1 The incident cases (A), age-standardized incidence (B), death (C) and
DALY (D) rates of chronic obstructive pulmonary disease between 1990 and 2019 among sexes.
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Supplementary Figure S2 The EAPC of Chronic Obstructive Pulmonary Disease ASR from

1990 to 2019, by sex and region.
Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY

rate.
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Supplementary Figure S3 The correlation between EAPC and Chronic Obstructive Pulmonary
Disease ASR (incidence (a), death (c), and DALY (e)) in 1990 and HDI (incidence (b), death (d),
and DALY (f)) in 2019.

Note: The circles represent countries that were available on SDI data. The size of circle represents
the number of Chronic Obstructive Pulmonary Disease patients. The p indices Pearson’s
correlation coefficient and p values were derived from Pearson’s correlation analysis. ASR,
age-standardized incidence/death/DALY rate; EAPC, estimated annual percentage change; SDI,

socio-demographic index
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Supplementary Figure S4 The proportion of different ages in chronic obstructive pulmonary
disease incidence (A) and death (B) by years.
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Supplementary Figure S5 The global EAPC of chronic obstructive pulmonary disease for both
sexes in 204 countries.
Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY

rate.
Supplementary Figure S5A: The EAPC of ASIR
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Supplementary Figure S5C: The EAPC of age-standardized DALY rate
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Supplementary Figure S6 The global EAPC of chronic obstructive pulmonary disease for
Female in 204 countries.

Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY
rate.

Supplementary Figure S6A: The EAPC of ASIR
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Supplementary Figure S6B: The EAPC of ASDR
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Supplementary Figure S6C: The EAPC of age-standardized DALY rate
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Supplementary Figure S7 The global EAPC of chronic obstructive pulmonary disease for male
in 204 countries.

Note: A: The EAPC of ASIR; B: The EAPC of ASDR; C: The EAPC of age-standardized DALY
rate.

Supplementary Figure S7A: The EAPC of ASIR
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Supplementary Figure S7B: The EAPC of ASDR
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Supplementary Figure S7C: The EAPC of age-standardized DALY rate
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Supplementary Figure S8 The global disease burden of chronic obstructive pulmonary disease
for Female in 204 countries.

Note: A: The ASIR of chronic obstructive pulmonary disease in 2019; B: The ASDR of chronic
obstructive pulmonary disease in 2019; C: The age-standardized DALY rate of chronic obstructive
pulmonary disease in 2019. ASIR: age-standardized incidence rate; ASDR: age-standardized death
rate.

Supplementary Figure S8A: The ASIR of chronic obstructive pulmonary disease in 2019
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Supplementary Figure S8B: The ASDR of chronic obstructive pulmonary disease in 2019
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Supplementary Figure S8C: The age-standardized DALY rate of chronic obstructive pulmonary
disease in 2019

90

age.standardized.DALY.rate
N

2000

1000

Latitude
g

0° 45° 90° 135° 180°
Longitude



Supplementary Figure S9 The global disease burden of chronic obstructive pulmonary disease
for male in 204 countries.

Note: A: The ASIR of Chronic Obstructive Pulmonary Disease in 2019; B: The ASDR of chronic
obstructive pulmonary disease in 2019; C: The age-standardized DALY rate of chronic obstructive
pulmonary disease in 2019. ASIR: age-standardized incidence rate; ASDR: age-standardized death
rate.

Supplementary Figure SOA: The ASIR of chronic obstructive pulmonary disease in 2019
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Supplementary Figure SOC: The age-standardized DALY rate of chronic obstructive pulmonary
disease in 2019
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Supplementary Figure S10 Causes of deaths risk for Female in global (A), high SDI (B), high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI
(F).

Note: SDI, socio-demographic index.
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Supplementary Figure S10B: high SDI
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Supplementary Figure S10C: high-middle SDI
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Supplementary Figure S10D: middle SDI
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Supplementary Figure S10E: middle-low SDI
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Supplementary Figure S10F: low SDI
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Supplementary Figure S11 Causes of deaths risk for male in global (A), high SDI (B), high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI (F).
Note: SDI, socio-demographic index.
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Supplementary Figure S11B: high SDI
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Supplementary Figure S11C: high-middle SDI
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Supplementary Figure S11D: middle SDI
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Supplementary Figure S11E: middle-low SDI
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Supplementary Figure S11F: low SDI
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Supplementary Figure S12 The ratio of male to female ASDR among different age groups in global (A), high SDI (B), high-middle SDI (C), middle SDI (D),

middle-low SDI (E) and low SDI (F).
Note: SDI, socio-demographic index. ASDR, age-standardized death rate.
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Supplementary Figure S13 Causes of DALY risk for Female in global (A), high SDI (B), high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI
(P.

Note: SDI, socio-demographic index.
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Supplementary Figure S13B: high SDI
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Supplementary Figure S13C: high-middle SDI
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Supplementary Figure S13D: middle SDI
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Supplementary Figure S13E: middle-low SDI
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Supplementary Figure S13F: low SDI
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Supplementary Figure S14 Causes of DALY risk for male in global (A), high SDI (B), high-middle SDI (C), middle SDI (D), middle-low SDI (E) and low SDI (F).
Note: SDI, socio-demographic index.
Supplementary Figure S14A: global

Back Global, Males, Age-standardized, 2019 4]

Smoking
Ambient particulate matter
Occupational particulates Add cause Q
Household air pollution
Ozone ICOPD X
Low temperature .
Secondhand smoke Clear selection
High temperature
Unsafe water -
Unsafe sanitation +
Radon
Lead 4
Child underweight
Iron deficiency <
Vitamin A deficiency -
Zinc deficiency -
Alcohol use -
Drug use -
High fasting plasma glucose
High blood pressure
High body-mass index
Low bone mineral density
Low fruit -
Low vegetables -
Low whole grains 4
Low nuts and seeds -
Low milk -
High red meat -
High processed meat -
High sweetened beverages -
Low fiber -
Low omega-3
Low PUFA
High trans fat 4
High sodium -
Low physical activity -
Occupational asthmagens
Occupational noise -
QOccupational injury 4
Occupational ergonomic -
Childhood sexual abuse -
Intimate partner violence -
Mon-exclusive breastfeeding -
Discontinued breastfeeding -
Low calcium -
Occupational asbestos -
Occupational arsenic+
Occupational benzene +
QOccupational beryllium
Occupational cadmium -
Occupational chromium -
Occupational diesel 4
Occupational formaldehyde 4
Occupational nickel -
Occupational PAH <
Occupational silica -
QOccupational sulfuric acid -
Unsafe sex
Occupational trichloreethylene 5
r T
4] 200 400
59 of 69 DALYs per 100,000

use group

T
600



Supplementary Figure S14B: high SDI
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Supplementary Figure S14C: high-middle SDI
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Supplementary Figure S14D: middle SDI
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Supplementary Figure S14E: middle-low SDI
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Supplementary Figure S14F: low SDI
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Supplementary Figure S15 The incidence, death, and DALY rates of Chronic Obstructive Pulmonary Disease in different age groups.

Note: A: Incidence in 1990. B: Incidence in 2019. C: Death rate in 1990. D: Death rate in 2019. E: DALY rate in 1990. F: DALY rate in 2019.
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Supplementary Figure S16 The ratio of male to female age-standardized DALY rate among different age groups in global (A), high SDI (B), high-middle SDI (C),

middle SDI (D), middle-low SDI (E) and low SDI (F).
Note: SDI, socio-demographic index.
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