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Abstract ; Objective To assess the impact of environmental factors on the chronic respiratory disease (CRD) burden among

the Chinese population during 1990—2021, providing scientific evidence for formulating targeted prevention strategies and

clinical interventions. Methods Based on the data of the Global Burden of Disease Study 2021 ( GBD 2021), this study

adopted descriptive epidemiological methods to analyze the disease burden indicators of chronic respiratory diseases (CRD).

Further, the Joinpoint regression model was used to analyze the temporal trend changes of disease burden, and the Age — Period

— Cohort (APC) model was constructed to systematically evaluate the impact of environmental risk factors on the disease

burden of CRD. Results  Both the CRD - standardised mortality rate and the standardised DALY rate showed a decreasing

trend over the period (P <0.05). As of 2021, outdoor particulate matter has become the primary contributor to the burden of

chronic respiratory disease in China. The impact of environmental factors on the disease burden of CRD in China increased with

age,

with those aged 80 years or older being the most severely affected. Cohort analyses showed that people born in 1912—

1951 were more affected by environmental factors, especially indoor air pollution and ambient particulate matter. Conclusion

The

long — term impact of environmental factors on the disease burden of CRD among Chinese residents still cannot be ignored.

It is necessary to further strengthen environmental monitoring, formulate and implement stricter environmental standards,

especially in controlling outdoor air pollution.
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Table 1 The burden of CRD disease attributable to environmental factors in China in 1990 and 2021

Sk FET- B (] 95% UI) ASMR (/10 J3 95% UI) DALY ( A4 95% UI) ASDR(/10 J7 95% UI)
EINii
1990 4% 367 772(279 212 ~450 337) 68.75(52.20 ~84.22) 6 359 520(4 885 275 ~7 797 651) 943.53(723.83 ~1 149.08)
2021 4 177 446 (102 150 ~303 817) 10.07(5.78 ~17.13) 2584 536(1 512 516 ~4 431 580) 134.09(78.22 ~229.46)
F ik
1990 4% 186 998 (139 033 ~238 222) 82.66(62.75 ~103.05) 3334 785(2 467 606 ~4 273 106) 1 096.22(825.85 ~1377.76)
2021 4F 100 537(56 502 ~ 173 537) 14.03(7.93 ~23.93) 1 449 409(812 022 ~2 508 028) 172.30(97.56 ~296.24)
ik
1990 4F 180 773 (122 605 ~229 000) 60.19(41.91 ~76.12) 3024 735(2 090 229 ~3 836 152) 835.64(582.94 ~1 051.95)
2021 4 76 909 (39 876 ~ 134 387) 14.03(7.93 ~23.93) 1 135 127(623 770 ~1 975 769) 107.25(58.47 ~187.23)
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Fig.1 Trends in disease burden by gender
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Fig.2 Trends in disease burden by age group
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Table 2 Changes in ASMR and ASDR attributable to environmental factors by gender in China from 1990 to 2021

- EIN Bk
- AEGy APC*(95% CI) AR ffy APC* (95% CI)
ASMR 4%
AAPC 1990—2021 -6.260( -6.922 ~ -5.593)* 1990—2021 ~5.947( —6.162 ~ —5.742)*°
Trend 1 1990—1993 —1.982( -2.587 ~ —1.374)" 1990—1994 —2.130( -2.640 ~1.617)*
Trend 2 1994—2000 —3.928( -4.308 ~ —3.546)* 1995—2003 ~3.524( -3.866 ~ —3.180)*
Trend 3 2001—2003 ~5.158( =7.910 ~ —2.325)* 2004—2021 -8.284( -8.596 ~ -7.791)°
Trend 4 2004—2006 -10.069( —13.286 ~ -6.734)*
Trend 5 2007—2009 -6.563( =10.720 ~ —2.213)*
Trend 6 2010—2013 ~10.816( —13.288 ~ —8.274)*
Trend 7 2014—2021 -6.953( -8.083 ~ —5.809)°
ASDR 4x[H %
AAPC 1990—2021 —6.180( —6.979 ~ —5.374)* 1990—2021 —-6.181( —=6.362 ~5.999)*
Trend 1 1990—1993 -2.227( -2.874 ~ —1.575)* 1990—1993 -2.216( -2.813 ~1.615)*
Trend 2 1994—2000 —-4.236( -4.655 ~ -3.815)* 1994—2003 -3.951( -4.199 ~ -3.703)"
Trend 3 2001—2003 —-5.728( —8.786 ~ —2.567)*" 2004—2021 -8.365( -8.646 ~ ~8.084)"
Trend 4 2004—2018 —8.745( =9.017 ~ —8.472)*
Trend 5 2019—2021 —1.726( -13.681 ~11.885)
Trend 6
Trend 7
. Pk
< KOy APC* (95% CI)
ASMR 4%
AAPC 1990—2021 —6.551( =7.311 ~ —5.784)*
Trend 1 1990—1994 -2.225( -2.880 ~ —1.566)*
Trend 2 1995—2003 -5.051( =5.372 ~ —=4.730)*
Trend 3 2004—2006 —~11.247( -14.530 ~ -7.838)*
Trend 4 2007—2009 -7.391( -11.457 ~ -3.139)*
Trend 5 2010—2013 —11.788( —14.160 ~ =9.350)*
Trend 6 2014—2018 -7.615( -9.592 ~ -5.593)°
Trend 7 2019—2021 ~1.748( —8.873 ~5.934)
ASDR 4:[H %
AAPC 1990—2021 -6.485( -7.206 ~ -5.758)*
Trend 1 1990—1993 —2.080( —2.966 ~ —1.187)*
Trend 2 1994—2000 -4.642( -5.104 ~ -4.177)*
Trend 3 2001—2003 —6.745( -9666 ~ —3.730)*
Trend 4 2004—2010 -9.132( -9.766 ~ —8.494)*
Trend 5 2011—2013 -10.618( —15.294 ~ -5.683)*
Trend 6 2014—2018 -7.817( =9.679 ~ =5.916)*
Trend 7 2019—2021 -1.884( -8.718 ~5.461)
F:a:P<0.05,
F3 1990—2021 FFrh EARIAEEEZE T CRD 1) ASMR ASDR ZE{L A% 1L
Table 3 Changes in ASMR and ASDR of CRD under different environmental factors in China from 1990 to 2021
A5 i 4 \BE AAPC® (95% CI) T AAPC* (95% CI) 4Pk AAPC® (95% CI)
ASMR
NI Y -5.587( -6.073 ~ =5.098)" -5.141( =5.762 ~ —4.515)* —6.032( -6.444 ~ —5.618)"
IR E 5 —-3.734( -4.317 ~ =3.147)" -3.338( —4.190 ~ —2.479)* —~4.241( -4.853 ~ =3.625)"
A B (i) —2.929( =3.729 ~ =2.122)" —2.142( =2.966 ~ —1.312)? -3.810( —=4.607 ~ =3.007)"
35 ERLE (KR —4.032( -5.220 ~ —2.828)" —3.666( —4.567 ~ —=2.575)* —4.363( —=5.457 ~ =3.256)*
ERNERIGY -9.510( -10.125 ~ -8.890)* -9.402( -10.020 ~ -8.779)* -9.635( -10.888 ~ —8.364)"
ASDR
FE AN TG Y —5.547( -5.948 ~ —5.144)* -5.296( —5.801 ~ —4.788)* ~-5.799( -6.050 ~ —5.548)*
FEHNR TR —4.091( —4.664 ~ -3.515)" ~3.780( -4.519 ~ -3.035)* -4.596( —=5.201 ~ —3.987)*
R3S ERE (i) -3.225( -4.018 ~ —2.426)* -2.502( -3.308 ~ —1.690)* -4.120( -4.918 ~ -3.316)"
3 BOE R (KR -4.368( —5.540 ~ —3.183)*° —-4.047( -4.931 ~ -3.153)*° -4.680( —5.740 ~ —3.608)°
ENERIGY ~9.464( —10.300 ~ —8.620)° -9.519( —10.437 ~ —8.591)"° -9.391( =10.121 ~ —8.655)*

E:a:P<0.05,
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Fig.4 Age — period — cohort model analysis of CRD in China under different environmental factors from 1990 to 2021
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