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Trends in the burden of chronic respiratory diseases and

age — period — cohort analysis in China’s elderly population
ZHANG Zhen - zhen, ZHANG Yan - yan, GUO Meng — fan

Department of Respiration, the First Medical Center of PLA General Hospital, Beijing 100039, China
Abstract ; Objective To analyze the changing trends of CRD disease burden in China’ s elderly population from 1990 to 2021,
and to provide a reference for the development and adjustment of chronic disease prevention and treatment strategies for the
elderly in China. Methods Based on the Global Burden of Disease (GBD) 2021 database on the burden of disease of CRD in
China between 1990 and 2021, we described the burden of disease of CRD in China by gender and age groups, and used
Joinpoint regression to analyse the temporal trends of age — standardised incidence rate ( ASIR) of CRD, age — standardised
mortality rate (ASMR) and age — standardised disability — adjusted life years (DALYs) rate (ASDR). The age, period and
cohort effects of CRD incidence and mortality in the elderly in China were estimated using the Age — Period — Cohort ( APC)
model. Results Compared with 1990, there was an overall fluctuating downward trend in the number of CRD incidence,
death, and DALY in China in 2021, and a decreasing trend in the ASIR, ASMR, and ASDR, with the annual average
percentage change (AAPC) of —1.05% , —3.68% , and —3.56% , respectively P < 0.001, and the ASIR, ASMR and

ASDR were higher in males than in females. The results of the incidence rate APC model showed that, for the age effect, the

EER A SREIL(1997—) Lo AR 3700, 57 10 - I 3
BIS1EE L E - mail :13621318296@ 163. com

==



PRARTH B B2 24 2025 4F56 52 #5854 1] Modern Preventive Medicine, 2025, Vol. 52, NO. 4 - 609 -

relative risk (RR) values of the risk of CRD incidence in elderly Chinese men ranged from 0. 448 to 1. 872, and the RR values
of the risk of CRD incidence in elderly women ranged from 0. 438 to 1. 679; for the period effect, the RR values of the risk of
CRD incidence for men in all periods ranged from 0. 960 to 1. 051, and the RR values of the risk of CRD incidence for women
ranged from 0. 921 to 1. 139; for the cohort effect, the RR values of morbidity risk ranged from 0. 687 to 1. 221 for men and
from 0. 714 to 1. 345 for women. The results of the mortality APC model showed that, for the age effect, the RR values of
mortality risk of CRD in elderly Chinese men ranged from 0. 134 to 5.053, and in elderly Chinese women, the RR values
ranged from 0. 130 to 5. 090 ; for the period effect, the RR values of mortality risk for males in each period ranged from 0. 826
to 1. 221, and the RR values of morbidity risk for females ranged from 0. 697 to 1. 479 ; for the cohort effect, the RR values of
mortality risk for males ranged from 0. 374 to 1. 693, and those for females ranged from 0. 374 to 1. 724, and the results of the
APC model test showed a statistically significant difference (P < 0.05). The differences were statistically different (P <
0.001). Conclusion The burden of CRD disease in China from 1990 to 2021 showed a decreasing trend, and the burden was
significantly heavier in men than in women. The risk of CRD incidence and mortality in the elderly increased with age,

decreased over time, and decreased with the development of birth cohorts. In the future, the focus should be on men and the

elderly population, and active measures should be taken to address them.

Keywords: Chronic respiratory disease; Elderly; GBD; Jointpoint regression model; APC model
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Table 1 Changes in the burden of disease for CRD in China, 1990 —2021
KR BT
i (T, FRALE (1107, b, FRIEE (151077,
95% UI) 95% CI) 95% UI) 95% CI)
1990 802.55(688.53 ~970.94) 800. 16 (698. 65 ~950. 80) 128.83(110.76 ~143.80) 239.34(205.82 ~265.39)
1995 785.81(682.60 ~951.15) 758.84(662.17 ~907.79) 138.84(122.64 ~151.30) 218.67(191.68 ~237.20)
2000 696.50(618.87 ~816.53) 669.36(588.70 ~790.87) 140.13(126.78 ~152.35) 189.13(168.85 ~204.67)
2005 626.17(565.17 ~713.23) 571.75(504.63 ~671.24) 132.66(122.93 ~142.01) 154.52(141.59 ~165.63)
2010 691.82(625.51 ~794.26) 594.48(518.64 ~716.23) 121.05(109.26 ~131.56) 114.30(102.04 ~124.65)
2015 767.32(684.31 ~887.37) 612.88(523.09 ~757.81) 114.16(99.24 ~128.42) 85.06(73.39 ~95.32)
2020 836.60(744.46 ~969.21) 585.09(500.23 ~713.53) 128.60(106.91 ~150.36) 76.49(63.86 ~88.85)
2021 844.75(753.22 ~971.12) 583.53(497.86 ~714.12) 133.25(108.20 ~159.45) 75.81(61.99 ~89.88)
EAPC(% ) -1.05( -1.47 ~ —0.63)" -4.06( -4.79 ~ =3.33)®
DALY
R (T3, FRICE (5510 77,
95% UI) 95% CI)
1990 2914.81(2 555.69 ~3 264.44) 4 166.47(3 642.02 ~4 623.95)
1995 3010.22(2 673.35 ~3 269.76) 3 760.86(3 343.82 ~4 079.92)
2000 2902.53(2 649.11 ~3 139.76) 3 194.45(2 911.99 ~3 448.97)
2005 2 680.28(2 494.24 ~2 855.95) 2 579.60(2 393.15 ~2 747.39)
2010 2 423.18(2229.72 ~2609.29) 1 955.62(1792.59 ~2 106.85)
2015 2299.69(2 067.16 ~2 565.30) 1529.29(1 372.01 ~1 702.58)
2020 2510.14(2 152.48 ~2 861.46) 1 383.24(1 189.38 ~1 578.46)
2021 2582.87(2187.88 ~3 046.87) 1371.00(1 168.85 ~1598.92)
EAPC(% ) -3.95( -4.50 ~ -3.40)*

T Ul FoRm A 2 X 0] (uncertainty interval ) 5 CI 755 B {5 X 8] ( confidence interval ) ;a 375 P <0. 001,
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Table 2 Segmentation and APC changes in CRD ASIR, ASMR and ASDR in China, 1990 -2021
3 T DALY
BB ) iﬁpc(%% cn 3 A ) APC(95% CI) 9] (4 APC(95% CI)
1 1990—1996 —1.15( —1.34 ~ —=0.95)" 1990 —=1994  —1.62( —2.46 ~ —=0.76)" 1990 —1994 —1.83( —2.57 ~ —1.08)"
2 1997—2000 -2.79( -3.34 ~ —=2.24)" 1995 -2004 -3.00( —3.19 ~ =2.81)"* 1995 -2004 -3.35( —3.51 ~ -3.19)"
3 2001—2005 -3.28( —3.61 ~ —2.96)" 2005 -2007 —-8.36( —10.04 ~ —6.66)" 2005 -2007 —-7.69( —9.03 ~ —6.33)"
4 2006—2014 0.92(0.78 ~1.05)* 2008 -2010  —3.68( -5.60 ~ —1.72)* 2008 -2010 —-3.48( —5.09 ~ —1.85)"
5 20152021  -0.84( -1.02~ —0.66)* 2011 -2015  -5.95( —6.64 ~ —5.24)* 2011 =2015 —-4.97( -5.55 ~ —4.40)"
6 2016—2021  —1.85( -2.46 ~ —1.23)* 2016 -2021 —1.78( -=2.26 ~ —1.30)"
AAPCC% . 1990 2021 —1.05( ~1.15 ~ —0.94)" - - ~3.95~ - . - - ~3.81~ - s
95% CI) , , 94)" 1990 -2021  —3.68( -3.95~ -3.38)* 1990 2021 -3.56( —3.81 ~ —3.31)

1« CI R {5 X a] ( confidence interval ) ja F7x P <0. 001,
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Fig.2 ASIRs (A), ASMRs (B) and ASDRs(C)of CRD by gender in China, 1990 —2020
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DRI () B RSN A8 Ak R AT AC 5 55— 3, 4% B 1)
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£ 3 1990—2021 4 [EEZ4 A CRD L% APC iR 5-Hr
Table 3 APC model analysis of CRD incidence in Chinese elderly from 1990 to 2021
Fk Pk
R RR(95% CI) SE A P RR(95% CI) SE A P
HFR ()
60 ~ 64 0.448(0.444 ~0.452) 0.004 -192.08 <0.001 0.438(0.436 ~0.440) 0.002 -362.73 <0.001
65 ~69 0.677(0.673 ~0.681) 0.003 -128.52 <0.001 0.660(0.658 ~0.662) 0.002 —248.14 <0.001
70 ~74 0.841(0.838 ~0.845) 0.002 -86.49 <0.001 0.852(0.850 ~0.854) 0.001 -133.61 <0.001
75 ~79 0.937(0.935 ~0.940) 0.001 -47.85 <0.001 0.973(0.971 ~0.975) 0.001 -28.06 <0.001
80 ~ 84 1.125(1.121 ~1.129) 0.002 71.50 <0.001 1.203(1.201 ~1.206) 0.001 162.33 <0.001
85 ~89 1.293(1.286 ~1.300) 0.003 96.01 <0.001 1.378(1.373 ~1.382) 0.002 193.40 <0.001
90 ~94 1.535(1.522 ~1.547) 0.004 102. 04 <0.001 1.497(1.490 ~1.504) 0.002 163. 65 <0.001
=95 1.872(1.845 ~1.900) 0.007 83.77 <0.001 1.679(1.666 ~1.692) 0.004 127.28  <0.001
B (4F)
1990—1994 1.051(1.043 ~1.059) 0. 004 13.47 <0.001 1.139(1.134 ~1.143) 0.002 64.34 <0.001
1995—1999 1.039(1.033 ~1.044) 0.003 14.76  <0.001 1.084(1.081 ~1.087) 0.002 52.81 <0.001
2000—2004 0.999(0.996 ~1.002) 0.001 -0.61 0.54 1.010(1.008 ~1.012) 0.001 9.05 <0.001
2005—2009 0.972(0.971 ~0.974) 0.001 -34.08 <0.001 0.932(0.931 ~0.934) 0.001 -82.21 <0.001
2010—2014 0.964(0.961 ~0.966) 0.001 -26.08 <0.001 0.921(0.920 ~0.923) 0.001 -81.40 <0.001
2015—2019 0.960(0.956 ~0.965) 0.003 -16.13  <0.001 0.948(0.946 ~0.951) 0.001 -36.93 <0.001
2020—2021 1.019(1.012 ~1.027) 0.004 5.11 <0.001 0.985(0.981 ~0.989) 0.002 -7.40 <0.001
BB (45)
1895—1899 1.221(1.142 ~1.305) 0.034 5.85 <0.001 1.345(1.300 ~1.392) 0.017 17.03 <0.001
1900—1904 1.163(1.130 ~1.197) 0.015 10.22  <0.001 1.203(1.183 ~1.223) 0.008 21.88  <0.001
1905—1909 1.13(1.108 ~1.1520) 0.01 12.22 <0.001 1.102(1.089 ~1.114) 0. 006 17.18 <0.001
1910—1914 1.090(1.073 ~1.107) 0. 008 10.70 <0.001 1.060(1.050 ~1.069) 0.004 12.97 <0.001
1915—1919 1.078(1.064 ~1.092) 0.007 11.36  <0.001 1.061(1.053 ~1.068) 0.004 16.07 <0.001
1920—1924 1.095(1.083 ~1.106) 0.005 16.91 <0.001 1.080(1.074 ~1.087) 0.003 26.19  <0.001
1925—1929 1.098(1.089 ~1.106) 0.004 22.59 <0.001 1.085(1.080 ~1.090) 0.002 35.41 <0.001
1930—1934 1.069(1.063 ~1.076) 0.003 22.93 <0.001 1.051(1.047 ~1.054) 0.002 28.79 <0.001
1935—1939 1.039(1.036 ~1.043) 0.002 21.26  <0.001 1.002(0.999 ~1.004) 0.001 1.51 0.131
1940—1944 0.996(0.994 ~0.998) 0.001 -4.39 <0.001 0.962(0.960 ~0.964) 0.001 -41.19 <0.001
1945—1949 0.929(0.927 ~0.931) 0.001 -60.84 <0.001 0.913(0.911 ~0.915) 0.001 -89.24 <0.001
1950—1954 0.837(0.833 ~0.840) 0.002 -79.81 <0.001 0.841(0.838 ~0.843) 0.001 -122.30 <0.001
1955—1959 0.747(0.742 ~0.752) 0.003 -85.24  <0.001 0.768(0.765 ~0.771) 0.002 -130.81 <0.001
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Tk poges
ESES
RR(95% CI) SE A P RR(95% CI) SE VA I3
1960—1964 0.687(0.681 ~0.694) 0.005 -76.72 <0.001 0.714(0.709 ~0.718) 0.003 -106.87 <0.001
R 0.025 0.003 -1 094.60 <0.001 0.022 0.002 -2157.70 <0.001
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Fig.3 APC model RRs of CRD mortality in Chinese elderly from 1990 to 2021
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Table 4 APC model analysis of CRD mortality in Chinese elderly from 1990 to 2021
] T
iz e fi‘ Y
RR(95% CI) SE A P RR(95% CI) SE Z P
AEIE (%)
60 ~ 64 0.134(0.133 ~0.135) 0.003 -579.48 <0.001 0.130(0.129 ~0.130) 0.003 -809.60 <0.001
65 ~69 0.235(0.234 ~0.236) 0.003  -566.21 <0.001 0.232(0.231 ~0.233) 0.002 -760.42 <0.001
70 ~74 0.489(0.488 ~0.491) 0.002 -401.16 <0.001 0.494(0.493 ~0.496) 0.001 -474.49 <0.001
75 ~79 0.811(0.809 ~0.813) 0.001 -156.45 <0.001 0.863(0.861 ~0.865) 0.001 -115.62  <0.001
80 ~ 84 1.438(1.433 ~1.442) 0.001 246.97  <0.001 1.562(1.558 ~1.565) 0.001 356.16  <0.001
85 ~89 3.212(3.199 ~3.225) 0.002 566.61  <0.001 2.600(2.592 ~2.607) 0.001 646.66  <0.001
90 ~94 5.053(5.023 ~5.083) 0.003 535.49  <0.001 3.774(3.759 ~3.789) 0.002 670.13  <0.001
=95 3.421(3.381 ~3.462) 0. 006 203.30 <0.001 5.090(5.059 ~5.121) 0.003 517.73  <0.001
307 (4F)
1990—1994 1.221(1.214 ~1.228) 0.003 69.60  <0.001 1.479(1.474 ~1.484) 0.002 236.89  <0.001
1995—1999 1.156(1.151 ~1.161) 0.002 67.80 <0.001 1.374(1.370 ~1.378) 0.001 215.04  <0.001
2000—2004 1.125(1.122 ~1.128) 0.001 81.14 <0.001 1.219(1.216 ~1.222) 0.001 150.39  <0.001
2005—2009 0.965(0.962 ~0.967) 0.001 -30.78 <0.001 0.957(0.955 ~0.960) 0.001 -32.92  <0.001
2010—2014 0.875(0.873 ~0.878) 0.001 -91.39  <0.001 0.777(0.775 ~0.779) 0.001 -176.12  <0.001
2015—2019 0.826(0.823 ~0.830) 0.002 -90.98 <0.001 0.697(0.695 ~0.699) 0.002 -231.04 <0.001
2020—2021 0.903(0.898 ~0.909) 0.003 -34.97  <0.001 0.778(0.776 ~0.781) 0.002 -140.06 <0.001
BASI (4F)
1895—1899 1.485(1.411 ~1.562) 0.026 15.32 <0.001 1.724(1.686 ~1.763) 0.011 47.94  <0.001
1900—1904 1.693(1.662 ~1.724) 0.009 55.77  <0.001 1.682(1.664 ~1.701) 0.006 92.27 <0.001
1905—1909 1.555(1.534 ~1.577) 0.007 62.09 <0.001 1.595(1.583 ~1.607) 0.004 119.68  <0.001
1910—1914 1.554(1.536 ~1.572) 0.006 73.83  <0.001 1.517(1.508 ~1.527) 0.003 130.60  <0.001
1915—1919 1.556(1.541 ~1.571) 0.005 88.65 <0.001 1.454(1.447 ~1.462) 0.003 138.03  <0.001
1920—1924 1.413(1.402 ~1.425) 0.004 84.71 <0.001 1.343(1.337 ~1.349) 0.002 125.38  <0.001
1925—1929 1.256(1.248 ~1.264) 0.003 70.50  <0.001 1.213(1.209 ~1.218) 0.002 94.31 <0.001
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Tk Eeg i

W RR(95% CI) SE A P RR(95% CI) SE Z P
1930—1934 1.103(1.098 ~1.108) 0.002 40.37 <0.001 1.086(1.082 ~1.090) 0.002 44.92 <0.001
1935—1939 0.963(0.960 ~0.967) 0.002 -21.08 <0.001 0.952(0.948 ~0.955) 0.002 -27.92 <0.001
1940—1944 0.833(0.830 ~0.836) 0.002 -118.06 <0.001 0.838(0.834 ~0.841) 0.002 -90.40 <0.001
1945—1949 0.697(0.694 ~0.699) 0.002 -191.95 <0.001 0.701(0.698 ~0.704) 0.002 -150.26 <0.001
1950—1954 0.565(0.562 ~0.568) 0.003 -220.11 <0.001 0.570(0.567 ~0.573) 0.003 -193.18 <0.001
1955—1959 0.458(0.454 ~0.461) 0.004 -212.86 <0.001 0.466(0.462 ~0.469) 0.004 -195.26 <0.001
1960—1964 0.374(0.369 ~0.379) 0.007 -148.25 <0.001 0.374(0.368 ~0.380) 0.008 -120.22 <0.001

AR 0.017 0.003-1 598.74 <0.001 0.01 0.001-3 264.87 <0.001
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