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Mortality trend and prediction of chronic respiratory disease in Lianyungang
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Abstract: Objective To analyze the mortality trend of chronic respiratory diseases in Lianyungang City, Jiangsu Prov-
ince from 2011 to 2024, and predict the mortality from 2025 to 2029, so as to provide the evidence for developing for-
ward-looking prevention and control strategies and targeted intervention measures. Methods Chronic respiratory disease
death surveillance data in Lianyungang City from 2011 to 2024 were collected through the Jiangsu Chronic Disease Man-
agement Information Platform. The crude mortality was calculated and standardized using the data of the Sixth National
Population Census in 2010. Average annual percent change (AAPC) was used to analyze the mortality trends of chronic
respiratory diseases by gender, region, and age in Lianyungang City from 2011 to 2024. The GM (1,1) grey model was
established using the crude mortality of chronic respiratory diseases from 2011 to 2024 to predict the crude mortality of

chronic respiratory diseases from 2025 to 2029. Results From 2011 to 2024, the crude mortality and standardized mor-
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tality of chronic respiratory diseases in Lianyungang City were 52.20/10° and 36.57/10°, respectively. The crude mortality

and standardized mortality were 53.14/10° and 43.79/10° in males, respectively, which were higher than 51.17/10° and
30.14/10° in females (both P<0.05). The crude mortality and standardized mortality were 55.62/10° and 39.85/10° in ru-
ral areas, respectively, which were higher than 38.11/10° and 24.15/10° in urban areas (both P<0.05). From 2011 to

2024, the standardized mortality of chronic respiratory diseases showed downward trends in the total population, males,

females, urban areas, and rural areas (AAPC=-6.956%, -5.175%, —-8.659%, —4.290%, and -7.369%, all P<0.05). The

crude mortality of chronic respiratory diseases in the total population showed an upward trend with increasing age (P<

0.05), reaching a peak of 1 371.20/10° in the =80 years group. The top two causes of chronic respiratory disease

deaths were chronic obstructive pulmonary disease and bronchial asthma, with 31 792 cases and 3 254 cases, account-

ing for 82.40% and 8.43%, respectively. The GM (1,1) grey model prediction results showed that the crude mortality of
chronic respiratory diseases in the total population from 2025 to 2029 would be 37.91/10°, 36.32/10°, 34.80/10°,
33.34/10°, and 31.95/10°, respectively (average relative error=8.76%). Conclusions From 2011 to 2024, the mortality of

chronic respiratory diseases in Lianyungang City showed a downward trend. The risk of death from chronic respiratory

diseases was higher in males, rural areas, and the elderly. It is predicted that the mortality of chronic respiratory diseas-

es will decrease year by year from 2025 to 2029.

Keywords: chronic respiratory diseases; mortality; average annual percent change; predict

P P P 2R GE P — A PR A 4% . R B
FRARITAE | SRR A FIPE TR s 1, E
TR L UM L A8 B ZE M i
(TR AR BELAG ) o SR8 e i R AR oo 5, 2 o il
RRIE A s A an i e i) EEAE MR 2 — . 2021 4
FE] A6 DR I B s, PR R SRR AL T R
6mywﬁ JEJERACH S 4 61, HEREAETH
8.67% %, Bl N, 2019 VT IR MR R S0
9 B SR N AET R 2 31 5.45% F180.99/10 J1
$ﬁﬁ%$2m%am4$&néhzﬁﬁr@ﬁ%
RGPRFET- W GERE, AT ISP ERT I RGN AET
e, FREESL GM (1, 1) K EBER I 2025—
2029 FEFETZHR, Syl wBE PR 0 7 45 SR S X
)T P AR AR

1 #ZREFTE

1.1 FHRR
mn—mm@ti%ﬁﬁﬁ@&%%ﬁﬁ%t
Wi SRR IR TUL A A B E R A . AH
TORR IR T % 2 #s T /AL R ML N (5 B
A%,
12 Fik
MR CBAR A R B E g2 GF
FWEITAR) ) (ICD-10), M2 PEPENE 28 589550 4 i
9 J30~J98, FLAEAE BHM (J40~J44) | SR W i
(J45~]46) . 2Bt (J60~J65) FIH A4S M T R 5t
PG (J30~J39., J47. J66~J70. J80~J86. J90~J98) .
AE 2011—2024 4% 2 WS TS PEREI RGBT

B ZRAE R, BIREE . PR, HiX . sErH I
FRAIER A, THAMAET-, R 2010 45551k
SN AR AR . AR 0~<10 % |
10~<20 % . 20~<30 %, 30~<40 % . 40~<50 % .
50~<60 % . 60~<70 %, 70~<80 % =80 £, Xk
P2 48 A8 A | ) L (average annual percent
cm@mAMT)ﬁﬁ2MPﬂm4$E£%m$ﬁﬁ
S HDORNAR 12 PEIF I RGP AE T R

SKH 2011—2024 45 2= W 11 18 VENT I R G950
HIAET R R . GM (1, 1) JREBEA B
M 2025—2029 4 3% = W 718 M T 2 2R 589506 HH T
T2, RMERELME (C) M/NMREME (P)
KRl <035 H P=095 N 1 9% (f), 0.35<
€<0.5 H 0.8<P<0.95 K 2 % (KR), 0.5<C<0.65 H.
0.7<P<0.8 } 3 %% (&%), €>0.65 H P<0.7 Hy 4
K (AEH) . RHAFHHX R Z (mean abso-
lute percent error, MAPE) 3 i #& A 19 i 0 45
JE, MAPE<5% Mii&, <20% 4 55 br i il
fii g o
1.3 =i

e B (X)) PG Py 4 il v O A A7 e S 2
ZUER MR S HARSE T 0 ORI ek, &
B (X)) Sl A% . RIBUZAZ SR RAE
T-RE, SRR RN, itlniedsmE
5% DA o g w il vhuo A A AR BN 4
MFET SRR, Jf e i iRas
1.4 St ot

K Excel 2019 B AF s BE G, SR Joinpoint



T E2E 2026452 A5 38 #5524

China Prev Med J, Feb. 2026, Vol. 38, No.2

+ 183 -

Regression Program 5.4.0.0 #X {4 i1 5 AAPC {H M
95%CI, KM R 4.4.1 FAFHIKOBT . EMETOR
K FHARR R A, 2HIE] FOBCR ] @ Ko, SBT3 FH
SRR KR 2k ] Cochran—Armitage %
Ko KK iE @=0.05.

2 & R

2.1 20112024 ik =BT IR HEFR £ Skmit T &

2011—2024 4 3% 2 6 7 15 M P 0 3R 55 95 9% OE
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Table 1 Mortality of chronic respiratory diseases in Lianyungang City from 2011 to 2024 (1/10°)
B 2tk ki A EINid

AEAIN - - - - -
O e ;z; A ;:4; A ﬂz K% ;éz; A 5:1;
2011 57.20 59.38 59.96 45.94 35.38 28.97 63.94 58.84 58.52 52.41
2012 55.96 56.51 60.97 45.46 48.45 36.86 60.68 54.64 58.36 50.85
2013 59.13 56.38 62.90 44.06 40.30 28.64 65.77 55.24 60.93 50.05
2014 65.09 61.53 67.97 45.71 48.18 34.18 70.77 57.61 66.47 53.03
2015 62.12 55.30 64.86 42.11 50.52 34.26 66.48 51.52 63.43 48.43
2016 53.04 44.87 61.14 37.03 34.17 22.04 62.31 45.18 56.91 40.93
2017 52.10 40.95 54.45 33.66 35.92 21.77 57.39 41.83 53.22 37.40
2018 57.66 46.19 56.22 31.13 34.11 20.82 62.50 42.90 56.97 38.10
2019 50.54 39.14 52.35 28.19 27.99 17.50 57.13 37.50 51.41 33.38
2020 44.18 33.59 37.50 19.19 28.45 17.76 44.07 28.08 40.98 25.95
2021 44.06 31.95 36.05 17.92 30.61 18.40 42.62 25.92 40.23 24.37
2022 48.77 35.95 40.23 20.12 36.69 20.71 46.70 29.35 44.68 27.39
2023 55.95 42.24 36.33 19.56 53.88 29.76 44.71 29.84 46.57 29.83
2024 38.55 25.42 26.27 12.11 30.26 15.28 33.31 19.04 32.68 18.20
Gt 53.14 43.79 51.17 30.14 38.11 24.15 55.62 39.85 52.20 36.57
AAPC/% -2.308 =5.175 -5.051 -8.659 -1.411 -4.290 -4.140 =7.369 -3.809 -6.956
95%CIl/%  —3.803 ~ -6.874 ~ =7.572 ~ -11.528 ~ -4.535 ~ =7.341 ~ =5.756 ~ -8.919 ~ -5.357~ -8.529 ~

-0.790 —-3.445 -2.462 -5.696 1.815 -1.139 -2.496 =-5.792 -2.236 -5.356
o -3.300 —-6.405 -3.775 -5.561 -0.962 -2.949 -5.418 -9.879 -5.216 -9.213
P1E 0.018 <0.001 0.001 <0.001 0.355 0.007 <0.001 <0.001 0.005 <0.001

2.2 REFELIR TR R YRR T EA R

2011—2024 4% =T & ABE . Btk
PRI I 2R 50 952 95 BB T 3 B A1 i 10 4 2 T
(x* =145 970.18 . 78 716.166 Fl 67 775.708, 3
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Figure 1 Age-specific crude mortality of chronic respiratory

diseases in Lianyungang City from 2011 to 2024
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PRI, 23918 31 792, 3 254, 3 173 F 365
B, i 82.40%. 8.43%. 8.22% Al 0.95%. 2011—
2024 AEMBHMITHIZE T3 | ARk A0 T35 A 3 A 2 iy
FRABIET R R FE#a %, AAPC {557 -4.281%.
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Table 2 Age—specific crude mortality of chronic respiratory diseases in Lianyungang City from 2011 to 2024 (1/10°)

0y 0~<10% 10~<20% 20~<30% 30~<40% 40~ <50% 50 ~ <60 % 60 ~<70% 70 ~ <80 % =80 %
2011 0.14 0.14 0.47 0.78 432 19.00 65.53 405.54 1 734.94
2012 0 0.15 0.12 0.92 4.66 16.58 59.62 424.10 1 624.92
2013 0.13 0.15 0.11 0.79 5.12 17.59 58.79 352.97 1 776.26
2014 0.13 0.30 0.67 0.52 5.45 19.89 60.15 379.89 1 868.86
2015 0.13 0 0.56 1.05 4.15 14.41 53.71 340.92 1 784.55
2016 0.13 0 0.67 0.92 3.87 10.28 45.79 268.12 1 586.44
2017 0.13 0 0.23 1.02 1.58 10.38 45.84 234.67 1 477.08
2018 0.14 0.32 0.25 0.61 3.39 9.23 4291 256.36 1 499.56
2019 0.30 0 0 0.69 2.28 6.83 35.17 199.37 1 436.40
2020 0.15 0.15 0.16 0.11 1.39 6.71 36.01 174.93 1 022.67
2021 0.33 0.14 0.17 0.11 1.93 5.66 32.65 160.30 981.61
2022 0.51 0.28 0.51 0.86 1.10 6.42 40.25 172.72 1 105.21
2023 0 0.14 0.17 0.99 2.15 8.14 43.10 204.98 1126.26
2024 0 0 0.19 0.33 0.93 6.08 28.52 117.04 676.29
&it 0.16 0.13 0.32 0.67 3.12 10.66 45.04 249.50 1 371.20
AAPC/% — — -1.963 -10.273 -9.670 -5.192 -8.401 -5.686
95%Cl% — — — — ~7.973 ~4.439 ~14.180 ~-6.189 —12.071 ~~7.204 —6.746 ~-3.612 —10.087 ~ —6.683 ~7.645 ~ —3.685
t{H — — — -0.683 -5.305 -8.226 -7.028 -10.290 -6.077
P1H — — — 0.508 <0.001 <0.001 <0.001 <0.001 <0.001
R 3 20112024 i A WA HERFIR R GEPAIETF (1/10 J7)
Table 3 Cause—specific mortality of chronic respiratory diseases in Lianyungang City from 2011 to 2024 (1/10°)
PN 152 BEL 7 SR Ny 2RIt AP ENT- I ZR G
HIBET % FREBET R HIBET 5 FREBET R HIBET % FREFET R HIBET % FREBET R
2011 50.40 44.93 3.73 3.44 0.45 0.47 3.93 3.58
2012 49.66 43.19 4.19 3.71 0.39 0.40 4.12 3.55
2013 51.93 4191 4.16 3.51 0.31 0.31 4.54 3.88
2014 54.16 42.58 6.44 5.12 0.34 0.32 5.53 455
2015 51.66 38.74 5.81 4.35 0.53 0.49 5.43 423
2016 45.03 31.61 5.75 4.04 0.54 0.49 5.58 4.13
2017 43.20 30.11 5.91 4.20 0.51 0.41 3.60 2.68
2018 48.12 31.89 4.77 3.19 0.49 0.37 3.59 2.65
2019 43.04 27.70 4.88 3.17 0.52 0.41 2.96 2.11
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% 3 (#£) Table 3 (continued)

- Ledin SR N A AEAEVT W R BB
HIFET -4 FRAEFET 4 HIFET 4 FRAEFET 4 HIFET 4 FRALFET 4 L ARES FRALFET 4
2020 3439 21.60 3.86 2.46 0.69 0.55 2.04 1.35
2021 34.54 20.67 2.87 1.74 0.54 0.42 227 1.55
2022 37.28 2251 2.99 1.88 0.70 0.47 371 2.54
2023 33.12 21.08 3.52 2.23 0.51 0.32 9.42 6.20
2024 26.23 14.48 2.68 1.52 0.38 0.22 3.40 1.98
wit 43.01 29.91 4.40 3.11 0.49 041 4.29 3.15
AAPC/% -4.281 -7.512 -3.762 -6.950 2.927 -1.231 1.365 -1.254
95%CI/% ~6.650~-2205 —9.817~-5530 -9.827~1.766 -12.257~-2320 -0.736~7.122 -4.971~3.045 -5529~8.589 -8.828~6.361
o -6.591 -12.132 -2.159 -4.402 1.991 -0.770 0.495 -0.456
PME <0.001 <0.001 0.166 0.007 0.106 0.603 0.647 0.742

2.4 2025—2029 & = TR R R Gk R LI
= F TR

2 AHE (€=0.49, P=0.86) FiZtE (€=0.43, P=
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P (€=0.68, P=0.50) Fiykii (€=0.91, P=0.64) i
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8.76%) , LV VW F Ge P s FLAE T2 3 53 3
32.44/10 J3 . 30.55/10 Ji. 28.77/10 Ji . 27.09/10 Ji
M1 25.51/10 71 (MAPE=10.84%), AAHBHENER RS
PN HLAE T2 4 31l 39.60/10 J7 . 37.86/10 J7 |
36.19/10 Ji . 34.60/10 Ji Fl 33.08/10 J7 (MAPE=
9.05%). W3 4.

R4 20252029 FERUE TR PENTIRGDHTHIET -5 B
Table 4 Predicted crude mortality of chronic respiratory

diseases in Lianyungang City from 2025 to 2029

A0y Hk otk Bty E) EIN

2025 43.65 32.44 3191 39.60 37.91

2026 42.50 30.55 31.09 37.86 36.32

2027 41.38 28.77 30.30 36.19 34.80

2028 40.29 27.09 29.53 34.60 33.34

2029 39.23 25.51 28.78 33.08 31.95
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