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Abstract: Objective  To analyze the epidemiological characteristics and temporal trends in Lower Respiratory Infections
(LRIs) mortality among population aged =60 years in China from 2010 to 2021, providing evidence for formulating and
optimizing prevention and control strategies to reduce LRIs —related deaths. Methods  LRIs mortality data for population =
60 years were collected from the National Disease Surveillance System Cause of Death Surveillance Dataset (2010 —2012) and
the Chinese Cause of Death Surveillance Dataset (2013 —2021) by sex, urban — rural residence, region, and age group.
Mortality rates were standardized using the 2010 National Population Census data. Crude and age — standardized mortality rates
were calculated to describe the mortality status of LRIs. Joinpoint 5. 4. 0.0 software was used to calculate the annual percent
change (APC) and average annual percent change ( AAPC) to analyze the temporal trends, and the chi — squared test was
applied to compare mortality rates across groups. Results  From 2010 to 2021, a total of 255 385 LRIs deaths occurred among
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the monitored population aged =60 years in China, accounting for 87. 65% of all LRIs deaths. The overall crude mortality rate
was 57.45 per 100 000 population, with males (63.07/100 000) having a significantly higher mortality rate than females
(52.15/100 000) , urban areas (77.95/100 000) higher than rural areas (47.04/100 000) , and the western region (66. 10/
100 000) higher than the eastern (59.83/100 000) and central (48.17/100 000) regions (all P <0.001). The age —
standardized mortality rate for LRIs among population aged =60 years showed an overall downward trend from 2010 to 2020
(AAPC = -8.25% , P <0.001). Similar trends were observed in males (AAPC = —-7.77% , P <0.001) , females ( AAPC
=-9.04% , P <0.001), urban areas (AAPC = —8.02% , P <0.001), the eastern region (AAPC = -7.79% , P <
0.001), and the central region (AAPC = —8.58% , P <0.001) , while rural (AAPC = —8.04% , P <0.001) and western
regions (AAPC= -8.09% , P <0.001) exhibited steady declines. Among the population aged =60 years, LRIs mortality
increased significantly with age, while the magnitude of decline showed an upward trend. The AAPCs for the age groups 65 —
69,70 - 74, 75 - 79, 80 - 84, and =85 years were —3.16%, -5.76%, —-6.60%, -8.33%, and -9.90% ,
respectively (all P <0.05). Conclusion From 2010 to 2021, the mortality rate of LRIs among population aged =60 years
in China showed a downward trend, which increased significantly with age and showed marked disparities by sex, age, urban/
rural residence, and geographic region. The elderly males in urban and western regions are high — risk groups for LRIs — related

deaths and require focused attention and targeted control measures.
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TEAFPEN (2 =2 305.976,P <0.001) 3% (2 =
16 516.252,P <0.001) M1 [X (}2 =3 832.107,P <
0.001) FAE#2H (y2 =1 070 319.78, P <0.001) [H]
LRIs SET- % 22 R W B A it 7 8 L, B4 (63.07/
10 J5) BET- 38 T4t (52. 15/10 J5) 3% (77.95/

10 ) BT %5 AR K (47.04/10 J7) , Fa 35 (66. 10/
10 J7 ) b X BE T 3 75 T A< &8 (59. 83/10 J7) Fil v &
(48.17/10 J1) HbIX., H B AF U A9 K, LRIs FET- 3
B BT, =85 B NBERAE TR m A
559.34/10 Ji, W1,

F1 2010—2021 4P [E =60 % A#E LRIs JET-40 45
Table 1 Death distribution of LRIs among population aged =60 years in China, 2010 -2021

g il it SO JETR(/10 J7) P! PH
5 L) 136 071 215 759 665 63.07 2 305.976 <0.001
i@ 119 314 228 803 296 52.15
W2 T 116 670 149 681 705 77.95 16 516.252 <0.001
ps 138 715 294 881 256 47.04
HiIX R 112 129 187 409 035 59.83 3 832.107 <0.001
R 71777 149 019 653 48.17
[k 71 479 108 134 273 66. 10
W () 60 ~ 64 10 267 141 381 256 7.26 1070 319.780 <0.001
65 ~69 14 736 109 861 590 13.41
70 ~74 22 348 78 707 103 28.39
75 ~79 35 958 57 911 357 62.09
80 ~ 84 58 318 36 363 752 160. 37
=85 113 758 20 337 903 559.34
it 255 385 444 562 961 57.45

2.2 2010—2021 4 E =60 % AFE R E A LRIs
A 2010—2021 IR E =60 & AHE LRIs 5
PR AR BOE TR & T Lotk , B fbst TR m F
P HI RT3 5N 2010 4 1Y 128. 60/
10 77 .91.82/10 75 F B & 2021 4E ) 45.11/10 J7 .

25.88/10 J3 , fE4 W B ot LRIs drfb st T A2 ki
PITE G E L (39 P <0.05) , Hrh o R B 5
B, AAPC 4300k =9. 04% F1 = 7. 77% (34 P <
0.001), WK1 %2 HkK3,

F2 2010—2021 4Erp[E =60 & AHE LRIs JET- 3P0 AE IS X SMR A2 fk #3410 J7)
Table 2 Trends in SMR for LRIs by sex, age group, and region among population aged =60 years in China, 2010 —2021 ( per 100 000 )

Efy Sk ok ki Akt
2010 128. 60 91.82 134.89 86.32
2011 127.03 84.86 138.08 80.23
2012 100. 17 69.89 108. 00 66.27
2013 79.25 52.73 83.57 54.84
2014 76.63 53.06 83.42 54.38
2015 72.09 50.86 81.35 50.53
2016 67.66 46.39 77.09 46.02
2017 69.96 46.81 78.85 46.78
2018 69.31 45.41 76.03 46.32
2019 72.81 48.08 76.38 49.83
2020 50.16 30.06 52.66 31.07
2021 45.11 25.88 44.84 28.90
AAPC[ % ,(95% CI) ] -7.77( -9.93 ~ -5.56) -9.04( -11.38 ~ -6.64) -8.02(-10.25~ -5.74) -8.04 ( -10.13 ~ -5.89)
P1E <0.001 <0.001 <0.001 <0.001
Efy ARE i P B
2010 104.94 91.97 133.24 107.37
2011 93.22 86.76 143.25 102.15
2012 79.55 69.78 108. 48 83.06
2013 63.19 58.17 75.65 64.50
2014 59.59 58.44 78.88 63.69
2015 58.49 52.60 74.26 60.54
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2016 54.31 49.79 66.93 55.94

2017 53.70 51.75 72.29 57.17

2018 55.52 47.55 70.21 56.15

2019 59.63 50.25 71.08 59.27

2020 36.84 35.31 47.92 39.00

2021 35.97 26.11 42.98 34.46

AAPC[ % ,(95% CI) ] -7.79( -10.05 ~ -5.47) -8.58( -10.79 ~ -6.32) -8.69( -11.22 ~ -6.09) -8.25(-10.44 ~ -6.01)
P{H <0.001 <0.001 <0.001 <0.001

2.3 2010—2021 #+ EH =60 % A#RF KX LRIs
oA 20102021 438 [E =60 5 AH#E LRIs b
FRBE T 2R 2 80 B 2 9 M X 22 5, 3T (AAPC =
-8.02% ,P <0.001) KK (AAPC = -8.04% ,P <
0.001) . ZR 3 (AAPC = —7.79% , P <0.001) . 1
(AAPC = - 8.58% ,P < 0.001) J% 75 #B ( AAPC =
-8.69% ,P <0.001) #[X SMR ] 5 FREfas, &£4E

T X SMR 34 g T A A, P b DX 34 18 T AR RN
FERHLIX . FEARAT R IX. =60 2 ABE LRIs Frik
FET R RTE FRE#aF (APC = AAPC) , 3k 17 (APC =
-23.16% ,P =0.032) . H#B (APC = —=25.93% ,P =
0.012) K Z5#B (APC = —21.56% , P =0.012) Hi [X
SMR 7E 2019—2021 4ER&iR#e, UL 2 fiZ 3,

£ 3 2010—2021 4FH[E =60 % A#E LRIs JET- SMR [ BtAS fha 4
Table 3 Temporal trends in SMR for LRIs among population aged =60 years in China, 2010 —2021

FRALBET % B 4 (4F) APC[ % ,(95%CI) | fH P
LRI 2010—2013 ~17.03( -23.64 ~ —-9.86) -6.250 0.003
2013—2019 -3.04( —=6.57 ~0.63) -2.308 0.082
2019—2021 ~22.05( =33.97 ~ —=7.99) -4.170 0.014
L 2010—2014 ~14.46( -21.04 ~ -7.32) -5.412 0.006
2014—2019 -1.18( =8.79 ~7.06) -0.413 0.701
2019—2021 ~20.49( -38.28 ~2.42) -2.514 0.066
4 2010—2013 ~17.55( -22.84 ~ —=11.91) -8.093 0.001
2013—2019 -3.45( -6.26 ~ —=0.54) -3.288 0.030
2019—2021 —25.20( -34.48 ~ —14.61) —6.087 0.004
Wi 2010—2013 ~-16.16( =25.10 ~ —6.15) —4.341 0.012
2013—2019 -2.76( =7.54 ~2.26) -1.543 0.198
2019—2021 -23.16( -38.67 ~ —=3.73) -3.244 0.032
ekt 2010—2021 -8.04( —10.13 ~ =5.89) -8.105 <0.001
HE 2010—2014 ~14.25( -18.31 ~ =9.99) -8.808 <0.001
2014—2019 -1.10( -5.78 ~3.81) ~0.632 0.562
2019—2021 -21.56( =32.70 ~ —8.56) -4.399 0.012
rhE 2010—2013 —15.35( -23.08 ~ —6.84) -4.829 0.008
2013—2019 -3.34( =7.40 ~0.89) -2.203 0.092
2019—2021 ~25.93( -38.84 ~ —10.28) ~4.348 0.012
P 2010—2021 -8.69( —11.22 ~ —=6.09) -7.210 <0.001

2.4 2010—2021 FF+ EH =60 % ABRFEF#m
LRIs & = A% % 2010—2021 4E 3k [ =60 % A Bf
LRIs b A0 T3 SR 2 T R H (AAPC = -8.25% ,
P <0.001), f 2010 4F 107.37/10 J7 F [ % 2021 4F
34.46/10 Jj . TEARIRIAFERELH AR LRIs TR 2 8
WEMNFR 225, =85 % ARFSET R IR AR 5,60 ~
64 2% AF ¥ 2 4 FE AR AR K E, AR AL O B 3
(AAPC = —1.46% ,P =0.232) , i B &I e K
LRIs FET- 23 0 2 b, B R B2 38 i 15 K, 76 65 ~ 69
B 70 ~T4 % 75 ~79 % 80 ~84 % =85 BAEHH

1 AAPC 43 il K - 3.16% . - 5.76% . — 6.60% |
-8.33% . -9.90% BB HIGA Gt (3 P
<0.05), BLIEI 1,52 fiFk 4,

3 3 i

LRIs J& BRIt At 23 il A9 52 R 23 36 T A=
i, AT R A A Bk CE W AL HE R 38, LRIs SET- A%
BT BT ARIR R AR E B BR ) 1 K R

E R RgEH . 20102021 4EHE =60 % AR LRIs
FeT-F N 57.45/10 J1, 5 4 A #f LRIs E 1= /9
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87.65% , =70 % AREALT- 5 79.07% , BT fEFk[E LRIs B A 2Bk R P, B4R AR

L2FRT0 % KL AEE LRIs SET- 4 1 (249 49% ) 7

{2 e b H 40

&4 20102021 4EP[E =60 & ARE/H4FRYZH LRIs SET- ARG E (/10 J7)
Table 4 Trends in LRIs mortality rates by age groups among population aged =60 years in China 2010—2021 ( per 100 000)

G0 60 ~64 % 65 ~69 & 70 ~74 % 75 ~79 % 80 ~84 % =85 %
2010 6.66 13.83 37.29 84.35 272.63 1473.28
2011 7.61 14.88 38.60 88.09 263.47 1337.46
2012 7.90 16.89 40.02 102. 06 265.73 825.24
2013 7.49 15.84 34.87 77.23 202.01 613.30
2014 7.89 15.58 35.96 77.96 187.68 610.77
2015 6.94 14.51 31.35 67.79 180. 89 614.16
2016 7.83 14.20 27.48 58.39 159.53 585.48
2017 7.89 14.69 28.41 57.51 163.46 602. 89
2018 8.74 15.16 28.22 55.48 154.41 593.11
2019 7.46 13.18 28.53 64.86 156.61 651.73
2020 6.26 10. 89 21.87 45.68 110.32 370. 85
2021 5.10 9.42 18.68 41.81 96.27 332.46
AAPC [%, (95% -1.46 -3.16 -5.76 -6.60 -8.33 -9.90
cl)] (-3.96~1.11) (-5.36~-0.91) (-7.39~-4.11) (-8.55~-4.60) (-9.98~ -6.65) ( —13.55~ -6.11)
P& 0.232 0.011 <0.001 <0.001 <0.001 <0.001
ATH: mREA mm Fi ot RTH: — EHK At it
1400 14 2000 - 65-69F 12 000 - oy ®
1200 12 :zz 2500 b 50
_1000 100 1400 i = s
z sz z200fF 0
~ 300 {8 S —1200 A . - S
% 1000 1 1500 | ] 30 &
SE0 16 @ ¥ 500 1 ‘, 2
Sa00 -4%5600 B 1% ns
. i 400 - . &
200 2 200 J
) 0 0 0 {
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22500 000
::ow {] I
Elf(‘(
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411 H ; |
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*i 4o &
1 2010—2021 4E 1 [E =60 & AREoPER AR 2H LRIs JET- 40 S5 50T 328 fha 34
Fig.1 Trends in number of deaths and mortality rates of LRIs by sex and age group among population aged =60 years in China, 2010 —

2021

2010—2021 4E 6], Fe [ =60 2 ARE LRIs JET-HR
B B ENMENZ RS TRBER, B (63.07/
10 J7) 84 Pk (52.15/10 J3) i 1 29 21% , 5428k &
AR B AEBES  A FE— 2 18 P
e A E A AT R MR R 2 KR AT o T
IO W T8 b RS 15 S e AR o AR T B, A
LRIs JET- T R B T, 25 B B & PEAE T 3 A8 fh e 4
YIRS 285 AR A P S i A 36 T AE T
e TS 5 A A R

I ZF A LRIs JET R SR 2 B 8 F Bk
FJLH [ 2010 4E LK, 3R E R W sE 25 <05 4R

P 2 S AR O ) 55 s Y W RS 0, FEREAIG LRIs
FET XU 7 T 4% T BUAE I B R
ANSE TR IR S350 F BT Z 3 e, AR CE B R
KA RS G, BT T S0 I R i A
THiAE S 3R 3h LRIs SET- Pk R, 2013—2019
4[], LRIs FET- 3N B fa 5B W 52, ZER AT 5 75 356
X A5 35 T 08 BN R, f R R AR K SR T
P LRIs FET S e T W A 34 (EL 30 i 0 75 30 3t
X 5 2% g e IR DX 3, 5 A At R R o 3 b IX T R
25, 2019 4 LISk 32 5 R 25 W T B i
Wt > LRTs 9 AL 4% , 76 48 01 N 2 4R A BESE
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T-R 2 T (APC < = 20% ) , {E A3 18T W Ji5 52 155 ) 39
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LRIs FET- B A & MAE NS 22 SR tiE , 7R 3K B 2 4
NP A K 24880 BT, 543K LRIs 46T
FATHRE—20 . BT 60 ~ 64 4 ABE, 1 =85 &
NHEH LRIs AR50 FH2 50 %, ™t &5 i i B
M fE R eSS PE o (A5 G IR, LRIs FET- 38 R IR
BEAF I 15 1 2 B 3 R 3 TE R AL DL DR Bt e S B 1Y
JEEVE AR R DR AP G 55 o I AR S O AR R S AR A
@R HARSS &, I 5 2 AU Tl 3R e IR 45 1 J%
YR ¥EaE ST, SR MRS FLUE— P PR MIK LRIs SET R,
W AEARTE A R A e HE R B

A FE TR [ B0 P W A s 4 2 B T A 2010
LK =60 2 AR LRIs SET @3, A DA 27 % )
FHA 3R 9% 7140 ( Global Burden of Disease , GBD ) i/
Vi, B RESERR e e T [ LRIs [0 17 $0 B A8k #a 3
AR AR B 5 g PR DR ORI IS H K G . A
WFFEAFTE — 2 SR BRPE, Qi = LRITs 955 J5LAK 53 H1 K
it 2 Wi, R e B Ak LRIs (19 =B R, M LUK o+
PRI SR AP EE , LA 2 )53 25 5 4 AT
RESMMAE RS o TETRBCE ALY 15 5T 5 T
Jr& A AHE LRIs 2205 I W, 25 & A 2 5 4 1P Ah
SN [R] B P54 it A AR K i, Ay R ) % i ) o
Wt

25 1Tk ,2010—2021 43K [E =60 % AHF LRIs
FET-TEAR R 4E FEAF7E 25 5 H 2 R a3 78 U A A
T X P R AR FE T AR IR B, LR]s Bifi4F
WS HE T XU Ay, e 0 AT A BB T 58T B i i o
WD o A J D SR AR [P ] i IX A8 2H R 1, SR I
25 AL AW, ISR I T 25 A YA B, R TR
Hi DX RS T ERIC 4 e e i 2 AR R A HK P,
ZERAR LRIs X 24 AR (e fE 5
FRMRER AR AEEEMTR S R
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