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[HE]1 BHE TFRSMZIR S I TFIERE JIAE TR ] ) 5CH. JFik AHF 728 o [ 12
PEIRHTHETERT LT, SIBRIE Lk B GG R 10625 AR AR PR I 0 M, SRgh NJRZR
30~79 % 1K) 55 LW 7E 5 52 4% 199 099 Fll 287 895 44 . HF 7T 5 G i< i 52 BR 175 190 K FH 48 1 BHL 2
P P 975 A BRAB PR VE I T o ASHF 5248 F Cox LU A XU ] VARS8 43 BT < 3 32 PR S 38 T 22 B )
KEk. SR AT 7.2 4F, RITBEV 3494 079 N4E. 7EREVI AR, 21649 AFET:.
RS2 RK-IEH . GOLD-1 2] GOLD-4 5414 A#FHZET- 2 (J1 000 N4FE) 734 5.5,
9.9. 13.1. 32.4 1 63.3. AWFAKIAEETREINRAE R G, SHThag w1 ABEF L,
GOLD-1 & GOLD-4 ] HR (95% CI) & ¥X y 0.98(0.88~1.09). 1.03(0.97~1.09). 1.62 (1.53~
1.73) 1 2.83 (2.59~3.10). [ ZPREH LFF, il . i ilE % F COPD [HFET:
R T G5 7SN 2 PRI 2 PR B R 8, AR AR SR T (1 KU Bk =
[Rigx]l M2 BT ArREMERNS); FEA

[ Abstract]Obijective To examine the prospective associations between airflow obstruction (AFO)
and total and cause-specific mortality. Methods The study is based on China Kadoorie Biobank, in
which 199 099 men and 287 895 women aged 30 to 79 years at baseline were included after
excluding participants with heart disease, stroke, and cancer at baseline. The Global Initiative on
Obstructive Lung Disease (GOLD) guideline was used to classify AFO. Cox regression models
were used to estimate adjusted hazard ratios (HR) and 95% confidence intervals (Cls). Results
During 3 494 079 person-years of follow-up between 2004 and 2013 (median 7.2 years), a total of
21 649 people died. Absolute mortality rates were 5.5, 9.9, 13.1, 32.4 and 63.3 deaths per 1000
person-years for participants who have normal AFO, GOLD-1 to GOLD-4, respectively. After
adjusting potential confounders, compared with participants with normal lung function, the HRs
(95% Cls) for death were 0.98 (0.88~1.09), 1.03 (0.97~1.09), 1.62 (1.53~1.73), and 2.83
(2.59~3.10) for those whose AFO were classified as GOLD-1 to GOLD-4, respectively. The
airflow obstruction was also associated with increased risk for deaths due to ischemic heart disease,
cerebrovascular disease, and chronic obstructive pulmonary disease. Conclusion The airflow
obstruction was associated with total and certain cause-specific mortality, independent of other risk
factors of death.

[ Key words] Airflow obstruction; Mortality; Prospective cohort; Chinese
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SIMZ R A T EMmsh el i, FEZ 2 WE vk ZEME %% (chronic obstructive
pulmonary disease, COPD) FIVFA ™ B FEEE I F Edabr. AT, A¥k>40 & A\f#f+ COPD &
RN 9%~10%1 . [E =40 B AFE B E A 8.2%(2,

L ZLTE, CeF 2RI TR RS 2 EET: . D IE R IR RS
g~ EVEMRAE T OCERE A, BB RIRAZ IR B SR RS BT, SRR, JF
HIXFp OB T AR B R R . B H AT AR 2 2 EAMTRE, BN AR LA RIS
FCo PRI ASHIE 70K i v 48 M99 BT RE E A 7T (China Kadoorie Biobank, CKB) R BE 14 6 U7 ¥4
RS IR S 12 IE T RS 2 (Al 28 &R

MNRETIE

1. WFFRTR

CKB TiH & Wi E 10 MbIX . LA 50 R ARIRBEMERAFIO L. WIH T
2004-2008 5 i A F1 3% 173 1) 55 4 5 /A 50 B it 2 R 1 s B R e ook Fe kAT R 5 AR T 45 R IR)
KRV . S CKB I H L4055 512 891 4 GA& BN RIF5E AR A&, BIELHEA 52 5 1)
SR AR RS, OB M EE T DUHMEANES 0o, f£A 5%
B AH AR T TN R, KRB 7Dy Re AR bR 5 — A H iR (forced
expiratory volume in one second, FEV1)/H] 71 flifif & (forced vital capacity, FVC)>1 3 (n=396),
BB DR (n=15 472), % (n=8 884) FLEMEMIN (n=2577) %, EEHEE
BRRE (n=2), BLWETHIGIRTIE (n=3), A 486 994 NN IH .

2. WEFLAZ

(1) Sz PR & 5 7 S br ik

AT A% P B TR 8 B il D BB X (spirometer) BEMS T i mfl A AT 52 A0 il i 2 500
W N£3%. 75 R8BI A 78 IFE A S OR HE A Fi AR R AR R T HLIX, A 7 7 [ 7,
S BRI UR E GA F TR R F T I Th BB A 1A A XS 51 FEV fil FVC CRRALRTED . 78
WA AT AT E X RS2SR ARRR, &M WK, B R T 0EL. B Rk
fERSCAE Y K . A 7048 FH 12 14 BH 2 4 i %< i 4= 3K 1B (Global Initiative For Chronic



Obstruction Lung Disease, GOLD) #rifE I i 32 R1EUL. GOLD FrifE: DIEH: FEV1I/FVC
=70%; @it Z R : FEVI/FVC<70%. “<ifit 52 FRZH ] 1E— 254l 73 A DU AN 454 - 55— 2% GOLD-1:
FEV1=80% it fE; % %% GOLD-2: 50%/ %) T i {f < FEV1<80% 1 T i1 & 2 — %%
GOLD-3: 30%H)Filit{H <FEV1<50% I Tiit{E: 2£PUZk GOLD-4: FEV1<30%HTiit{E. il
THEARYE BRIt Th 4T3 (Global Lung Function Initiative, GLI) T 2012 42 A ARt
M ZANFEES THIX . F#. MRl S, FRSE R A8 FARYE 4 E 3w b
iy Sk (RIS HEITZR) Wra/RiE 75 8. HON A rg 00 H #h X E T R A6 AR, AR
H i XU T 25 1 B
(2) AR

AHEFENNI AL B AR HuIX, AEES: PRl ZEERE; Bk RS
CRR P 224 11 A0 BRAE R RR A « TR TR) RO A H WROR &, B A TR A5 40 13 4119 D5 B
WS B (IR A = SRR R AR B X [ HRE R (30 1205 WOPRIRES (58 4 mi it 251K
PPRAS, BABRIIRES N 6 A0 )y REEMAE CEIERIELILH]M . sz, 3
ER R, BN 5 WDy KGN ORIERF AN R TAE . A8l AT RN AR 55 DY 2844 717
AR BN MREER AR ITIE S K (MET-/NE/R, MET-h/d) B2 ) PR RGUEREE (OF
AT E R B RE; @ AT RS, PRI EBAN & i s 54 1B AT @i —F H KRB &
I @i — AR TR MR 5 2% MR M B ERA MIRE Y 1, TeRE
R0, TR RGUEREE, &KA 4, &R 0 L Geifilk. BRI Mg,
8 1 SR RIS NPIG I BERG )5 RS CRMEORE. F R SR, AR, AR
BCE WA IR A AT A — N B B 508 WA A s B 505 52 ) s 4B CRR 35 5 W R 5 3
A JEAE I OO R H AR PR L A R i T AR B 55 R B Bk K o e 4 4, R R R
SR AR 18] <20 45, SR EAER TR =20 45 H H A04FE 2 28 1 18] <20 /MiF. 5%
W JE AT B 18] =20 4F H H a6 B En A =20 /N ST R N2S5055 (BFELLTR =4
JrT: OF BAMREUREK B P2 5 A e A W I s e B, @iz 3 R4 MR
AT BRRL 7 e JoJE B BB AR 7R AT R R SRS R . AR 2R A R R S (St £
JRAT F HAR R R B R A AR HAUIR B R P 2 e R« A R A LA R A
WO @HURTG G HRAE & A B A R 9 4 4. ANHURE . A3 RIS ORHEUE . 150 S
12 OR BURE « A% AR BRI EEE ) ); KT 5% ((body mass index, BMI), {REMGEHLSE—
BRI R I EAR R, THE BMI=RE (kg)/ & =i(m)?).
(3) FET 45 Rt e

T H d I [ R R G R R G R B SN RESE TR B . BRI T EE )
W, ROECXS P EE R E AR RIITIC R U7 A X B E R R TN &, LR AT ek
FHf e AR GE AL IX AR T R . SRS B Bl RAE T B S 3RS, [FI
185 CARIE 700 G2 B A 110 25 B 0 S 10 s BN Y VR 2 R AT SRR HE T o FE R 29 28R FH ) B 96 0 2%
(International Classification of Diseases, ICD) 5 +hx, B ICD-10. AHFFLH)FHL S AHE



AIERFET- M TR IER HIZE TS, Bl COPD (J41-J44). kit CofEs (120-125) . i I & 7%
(160-169). HVEhJRE (C00-C97) AeHiAth

3. Gtk

et o e fdi A Stata KA (13.0 fRA . BT RS NSRS, 2P P H KA 0.05 1K
o WO RSS2 PR A I TN R BRI, ISR B R T 2500, R E
K H 7t Logistic [FIHE 2 It Logistic [F1ABLAY, 25 i B0 K th X 5 13 S sl Bl b

B U7 N AF BTSSR SE BRGR 2R TR A 0 H AT 4G, BIPET-H A, o1 H#HEL 2013 4F 12
H 31 HAik. £ Schoenfeld 5k EliEtude, A FAEIEIEARTE Cox HFIRER®K, Fit
i Cox E Az U [R1 RS ) 3 AT S A2 BR S FE T2 2[RI R SR BBE, THE XU Lk Chazard ratio, HR)
JH: 95% AT {Z X [H] (confidence interval, C1). #i84 IAEEAE NN B RBE, FH4edws (5 5 —4)
AIH X (10 MHXD 43 )F . 2AF BRSNS O AN sk n] RESZ M A6 T2 RS R R AT T 5025 18
B, ERISIRZ IR ST R AR, BRI R SR E SR BRI TFE. N
TR SE R AEE, AT FOERET T UL USRS BT . S BREE U S W AE AR T 1AM S
BRIELR BAE P RS0 (NG . BTS2 18 S R o ) AN

HRsR

F1ER T BRI R AT H M X 5, AN FES A2 IR 0 4 R R F SR 2k
FEE. 5D Re IE 5 BRSO SAHLEL, GOLD AnifE N2 Rk m, AR AT D ELFIECR,
FREWZ, BRREEBE, EESIKCHRK, BMI KRG, A IR RS20 DL
220 BB — AN R R SRR R 1) LA

#ULF| 2013 4 12 H 31 H, AWF7 PR 7.2 4, ZitBth 3 494 079 N4E. {EFEVG
W], 21 649 ABET:. SR Z PR /KF1EH . GOLD-1 5| GOLD-4 2525 f) 4 A\ FEFHAET- % (/1 000
AN 43l 5.5, 9.9, 13.1. 32.4 fi163.3.

WK 2 fhon, (EHEE T ATRERERNRIG, SRR IRS2IERE T WS R Sl R
EMHRRE. &AHT, EZRRFEE, 56 s ABFHELE, BEESRZ R =R
FERIIE N, AMERIBET RS Z B TH i (Pens<0.001), GOLD-1 & GOLD-4 f#] HR (95% CI)
I 0.98 (0.88~1.09). 1.03 (0.97~1.09). 1.62 (1.53~1.73) F12.83 (2.59~3.10), 7£
B (£ 3), GOLD-1 & GOLD-4 ] HR 43 %124 0.94 (0.82-1.07). 1.01 (0.94-1.09). 1.55

(1.43-1.67) #1279 (2.50-3.11); fEZcMEr43724 1.05 (0.88~1.26). 1.05 (0.95~1.15),
1.78 (1.60~1.98) F1 2.80 (2.38~3.29). BLM LR RKRAAERSR I FZRZEENER
(Pinteraction<0.001) .
550l BEE SRR TR, SR OB . I 55 Al COPD BT XU T



o 5B PR Lo A R AE T XU H R WA Gk 2 B R 2R MR i A (Puena 239114
0.130 A1 0.505). AR5 % 30 K A 76 - 2 (8] i) o e &5 B A8 55 2 1a) #8) . % i

(Pinteraction>0.05) o

AHIEFEAE SN bR BE V7 S W) AR AE T B PR AL 46 B A PR R IR S, AR5 4
TERBET KRS HR BN AR K AE B BB, fE% BRI H GOLD-3 #il GOLD-4 %541 )
TR A, HERAEASIHFRENE (GRRER.

F 1 486 994 T FEXT R A3 SZ FRAR L B BE 4R R AIE

55 I PR EH
- 1E% GOLD-1 GOLD-2 GOLD-3 GOLD-4
N 461 171 4970 13 355 5 888 1610
KA (%) 56.1 61.5 70.3 76.0 77.6
ER (B % 50.6 56.3 57.4 61.4 61.2
KEKUL (%) 5.7 7.1 5.8 5.3 3.2
RMPCTT 5 FH (%) 42.9 43.6 42.4 44.1 435
TR R (%) 26.6 30.9 30.6 25.8 19.2
SRR (BFE) X 8.5 9.6 10.8 13.0 13.3
LRI (%) 15.2 16.0 15.0 12.7 8.3
1R 113% 5 (MET-h/d) |, X 21.6 22.9 21.9 20.3 17.6
BMI (kg/m?) , X 23.7 22.7 22.8 22.2 21.2
BRI (%)
e I 33.9 28.0 315 30.0 30.0
B PRI 5.4 45 4.4 4.4 4.2
i 45 1% 1.3 1.3 2.3 3.4 4.2
T8 S A AR R 1.9 1.9 5.0 18.6 38.2
I i 0.4 0.8 1.8 5.4 10.7
FEE (%)
X 17.8 17.4 15.9 14.3 12.7
Willki7a 3.2 3.7 3.4 3.2 2.1
N PR 16.7 16.0 15.4 13.6 135
/DB AR RGIER (%) 13.3 14.5 20.9 37.6 57.4
BRI IHREE (%) 54.0 51.3 51.3 53.4 49.3
KPR EATIH R ELHER R B (%) 23.7 27.1 27.3 27.1 28.5
B R AR /58 R AR (%) 30.8 30.6 31.8 33.1 33.8
15 FHERISE R B (%) 36.6 36.2 36.8 36.9 38.1

%4 MET: fR24% (metabolic equivalent of task) ; MET-h/d: MET-/MAF/K; BMI: A HE% (body mass index) ;

BMEAR T A3 T B AR I AT H 3 DX AR i LL B 8 CHE I R e 0 2 R BRI, 3 2 IR B AR

FLAR TGS A HE 4 i

BiHM . XA AR AT RS, B T OUUBEER IR LA (Prena=0.787) » H AR RN H K Prens 1<0.05,



R 2 486 994 W FUN GRS IR A S ASE A ] SE T 1) SR

A2 IRER -
1B GOLD-1 GOLD-2 GOLD-3 GOLD-4

N 461 171 4970 13355 5 888 1610
LERITDNEEE 3310 852 36 419 97 423 39716 9667
EAn

AW 3 18 149 361 1279 1248 612

1A 1 1 1.06 (0.95-1.18) 1.21(1.14-1.28)  2.33 (2.20-2.47) 5.02 (4.63-5.45)

A 2 1 0.96 (0.86-1.07) 1.07 (1.00-1.13)  1.92 (1.81-2.04) 3.79 (3.48-4.12)

Y 3 1 0.98 (0.88-1.09) 1.03(0.97-1.09) 1.62 (1.52-1.73)  2.83(2.59-3.10) <0.001
I

L AN 2 200 33 148 115 41

A 1 1 0.87(0.62-1.23) 1.19 (1.00-1.41)  1.90 (1.56-2.30)  3.21 (2.36-4.40)

A 2 1 0.80(0.56-1.13) 1.07 (0.90-1.27)  1.65(1.35-1.99)  2.63 (1.93-3.62)

1A 3 1 0.83(0.59-1.17) 1.04 (0.87-1.23) 1.41(1.15-1.72)  2.03 (1.47-2.83) <0.001
NIRRT

T NH 3677 74 281 206 58

1A 1 1 0.97 (0.77-1.22) 1.14(1.00-1.28)  1.67 (1.45-1.93) 2.20 (1.69-2.86)

B 2 1 0.93(0.74-1.17) 1.06 (0.94-1.20)  1.50 (1.30-1.73) 1.87 (1.44-2.44)

1A 3 1 0.97 (0.77-1.23) 1.06 (0.93-1.20)  1.48 (1.27-1.72) 1.77 (1.34-2.33) <0.001
A bR

L ABYN 6 683 163 431 273 87

A 1 1 1.31(1.12-1.53) 1.17 (1.06-1.29)  1.47 (1.30-1.67) 1.92 (1.55-2.38)

(i) 1 1.15(0.98-1.35) 1.01(0.91-1.11)  1.21(1.06-1.37) 1.48 (1.20-1.84)

Y 3 1 1.15(0.98-1.35) 0.99 (0.89-1.09)  1.12 (0.99-1.28) 1.32 (1.06-1.66)  0.036
4 B 2 14 il 5

L AN 900 10 108 399 337

A 1 1 0.49 (0.27-0.94) 1.57 (1.28-1.92) 10.63 (9.37-12.06) 40.26 (35.11-46.01)

1A 2 1 0.44(0.24-0.83) 1.29(1.05-1.58)  7.21(6.33-8.21) 21.15 (18.28-24.48)

1A 3 1 0.46 (0.25-0.87) 1.13(0.92-1.38)  4.18 (3.63-4.82)  9.12 (7.73-10.77) <0.001
HAbIET:

AN} 4689 81 311 255 89

1A 1 1 1.00(0.80-1.25) 1.26 (1.12-1.41)  1.90 (1.67-2.17) 2.50 (2.02-3.09)

(i) 1 0.92(0.74-1.15) 1.11(0.99-1.25)  1.52(1.33-1.73) 1.69 (1.36-2.09)

A 3 1 0.93(0.75-1.17) 1.10(0.97-1.23)  1.36 (1.19-1.56) 1.40 (1.11-1.76) <0.001
BVE: R SEEIR SR HR (95%CI1), HR: Hazard Ratio, K& EL: Cl: Confidence Interval, BEASXI[H); g & A

WA RE HR (95%CI), HERI 1 f#AE S,

P Gyl BERRT . Wl IEE A% 18RS RIS )y IR R GERE IR B

Bl 2. B I+ HHE . PO

PR AETT AR R (REIRES . R E
PAIRAS R ESD . BMIL SR GOUESE. Acy SBPEBR, S0 S i B DUAE AN [RIZE TR 73 o 2 B8 1% 5L A
BIRIZ LD BRRIRE . BURPTE AR5 RIEN GERRA MR BHERE . iR ge. BRiTae); B 3. Fil 2+



X 3 199 099 HPEAN 287 895 LA A% PR 5 A SRR A ALK K 5l BT 1) SR

PR ER -
1B GOLD-1 GOLD-2 GOLD-3 GOLD-4

S
N 185 962 2 358 6 650 3153 976
ERTIPNEEEE 1322225 16 957 47 467 20 651 5 544
|

LAWY 3 10 316 232 826 812 438

EQS Nl 1.00 0.94(0.82-1.07) 1.01(0.94-1.09) 1.55(1.43-1.67)  2.79(2.50-3.11) <0.001
i P O I

L ABYN 1207 25 86 74 26

Z R 1.00 0.94 (0.62-1.39) 0.95(0.76-1.19) 1.37 (1.06-1.77)  1.73(1.14-2.63) 0.022
I 0L 6597

L ABYN 1982 45 180 127 46

Z R 1.00 0.91(0.67-1.22) 1.07 (0.91-1.25) 1.39 (1.14-1.68)  2.03 (1.48-2.79) <0.001
A SR

AN 3 3954 111 302 212 69

Z R R % 1.00 1.09 (0.90-1.32) 0.95(0.85-1.07) 1.14 (0.99-1.34)  1.29(1.00-1.67) 0.130
12 14: [H 2 P il e

AN 3 506 5 67 240 236

EATSE ik 1.00 0.37 (0.15-0.90) 1.19 (0.92-1.55) 4.08 (3.40-4.89) 9.96 (8.09-12.26) <0.001
HAhFET:

AN 2 667 46 191 159 61

Z R 1.00 0.86 (0.64-1.16) 1.10(0.94-1.28) 1.34(1.12-1.58)  1.39 (1.05-1.84) 0.001
L
N 275 209 2612 6 705 2735 634
ERI NG R 1988 627 19 461 49 956 19 065 4123
|

AN} 7833 129 453 436 174

EAPSENTE 1.00 1.05(0.88-1.26) 1.05(0.95-1.15) 1.78 (1.60-1.98)  2.80 (2.38-3.29) <0.001
I o

AN} 993 8 62 41 15

EATSE ik 1.00 0.62(0.31-1.25) 1.22 (0.94-1.58) 1.45(1.04-2.02)  2.77 (1.63-4.73) <0.001
i 0L/ 97

ABYN 1 695 29 101 79 12

EASENIEE S 1.00 1.07 (0.74-1.56) 1.02 (0.83-1.25) 1.64 (1.29-2.09)  1.12(0.63-2.01) 0.006
A SR

ABY N 2729 52 129 61 18



I IREER

i GOLD-1 GOLD-2 GOLD-3 GOLD-4 Prens

EATSE Nk 1.00 1.24 (0.95-1.65) 1.04(0.87-1.24) 1.00 (0.76-1.30)  1.19 (0.74-1.93) 0.505
5 1 [ FE P it e

AN i 394 5 41 159 101

EQS T 1.00 0.64 (0.26-1.56) 0.99 (0.71-1.37) 4.14(3.29-5.22) 7.57 (5.72-10.01) <0.001
HAhgET:

L AN 2022 35 120 96 28

Z R K 1.00 1.07 (0.76-1.50) 1.11(0.92-1.34) 1.50 (1.20-1.87)  1.52 (1.02-2.25) <0.001
FiE: R PIHENZ HR (95%C1), HR: Hazard Ratio, XUK:Lt; Cl: Confidence Interval, B{FX[a]; 2 DA ZA A B A0S |
ZHERE. B MW A AP EE . WK . RREE . YIRS, EES . BMIL RS GUILEEST.,

Ao A rp R R, ORI S R AT AN [R) B R 5] 43 T et L R R IR AT SR D BB RMEIRAS . PR BT E A AR5 Y
THOL CRAEEA WA SHMR B 5 g BRTS 4 O GRS BEPRE . WM g, A8 SOV 2=/
filCa ) IR AR GURER S R



wig

AT 5T FH 5 R HASE 1 m ] AR T RS A A 9 08 20 i 17 RS2 BR 5 A6 T K
I IR, 25 I, fEfs Tl ReMiR RN R )G, BE SRR R
FRPEE R 5, MR R AESET R GRS . 0 9% F1 COPD BT [ KU
R . XA IR B VA Lt AR AE

AT TR 25 F 5 2 HT R 3 A2 Wk 3 B 5T e ik 9 R4 — B0 — TAE SR8
JRFIFEARE N 10491 N (=19 %) HIBAFIRFFEAERE T 12~14 5 J5 &I, s
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