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ARAIFE =280 254 A (LA 239 A, 15 A) , VAEFIRIRAIFET-F A 29.55/10 5 (E
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Analysis of health loss and attributable disease burden to smoking of chronic obstructive
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Abstract:

[Background] In recent years, the prevalence and burden of chronic obstructive pulmonary
disease (COPD) have increased year by year, becoming one of the most important public health
problems in the world.

[Objective] This study analyzes the health loss and disease burden to smoking of COPD of
residents in Jing’an District, aiming to provide evidence for formulating related public health
policies.

[Methods] The monitoring data of cause of death in Jing’an District of Shanghai in 2017 were
collected to analyze the distribution of COPD in different genders, age groups, underlying causes
of death, and associated diseases, and calculate crude mortalities and standardized mortalities
of different genders and age groups. Combining with the surveillance data of chronic diseases
and their risk factors in the district in 2017, Global Disease Burden 2017 and a comparative risk
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assessment method were adopted to calculate health loss indexes such as years of life lost (YLL), years lived with disability (YLD), and
disability-adjusted life year (DALY) as well as indirect economic burden of COPD and its attribution to smoking.

[Results] The majority of COPD deaths aged 80 years and above (80.07%), and were accompanied by hypertension (29.26%), coronary
heart disease (28.90%), cerebrovascular disease (24.60%), and other diseases in the studied area. COPD deaths accounted for 6.21% of
the total deaths (including 7.66% males and 4.57% females), and the mortality rate was 58.97/10° (78.63/10° for men and 39.97/10° for
women). The DALY due to COPD was 7211 person-years (4 964 person-years for men and 2 247 person-years for women), and the DALY
rate was 7.63%o (10.69%. for men and 4.68%. for women). The attributable risk of smoking on COPD deaths was 50.12% (67.97% for men
and 10.68% for women), the number of smoking attributable deaths was 254 (239 males and 15 women), and the smoking attributable
mortality rate was 29.55/10° (53.44/10° for men and 4.27/10° for women). The DALY attributable to smoking was 3 614 person-years
(3374 person-years for men and 240 person-years for women). The number of deaths, mortality rate, and DALY of COPD attributable to
smoking were higher in males than those in females, and increased with age. The per capita indirect economic burden of COPD deaths and

those attributable to smoking were 278200 yuan and 161400 yuan respectively, and both decreased with age.

[Conclusion] The burden of disease caused by COPD is huge, and smoking is the most important risk factor.

Keywords: smoking; chronic obstructive pulmonary disease; disease burden; disability-adjusted life years; population attributable fraction

12 M PEZEMAHESR (chronic obstructive pulmonary
disease, COPD) ;&— & LAY RIFBAFI BT /&8 T BYIE 14 0E
RAGER, BESKE. BEFNHSAEEEX, &
HHEE T HRHSMNEREERNSAZRY, BREESE
WY, BAENRILEERES. 2016 FLIERR
$BHF5T (Global Burden of Disease Study 2016, GBD2016)
R B, COPDIERE 300 5 AR, BLIKER
IRNIEE 4 i1, FEEFEMRZLFRE, £EHKE
RAOERBKRFABE™E, coPD BFEEMEFMIE
ZEEMY, corD ERAFEREIENEZE AT D4R
Az —"o, YEhE P2 R 5T IRIE, 2014—2015 £
fhE 40 % K L EBIRLEE A coPD 2R BHR R4
13.6% ', = F 2002—2004 FERY8.2% 7, ITER, COPD
Byt EERFEFEIMIE 31, 2016 FEE copDd 5|
EERRRIATEEEE (disability-adjusted life year, DALY)
B ERFHIBRE 5L, 2017 E£HE X coPD
DALY H 2Bk 22 1Y 25.02%, EHH195.29% K H 40 % A
FABEW, B9R2017 S [E COPD IARE M IE T IR
1990 FF P& T 68.6%, 1B COPD G RIL S HINE
gnifisk (years of life lost, YLL) {3SABEE 4 if 9,

£ corD IAREIR MIBRE, MA—EHEH
NINNREERRZ—", fA[E copp R MRITE 53
EB1X50.7% ", A RINFIFA 2017 FEFLXIEE
HENEEAIE SRR EERRERRENEIE, 445 2017
FGBDHIBLE R, fiRAMKX corDixFMIE, LH
MRS coPD iE AR F A I8,

1 MBE5R*
1.1 #ERKRE
1.1 FEREGEFACZ0E SEREIERE 2017 F5 R

X EEEFICERAA LIRMNAERRERX TSR,
AOFIERB 2017 FRHRX AREIIFEER FiE
BRI R WA RSRFRERS, HIERFEELASRE,
1.1.2 IRZEERTF  ABRMRESIERIET 2017 F £
BTBREXIEMRREBKARENHAR, BAETR
NEBTHEX>185 BEFERER. ZMRBERLE
EBHERBRTSGES R OMEBEEEERSEHET (4%
S 12016-10), RAZME D ERENVIGEE | F1ME
SNMTE (B I H 4 TNEER ; F2MEE N H
PHEZXMEVHME 273 MNERNA, §NVNAED
80 FEFEBIE 120 FREE ; F3MBEESMTHNER
INAFEANIEEN 60 F REERIAER ; H4MEERF
HPRERBRERE (KSHR) HELEZEER,
HihEN 4570 B ERH#TETREFIAE, BAERERN
%3 99.26% (4536/4570) 0

KRR FPRIAE RIS RAENEE EHRAITH
BELTERMEE , UIENTEREEEARIRBEATE ),
1.1.3 A5 copd xEASRE  IRIMRSE COPDFETHY
T E (relative risk, RR) ¥ B GBD FI R A #K
B, 30 5 R EB MM MR TIESE coPDFET:
B9 RR%I9 11.546 F1 15.257,
1.2 $EWRItE
1.2.1 IYHRERE M XL ARRE Hdn
BEE RN EFERIPEEHFRITE ),
1.2.2 AEYIE1E (population attributable fraction,
PAF) ' PAFFBABFFRIBRET R MEXBRARMS
BEMERLE (FIET) NEFRFIRGIZRELE
(HFET) BIELBlo Vowr= [px (Vea-1)1/ [px (Vae-1) +1],
H Vo R ABFARDE, p AIMTERIEE, Vi S1E
NEMRE, ZANARATFITESRS. LMEFRANA
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BHARDME, St AR RS ERSFERANSIT
DALY B 5 R /AHYIE &1t DALY B EL(EIT B MiS.
1.2.3 DALY DALY EMAEREIFETPRIRASEERE
ZeneE, YL YLD REBD AR, =E#ZE WHO T
fﬂﬁﬁﬁ?ﬂﬂ@%g#éﬁ [1610 Voawy Gj) =V () + Vo G (7] p
Vo 6y =nxL 5 Ve op BIITE R AEEE D, P i nk
BZEIRAE. FURIET AL, LAIBRFRANFd
Wik {E (B GBD2017 AR EF fn R ZFL T F e PR
SR EAEEmE). 22017 FEGBD AHNHRE
X AY COPD HY YLL. YLD B2, RIBFLUT A MNEHE
FFRX 2017 FEHIYLD © Vomz o) = Vumsz o) /Vousm o) X
Viosm o> i T DA RME RN FE LR H, HIRAES
R (DALY Z) =Vou/N (NI ALOED 2,
1.2.4 COPDi&E R B9 j8] % 45 5% fa 38
VoarxVaorr & psgsorX Vi ninso Bt L BTERRLXERE
FHHERBAIT AR, 2017 EBHR XA
X4~ 2B 1598 F7. REFE(EELFFIRIE),
BFIRALNENHEM B A —, = HNERREW
T 11544 S 4. 45~59 F AT 60 & e A ELE D FI A
0.75. 0.80#10.1,
1.2.5 VIR F K%M BY & 5% 2 38 (attributable disease
burden, AB) IRHE Vae=VerrxVimamists (VamamssBIE
LT, ZET-ZKR. DALY M[B[RE M i8) , NE KA
X} copp BYYIFFET#4. VARXFE T, YIE DALY K3
PSP REi=h
1.3 #itEoSR

TR EGERBEMRERSEXE IR
(International Classification of Disease 10th Revision,
ICD-10) , COPD B9 B K45 55 /9 )40-44 70147, “FXF
COPD” BIERAFL TR AT COPD, FH SPSS19.0 XY 411E
HITEIRC 29, FExcel 2013 #{TIE5MRITE. F
LR XG5 7E P2 R it R AR 5= X 30 5 &
M EERCOPDFETEHHNERNIE, RitietinEiE
LR, fRfbFE T, PAF. DALY. YLLAI YLD Az COPD
PTEFRMENERRIEE, REMER. FiREERK
MHZRBIEL R A P 1050, 138 7KE a=0.05, WM,

Vagmnm=

2 #R
2.1 COPDJET-EE—RIENR

2017 FFEFRX COPDFE T B E /955717, HA &/
Figaor (HPhEMNWT, LMERN61%), BAE
i 105% (HhEMRN105%, THEHN104%), FIHE

1e8476% (HHEMNG341%, LM NE8733%), A
AERDHINTR L 805 R LT EE 5 80.07%,
FESMMEMNS M TR E KR 39.14% H
25.85% ; ERERE—(IESME, &29.26%, HX
AELE (28.90%) FIAKME R (24.60%) o

&1 2017 F LigHERRX COPD SR - BEFEN 7 (n=557)
Table 1 General information of COPD deaths in Jing’an District of

Shanghai in 2017 (n=557)

TE BT TRkt /%
451
£l 365 65.53
z 192 34.47
FHe/ %
45~ 1 0.18
50~ 2 0.36
55~ 4 0.72
60~ 19 3.41
65~ 19 3.41
70~ 21 3.77
75~ 45 8.08
80~ 104 18.67
>85 342 61.40
1RAFEA (1CD-10 45H5)
KREFER IS PAEMRREE 2MEME J44.0) 218 39.14
1S REMRHREE S T IERE RS (144.0) 144 25.85
HS PR SRR (144.8+144.9) 120 21.54
1BMEZSER (42) 54 9.69
Fihp (143) 11 1.97
ZREY K (E) 047) 10 1.80
& F5s (ICD-10 4559)
SI0E (110~115) 163 29.26
TR (125.1) 161 28.90
BRI &5% (160~169) 137 24.60
HEFRIE (E10~E14) 60 10.77

2.2 EER COPDFET-/KFER @RI

221 [ERCOPDHET KT 2017FBRELEXER
COPDFET- H 25 T-M6.21% (557/8970) ; HF B
M &5 7.66% (365/4766) , &M & 4.57% (192/4204)
COPD %t T= % 9 58.97/10 /5 (557/944565), HH 5B
M4 7 78.63/10 /5 (365/464219) , & M4 7939.97/10 /
(192/480346) ; COPDARMLIE %)y 16.01/10 /5, BE
COPDHRMLFET-X (25.84/10 ) &F &M (8.41/10 /7)o
COPD A EMEFIRIGKMA S, BERFWRAB 4R
URATEES T K2

222 [EECOPDEREG 2017 FRHRLEXERIIE
HpNe3.90% (HhEMR159%, Tif86.28%), &£
B&coPD jGHREEH N 84.61% (HHhEM 8248 %,
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7478678 %), 2017 FRRXERE coPDIfL  (Blha9es AT, &1%2247 AF) ; HH VYL F6131 AFE

HHEAEEm H0.71% (HREMHK089%, MR (B%4380 AFE, LM1751 AHF), YLD /91080 A

5%0.50%) (B4 584 A, L1496 AFF) ;DALY £ 7.63%0 (BB
2017 FEFFLZXEERRE COPDILAIDALY N 7211 A 1 10.69%0, M 4.68%0) o TLZX 30

®R2 2017 FHEXERCOPD 1B R
Table 2 COPD deaths among residents in Jing’an District in 2017

)% AO# LTk FET-% /10° FREFET-= /10° 2R G /%
2] = ait 2] = ait 2] = &it 2] = ait 2] = ait
45~ 23119 26232 49351 1 0 1 433 0.00 2.03 034 000 016 250 000 143
50~ 28840 28644 57484 2 0 2 6.93 0.00 3.48 041 000 021 182 000 126
55~ 49369 48546 97915 4 0 4 8.10 0.00 4.09 049 000 025 129 000 095
60~ 61633 63128 124761 18 1 19 29.21 1.58 15.23 129 007 067 383 050 2383
65~ 43846 41797 85643 14 5 19 31.93 11.96 22.19 098 037 068 206 222 272
70~ 23446 22345 45791 17 4 21 7251 17.90 45.86 179 044 113 418 184 337
75~ 13391 14548 27939 34 11 45 253.90 75.61 161.07 454 135 288 680 356 556
80~ 12825 17231 30056 70 34 104 545.81 197.32 346.02 548 198 347 844 421 635
>85 11146 18681 29827 205 137 342 1839.22 73337 1146.60 1051 419 655 1337 626  9.19
&it 464219 480346 944565 365 192 557 78.63 39.97 58.97 2584 841  16.01 766 457 621
&3 2017 F LEHFHTXER COPD #EHX
Table 3 COPD-related health loss of residents in Jing’an District of Shanghai in 2017
YL NS YLD/ A5 DALY/ A4E DALY 58 /%o
Fi/ % - - N -
E Z Ait E Z &ait 3 = &it 3B = ait
45~ 43 0 43 20 0 20 63 0 63 273 0.00 1.28
50~ 77 0 77 32 0 32 109 0 109 378 0.00 1.90
55~ 136 0 136 47 0 47 183 0 183 371 0.00 1.87
60~ 528 29 557 130 21 151 658 50 708 10.68 0.79 5.67
65~ 346 124 470 72 73 145 418 197 615 9.53 471 7.18
70~ 345 81 426 50 33 83 395 114 509 16.85 5.10 11.12
75~ 547 177 724 65 59 124 612 236 848 45.70 16.22 3035
80~ 853 414 1267 77 102 179 930 516 1446 7251 29.95 48.11
>85 1505 926 2431 91 208 299 1596 1134 2730 143.19 60.70 91.53
ait 4380 1751 6131 584 496 1080 4964 2247 7211 10.69 4.68 7.63
2.3 COPD HYTRMRYIE ZEw 18 £4 2017 F LEHHRXERRIRER
)31 EERERFEEN 2017 FHEXIEHRERERK Table 4 Current s-m?klng prevalen.c%e of residents in Jing’an
District of Shanghai in 2017
HARBNMBEHIEE0 S RUEER4280 A, HA - FEEA ITETRIEA B0 ITERIRZE /%
B 1823 A, MITEWIAS A 12.92% (553/4280), B T8 & aw % & et 85 & &
IAEIRIREE R 28.74% (524/1823) , B F LM 1.18% 30~ 145 134 279 29 1 30 2000 075 1075
35~ 132 151 283 22 0 22 1667 000 7.77
(29/2457) (’=719.57, P<0.001) . BMERRFIAN . 1o 12 264 33 2 35 2705 141 1396
MERRERESBSHITFEENX (¥*=120.88, P<0.001) ; 45~ 72 92 164 22 1 23 3056 109 14.02
55~<60 % AR AR B S, H44.30% (105/237) , 50~ 50~ 113 156 269 48 5 53 4248 321 19.70
o . 55~ 237 440 677 105 6 111 4430 136 16.40
<55 FHR, 1 42.48% (48/113) 0 W& 4o 60~ 332 473 805 115 6 121 3464 127 1503
2.3.2 coPDHIMRMAVIREREERIL 2017 FHELXE 65~ 283 353 636 80 1 81 2827 028 1274
R COPD ZE T E IR MRS ALYV 4918 5 50.12% (H 70~ 172 208 380 36 2 38 2093 096 10.00
SBtteromn, kit 0ewn. SEFREHCoROR [ T W M 0w ww e
=254 A (BE239 A, @15 A), [HRETEA 85~ 33 73 11 7 0 7 1842 000 631
29.55/10 5 (A B4 53.44/10 /5, &% 4.27/10 )0 &3t 1823 2457 4280 524 29 553 2874 118 12.92
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IR A 1& B% COPD Y DALY $i2k /93614 A (HH B 14
3374 N5, M 240 A5E) , VARIET- 2L, VARIET
ZFNYAE DALY B FEFERIEINMAS. KRS,

2.3.3 COPDHIMRMAVFA EIZLFHMIE 2017 FHB#R
X Al COPDIRIRFE =M 557 B B RA T =H KA 8%
25BN 1549421 57T, HP 85 B R LARS,

794362.54 57T, RARMETGREIZEZEFHIER
8992.18 7T ; H 55760 H AR S, 7 1927.03 57T,
Eores B MU ELR, 791748.41 FT0. AEIEE 7
BRVIRF AR AT ENEEFFRIE D51 27.82 F7T
Mi6.14 57T, EMEBHREFERIESTER. 4R
xR 6o

&5 2017 FHZXER COPD FEL-AE FIRMERI 2 FER Sk
Table 5 The health loss attributable to smoking of COPD deaths among residents in Jing’an District in 2017

- PAF/% JAEE DALY/ A£E JARFET- 1 JAEFE % /10°

3B z ait 2] z ait 2] z ait 2] kg ait
45~ 76.32 13.42 76.19 48 0 48 1 0 1 3.30 0.00 1.54
50~ 81.75 31.36 81.65 89 0 89 2 0 2 5.67 0.00 2.84
55~ 82.37 16.28 82.51 151 0 151 3 0 3 6.67 0.00 3.37
60~ 78.51 15.32 74.15 517 8 525 14 0 14 22.93 0.24 11.29
65~ 74.88 3.88 52.20 313 8 321 10 0 10 23.91 0.46 11.58
70~ 68.82 12.06 56.19 272 14 286 12 0 12 49.90 2.16 25.77
75~ 65.47 24.47 54.13 401 58 459 22 3 25 166.23 18.50 87.18
80~ 56.86 21.68 44.33 529 112 641 40 7 47 310.37 42.78 153.39
>85 66.02 3.57 40.07 1054 40 1094 135 5 140 1214.21 26.18 459.48
ait 67.97 10.68 50.12 3374 240 3614 239 15 254 53.44 4.27 29.55

GE] * : 85 ¥R L IHERFEEIRIBALN 0, BB E LiBHAIRIER 26% >,

[Note] *: The number of smokers in the survey of women aged 85 and over is 0, so refer to the smoking rate of 26% in Shanghai[

23]
o

&6 2017 F bishHEHRXERE COPD FE T RYIEFIRMEAVEIELZ 5 118

Table 6 Indirect economic burden of COPD deaths and those attributable to smoking among residents in Jing’an District of Shanghai in 2017

EAMTL (Unit) : J37T (10000 Yuan)

. BT B HFREF IR e &5 118 ABElEE i HAFETF IR A EEE 5T i
2 z it B = a1t £ = ait B T ait
45~ 805.39 0.00 805.39 614.65 0.00 614.65 805.39 0.00 805.39 614.65 0.00 614.65
50~ 1393.46 0.00 1393.46 1139.16 0.00 1139.16 696.73 0.00 696.73 569.58 0.00 569.58
55~ 2339.47 0.00 2339.47 1927.03 0.00 1927.03 584.87 0.00 584.87 481.76 0.00 481.76
60~ 1051.48 79.90 1131.38 825.50 12.24 837.74 58.42 79.90 59.55 45.86 12.24 44.09
65~ 667.96 314.81 982.77 500.18 12.22 512.41 47.71 62.96 51.72 35.73 2.44 26.97
70~ 631.21 182.17 813.38 434.41 21.96 456.37 37.13 45.54 38.73 2555 5.49 21.73
75~ 977.98 377.13 1355.10 640.27 92.29 732.56 28.76 34.28 30.11 18.83 8.39 16.28
80~ 1486.14 824.57 2310.71 845.08 178.78 1023.86 21.23 24.25 22.22 12.07 5.26 9.84
=85 2550.41 1812.13 4362.54 1683.71 64.69 1748.41 12.44 13.23 12.76 8.21 0.47 5.11
ait 11903.5 3590.71 15494.21 8610.00 382.18 8992.18 32.61 18.70 27.82 23.59 1.99 16.14

3 11 IKF, HARTFEE (12.5%.) FEE (8.4%) , EETH

KPR EZIM 2017 FHRELXCOPDERFET H &
ET-8Y6.21%, KT EEM 8.66% >, COPDRET-EH
P80 F R EEREZ (55)80.07%) , XL ARBY
HEEEBSIE (&29.26%) . BILE (28.90%) FAX M0
Efn (24.60%) FEFEANE KR, COPDFLT EE
FEESMEMEN S M TIERE R ZER 5525305
39.14% # 25.85%. 2017 FFHLX K COPD SEHIE
& 138 BI DALY R 7.63%0 (ELH B M 10.69%0, X4
) 4.68%0) , T IFAE (10.23%0) "HILE (13.6%0)

7 (5.9%0) AN (2.9%0) Pl 2017 FHLEXER
(K cOPD IE R B [B]1% 42 5 a1 9 15494.21 H 7T, HH
AIEHEZFHIB RN 27.82 57T, & T 2010 &R
4.06 A7t™, BBEMHHI A EREFTMIE (32.61 57T)
BT &% (18.7057T) , COPDAER. Hta. MPAK
KETR T RARZERAIE,

MR Haitt REIGHNmE AR DA R, KA
BIERL 2017 ELBRFETH DALY IR T B MERSE
TREENX P, TR, O I R R
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ERENAE. ATCHEHBEELETHNBR, BEHER
BAARMITEIKEELNE 600 H ARSET EHKIEA
SN, HEAAZRETERBAMPFBRANER Y,
2019 FFHRMATIRHRS S IRHMTIA, E5ILLIK
BE, fttRZEARNEGEREN. MEZUFEE
R &I copD EFEiR BENETEBKEZRZ —,
B copD R MR <= 18 H0H S ht 48 S AERIMEER (250, FRr LA
UTHARELZXE R corp IRIRAR M IBHEEL
NEE, 2IKERAIBHRRE, WEMIFIEIA)
ECOPDMEERBMAR, HABRRETR5H. IRk
REFNY. REMZFMA, XLEBRERSE copd
5|#2 A DALY fEMY 73.3%, HF AR E /RE Y, 24
B 52 AR IR A coPD B T-HYYARE 3B /9 50.12% (H AR
B1%67.97%, X1 10.68%) , tLFLELKE COPDILT-H
B 50.12% = R RIS AR EY. Y3EF coPD HIFET-#4.
FREEMERAEEMES T, BREERIEMm
=, 2017 FERLXERIIRFRMERY copd A8
B‘BEFhigiX16.14 57T, HPEM 23595 7T, it
BFL4891.99 Ht.

/A S5 copD FMEXEMRIFET 2— MHAER
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