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[ Abstract] Objective To analyze the trends in the burden of stroke and its risk factors among Chinese residents
from 1990 to 2019, and to provide a scientific basis for formulating targeted stroke prevention and control strategies.
Methods Data on the burden of stroke among Chinese residents in 1990, 2000, 2010, and 2019 were collected from the
2019 Global Burden of Disease Study (GBD 2019). Indicators such as disability-adjusted life years (DALYs), DALY
rates, and population attributable fractions (PAFs) were used to analyze the trends in the burden of stroke and its risk
factors among Chinese residents from 1990 to 2019. Results In 2019, the DALY rates of stroke, ischemic stroke, and
hemorrhagic stroke among Chinese residents increased with age, with the highest rates observed in the =70 age group
(21 061.26/100 000, 11 858.11/100 000, and 8 505.17/100 000, respectively). The DALY rates of stroke, ischemic stroke,
and hemorrhagic stroke were higher in men (3 739.30/100 000, 1 627.23/100 000, and 1 924.07/100 000, respectively)
than in women (2 701.81/100 000, 1 376.19/100 000, and 1 184.82/100 000, respectively). From 1990 to 2019, the DALY
rates of stroke and ischemic stroke increased (with average annual growth rates of 0.44% and 2.39%, respectively), while
the DALY rate of hemorrhagic stroke decreased (with an average annual growth rate of —0.08%). In 2019, the top three
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risk factors for stroke in terms of DALY, PAFs, and DALY rates were high systolic blood pressure (251 763 million person-
years, 54.80%, and 1 770.05/100 000, respectively), ambient air pollution (128 473 million person-years, 27.95%, and
903.24/100 000, respectively), and smoking (10.099 3 million person-years, 21.96%, and 710.04/100 000, respectively).
The top three risk factors for ischemic stroke were high systolic blood pressure (10.896 8 million person-years, 50.94%,
and 766.11/100 000, respectively), ambient air pollution (5.737 8 million person-years, 26.81%, and 403.40/100 000,
respectively), and high LDL cholesterol (4.427 7 million person-years, 20.69%, and 311.29/100 000, respectively). The
top three risk factors for hemorrhagic stroke were high systolic blood pressure (12.919 0 million person-years, 58.18%,
and 908.28/100 000, respectively), ambient air pollution (6.403 9 million person-years, 28.82%, and 450.23/100 000,
respectively), and high-sodium diet (5.421 3 million person-years, 24.40%, and 381.15/100 000, respectively). From 1990
to 2019, the PAFs of eight risk factors for stroke increased and two decreased, six risk factors for ischemic stroke
increased and four decreased, and eight risk factors for hemorrhagic stroke increased and two decreased. Among these,
the PAF of ambient air pollution showed the largest increase (with average annual growth rates of 2.83%, 2.65%, and
2.90%, respectively), while the PAF of high-sodium diet showed the largest decrease (with average annual growth rates
of —0.36%, —0.43%, and —0.16%, respectively). Conclusions The burden of stroke among Chinese residents remained
high from 1990 to 2019, with an increasing trend in DALY rates. High systolic blood pressure remained the leading risk
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factor for stroke and its subtypes.
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Table 1 Burden and trend of stroke, ischemic stroke, and hemorrhagic stroke in Chinese residents from 1990 to 2019

I % DALY s%/(1/10)3) i s 25 DALY s%/(1/1073) H PR A DALY s%/(1/103)
G AR i
P otk &t Pk ik &t EERis ik it
15~49% 1990 95291 71887  839.81 138.50 146.16 142.20 613.71 407.79 514.20
2000 103296 82431 93148 164.35 172.71 168.42 715.71 507.06 614.23
2010 1025.14  526.13 78032 174.77 135.50 155.51 763.33 331.27 551.36
2019 908.03  423.07  671.78 183.55 138.97 161.83 636.23 231.64 439.13
IR % 1990—2000 0.81 1.38 1.04 1.73 1.68 1.71 1.55 2.20 1.79
2000—2010 -0.08 439 -1.76 0.62 —2.40 -0.79 0.65 -4.17 -1.07
2010—2019 ~1.34 239 -1.65 0.55 0.28 0.44 -2.00 -3.90 -2.50
1990—2019 -0.17 -1.81 -0.77 0.98 -0.17 0.45 0.12 -1.93 —0.54
50~69% 1990 10933.95 895127 9978.18  2670.06 217552  2431.66 657649 514216  5885.06
2000 976844 660440 823959 257637 190861  2253.71 6067.35  3863.64  5002.53
2010 755240 468139 614147 237259 164593  2002.90 481447 276234 380597
2019 6174.60 373294 495413 239417 161141 201548 344658 188259  2664.82
R % 1990—2000 -1.12 -2.99 -1.90 -0.36 -1.30 -0.76 -0.80 -2.82 -1.61
2000—2010 -2.54 -3.38 -2.90 -0.82 ~1.47 -1.17 229 -3.30 -2.70
2010—2019 221 -2.48 236 0.10 —0.24 0.07 -3.65 —4.17 -3.88
1990—2019 -1.95 297 -2.39 -0.38 -1.03 -0.65 -2.20 -3.41 -2.70
>70% 1990 33603.69 27990.02 3041224 11859.47 1013920 10881.47 1746222 13777.69  15367.51
2000 33650.49 2630462 2960442 12812.06 1089031 1175357 1794958 1303115  15240.54
2010 2974328 2210431 2562839 13746.14 1108584 12313.12 1509830 10358.16 1254493
2019 24990.93 1776630 2106126 1357523 1041833 1185811  10593.07 675450  8505.17
R % 1990—2000 0.01 -0.62 -0.27 0.78 0.72 0.77 0.28 -0.56 -0.08
2000—2010 -1.23 -1.72 ~1.43 0.71 0.18 0.47 -1.71 227 -1.93
2010—2019 -1.92 ~2.40 -2.16 —0.14 -0.69 -0.42 -3.86 —4.64 423
1990—2019 -1.02 -1.56 -1.26 0.47 0.09 0.30 -1.71 —2.43 —-2.02
Git 1990 296731 270537 2840.40 756.30 758.48 757.36 173190 145830 159934
2000 331249 274485 3037.45 950.27 909.20 930.37 199029 150436  1754.84
2010 3599.66 262538 312399  1267.98 110090  1186.41 216038 139217 178532
2019 373930 2701.81 323051 162723 137619  1504.12 192407 118482  1561.54
R % 1990—2000 1.11 0.14 0.67 2.31 1.83 2.08 1.40 0.31 0.93
2000—2010 0.83 —0.44 0.28 2.93 1.93 2.46 0.82 -0.77 0.17
2010—2019 0.42 0.32 0.37 2.81 2.51 2.67 -1.28 -1.78 ~1.48
1990—2019 0.80 0.00 0.44 2.68 2.08 2.39 0.36 -0.71 —0.08
2.2 19902019 SF+ EEREF+ 10 #EkBE  BFERMNPAF bJb, Hrbmildk., S50 0554 &
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Table 2 Trends in attributable DALY's and PAFs of risk factors for stroke, ischemic stroke, and hemorrhagic stroke among Chinese
residents from 1990 to 2019

DALYSs/Jj N4E PAF/%
TiH pjen SAPS R/ % R/ %
19904E  20004F  20104F  20194F 19904F  20004F 20104F 20194

o 2 I 151898 1948.59 2312.62 2517.63 1.76 4515 4933 5425  54.80 0.67
BRI Y 418.07  752.06 1093.77 1284.73 3.95 1243 19.05 2566 27.95 2.83
WA 70440  955.54  979.07 1009.93 1.25 2094 2419 2296 2196 0.16
FEACE 811.54  907.02  950.57  999.02 0.72 2412 2296 2230 21.74 —0.36
e R T R A 337.64  497.63 661.91  818.83 3.10 10.04 12.60 1552 17.82 2.00
o LK 457.06  625.16  744.07 753.32 1.74 1359 1582 1746  16.38 0.65
PANAE PNV~ 244.16 32514 42411  494.14 2.46 726 823 995 10.75 1.36
FREEREAEEE 19475 26034 34391 44277 2.87 579 659 807  9.64 1.77
i 31581 36436 393.07 39857 0.81 939 922 922 8.67 —0.27
R 20890 261.64 33898  374.94 2.04 621 662 795 815 0.94

EZ IR E R S = € e 381.60 551.04  810.33 1089.68 3.68 42.55 4554 5006  50.94 0.62
BRI YL 11240 22471  400.04  573.78 5.78 1254 1858 2471  26.81 2.65
FCEERE A IREEE 19475 26034 34391 44277 2.87 2173 2152 2124 20.69 -0.17
WA 176.08  266.53  325.83  417.25 3.02 19.63 2203  20.13  19.49 —0.02
HNIRE 189.25 23539  302.61  397.93 2.60 21.10 1946 1870  18.61 —0.43
o LK 13526 21327 30827 366.73 3.50 1506 17.61  19.05 17.13 0.45
e R T R A 6475 106.86 17370  272.26 5.08 722 883 1073 12.73 1.97
LRBAL 2 57.21 8521  136.06  197.61 437 638  7.04 841 9.23 1.28
B T e 32 B 7677 9755 14141  184.60 3.07 8.56  8.06 873  8.62 0.02
i 7480 9950 13251  163.78 2.74 834 823 819 7.6 —-0.29

WP AR i 882.71 1170.32 1385.88 1291.90 1.32 46.58 5128 56.89  58.18 0.77
EHME R Y 238.12  443.15 638.04  640.39 3.47 12.58 1943  26.19 28.82 2.90
AR 483.77 56246 59638  542.13 0.39 2553 24.64 2447 2440 -0.16
W 41576 58040  604.04  538.40 0.90 21.94 2542 2479 2421 0.34
R R TR 21021 32516 44471  487.83 2.95 11.10 1425 1825 21.96 2.38
o I 250.48  346.90 40451  350.66 1.17 1324 1520 1660 1579 0.61
R 19024  236.68 295.12  304.40 1.63 10.04 1037 1211  13.69 1.08
ANAESYNUE 2 14427  199.57 263.67 266.29 2.14 763 875 1082  11.99 1.57
iR 185.17 22122 241.64 213.92 0.50 978  9.69  9.92  9.63 -0.05
B JIE D) ik 52 4 148.58  171.39  201.13  182.67 0.71 785 751 826 822 0.16
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Table 3 Rank of DALY rate for 10 risk factors of stroke, ischemic stroke, and hemorrhagic stroke among Chinese residents from

1990 to 2019
19904 20004 20104 20194
- M wsme TR e SN wsms SYBE ek B
o 2 1 i 128327 @4k 149839 e 1694.81 [iLiE S 1770.05
2 ENERIEY 837.85 WM 73477 BAMERI5Y 801.57 EV e 903.24
3 mRE 685.60 AN E 697.47  RJH 717.51 AR 710.04
4 WA 595.10  EHERIGYR 657.14  EANRE 696.63 AR 702.37
5 b 386.14  mAESRIGY 578.30  mILbE 545.29 R E TR 575.69
6 ARG 353.19 eIk 480.72  EARFEAREL 485.08 e LA 529.63
7 ERBTEIRR 28524  ERRETREL 382,66  EWNTERITH 394.56 ANSE U2 347.41
8 KERBAARE 27422 KR 280.18  AHEALZE 310.81 T i 311.29
R 1 AE [
9 iR 266.80  AKRBAMNE 265.54  fKif 288.06 IR 280.22
10 ZRE/ALZ 20627  ARWEATZ 250.02 R EEMREA 252.03 TR 263.60
JIEL ]
it A fi 2 1 el 32238 AR 423.73  ElEE 593.86 TSR 766.11
2 WHNEATGYR 211.65 W 204.95  EHMERI5Y 293.17 B 403.40
3 R 16453 =i B AR 200.19  EfICE B 252.03 TR i 311.29
5 1 IE [ B 1 IR [ 5 1 IE [ =] e
4 EENVRE 159.88  mNEAITY 185.15 WM 238.79 W 293.36
5 W 148.76  mEAIRE 181.00 =y LA 225.92 AN E 279.77
6 Lk 11427  =HESRI5 Y 172.80  =ARE 221.77 i L 257.83
7 ARG 9496 flLKE 163.99  EHRTAITH 133.71 R R R 191.42
8 BETIRER M 64.86  FEATUETRE 82.17  mfABTERE 127.30 ZLARAL 2 138.94
9 KR 63.19 KR 76.51  BNETIRESZAR 103.63 B JIE D e 32 4 129.79
10 mfRBERR 5470  BEREYIRRSZAR 7501  ARHBALL 99.71 fIGIR 115.15
H P 2 1 A 74573 EURGEE 899.93 w4k 1015.65 i 908.28
2 ENTRIGY 48134 R 44631  BWHMESRIGY 467.59 FEHERITG 450.23
3 ERE 408.70  mAVRE 43251 MW 442.67 AN E 381.15
4 W 35125 EATRIGY 389.67  mENIRE 437.06 W 378.53
5 E b 211.61 =AY 340.76  mRBEIRE 32591 R R 342.97
6 EAMRITY 201.17 b 266.75 LK 296.45 i L 246.54
7 ERRETRE 177.59 @R EEE 250.04  EHNTAITYR 239.48 ] 214.01
8 KRBAARE 173.90  KiE 182.00 KA 216.28 LARAL 2 187.22
9 KW 160.72  KEBFEAALZ 17572  ZREAEZ 193.23 (it 150.40
10 KR 15643  {&iR 170.11 iR 177.09 B JUE D e 32 128.43
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