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[Abstract] Objective To analyze the changes of mortality and disease burden of stroke in 1990
and 2015 in Tianjin. Methods The results of the Global Burden of Diseases Study 2015 (GBD 2015) for
Chinese estimated by province were used to describe the disease burden of stroke in Tianjin. The analysis
index included number of death, mortality rate, disability adjusted life year (DALY), years of life lost (YLL)
and years lost due of disability (YLD). The change from 1990 to 2015 for all indexes was used to describe
the transitions of disease burden of stroke in the past 25 years in Tianjin. Results In 2015, the mortality
rate of stroke reached 101.53 per 100 000 people and the age-standardized mortality rate was 117.73 per
100 000 people. The DALY, YLL, and YLD reached 285 558.36, 265 627.77 and 19 930.60 person year,
respectively, and the age -standardized DALY rate, YLL rate and YLD rate were 1870.55, 1746.63 and
123.92 per 100 000 people. Compared with the result in 1990, the number of death, DALY, YLL and YLD
in 2015 were increased by 26.24%, 9.05%, 5.48% and 98.63%, respectively, while the age-standardized
mortality rate, DALY rate, YLL rate and YLD rate in 2015 were decreased by 46.75%, 52.81%, 54.32%
and 11.20%, respectively. In different types of stroke, DALY and YLL of hemorrhagic stroke were higher,
while YLD was lower than ischemic stroke in 1990 and 2015. Compared with 1990, DALY was decreased
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by 11.77%, YLL was decreased by 14.75%, and YLD was increased by 96.87% in hemorrhagic stroke in
2015, while DALY was increased by 47.38%, YLL was increased by 44.04% and YLD was increased by

100.08% in ischemic stroke in 2015. Conclusions

Disease burden of stroke became more and more

serious in Tianjin, of which the ischemic stroke was most serious, and the disease burden of stroke in men

was greater than that in women.
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Table 1. Mortality and disease burden of stroke by 5-year age bands in Tianjin, 2015

Aeelpens) e () Mortality DALY DALY rate YLL YLL rate ‘YLD YLD rate
(/100 000) (person year) (/100 000) (person year) (/100 000) (person year) (/100 000)

fl= 3 0.60 291.38 56.04 263.47 50.67 27.91 5.37

5- 2 0.55 271.21 62.71 188.81 43.66 82.40 19.05
10— 2 0.52 247.21 65.83 145.35 38.71 101.86 27.13
15- 5 0.82 523.72 87.05 343.09 57.03 180.63 30.03
20- 25 1.40 2159.85 121.08 1601.16 89.76 558.69 31.32
25— 72 3.03 5054.99 214.03 424794 179.86 807.05 34.17
30— 72 5.46 4417.98 336.13 3909.96 297.48 508.02 38.65
35- 72 8.65 3996.82 447.93 3581.18 428.23 415.64 49.70
40— 160 18.43 7748.20 892.86 7132.00 821.86 616.20 71.01
45— 445 35.02 19 134.96 1504.35 17723.64 1393.40 1411.32 110.96
50- 906 62.84 34271.57 2377.34 31778.97 2204.43 2492.60 172.91
55- 972 96.30 32167.51 3187.23 29538.05 2926.70 2629.46 260.53
60— 1581 192.12 43952.88 5342.11 40877.97 4968.38 307491 373.73
65— 1438 321.98 33199.08 7432.22 30868.84 6910.55 2330.24 521.67
70— 1574 548.39 29047.19 10122.55 27080.18 9437.07 1967.01 685.48
75— 2333 973.57 32900.03 13729.98 30907.99 12 898.65 1992.03 831.32
80— 5522 2437.80 35749.90 15781.16 35015.29 15456.88 734.62 324.28
Total 15184 101.53 285558.36 1908.76 265 627.77 1775.54 19930.60 133.22

DALY, disability adjusted life year, 1/ 5% ¥ %% 64 ; YLL, years of life lost, B 38 I E i 75 fir 51 2k 4 ; YLD, years lost due to disability,
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Table 2. Comparison of mortality and disease burden of stroke in males and females in Tianjin between 1990 and 2015
Sex Year Death (case) Standard(i/zlfi)dolggg)ality rate DALY (person year) Standar((/lizoeod O%Q)LY e
Male 1990 6709.11 ( 4894.82- 9322.93)*  249.27 ( 185.04- 335.51)* 150929.00 (108 173.74-213116.03)*  4556.99 (3328.71-6329.12)*
2015 9602.53 ( 7138.94- 12389.25)* 153.21 ( 115.77- 194.28)*  195641.29 (143 962.78-254290.16)*  2544.48 (1904.65-3271.56)*
Difference 2893.42 -96.06 44712.29 -2012.51
Difference 43.13 -38.54 29.62 -44.16
rate (%)
Female 1990 5322.86 ( 3954.77- 7039.30)* 194.07 ( 146.22- 252.04)* 110936.38 ( 82335.75-150139.51)*  3376.59 (2532.71-4487.09)*
2015 5586.57 ( 4422.46- 7029.59)%  85.16( 67.53- 10633)*  89917.07 ( 71296.29-113696.49)*  1207.08 ( 959.86-1513.08)*
Difference 263.71 -108.91 -21019.31 -2169.51
Difference 4.95 -56.12 -18.95 -64.25
rate (%)
Total 1990 12031.97 ( 9611.43- 15047.73)*  221.09 ( 180.30- 269.99)* 261 865.38 (207 564.85-329470.77)*  3963.50 (3175.17-4938.09)*
2015 15189.10( 12498.78— 18108.56)* 11773 ( 97.69- 138.77)% 285558.36 (231753.83-346 550.74)%  1870.55 (1536.85-2244.17)
Difference 3157.13 -103.36 23692.98 -2092.95
Difference 26.24 -46.75 9.05 -52.81
rate (%)
Sex Year YLL (person year) Slanda(;cili)zggg(’)l),L rate YLD (person year) Slanda(r/(lliégté(%];D rate
Male 1990 145218.25 (102761.20-207 058.37)*  4397.93 (3181.06-6139.38)* 5710.75 ( 3948.86- 7688.88)* 159.07 ( 110.47- 213.45)*
2015 183309.91 (131 684.29-243 124.37)*  2395.36 (1748.85-3142.65)* 12331.38 ( 8506.50- 16552.99)* 149.12 ( 103.26- 199.65)*
Difference 38091.66 -2002.57 6620.63 -9.95
Difference 26.23 -45.53 115.93 -6.26
rate (%)
Female 1990 106613.09 ( 77 633.99-145930.59)*  3256.70 (2415.41-4372.18)* 432329 ( 2954.68- 5821.13)* 119.89 ( 82.50- 160.76)*
2015 82317.85( 63425.79-106694.02)*  1107.92 ( 858.52-1424.77)* 7599.22 ( 5248.69- 10287.54)* 99.16 ( 68.05- 134.73)*
Difference -24295.24 -2148.78 327593 -20.73
Difference -22.79 -65.98 75.77 -17.29
rate (%)
Total 1990 251831.35 (196 894.98-320194.49)*  3823.95 (3036.30-4814.07)* 10034.04 ( 6939.06- 13464.65)* 139.55( 96.53- 187.22)*
2015 265627.77 (211367.37-327513.44)*  1746.63 (1410.01-2122.15)* 19930.60 ( 13788.59- 26908.15)* 123.92 ( 85.35- 116.67)*
Difference 13796.42 -2077.32 9896.56 -15.63
Difference 5.48 -54.32 98.63 -11.20
rate (%)

#95%UT within brackets. DALY, disability adjusted life year, /i 5% 4 7% iy 4 ; YLL, years of life lost, P& - 8 T 24 73 iy 451 S 4F 5 YLD, years
lost due to disability , 5% % JIr 25 ) gt 5 75 i 451 2% 4%

F3 1990 H1 2015 4F K HE A [ 26 B A< rh B B AE K B ELB CAAE)
Table 3. Comparison of disease burden of ischemic and hemorrhagic stroke in Tianjin between 1990 and 2015 (person year)
DALY YLL YLD

o e 1990 2015  Difference ng‘e”(i;‘;e 1990 2015  Difference Drigzr("%e 1990 2015 Difference Drlﬁzr(e;f)e

Male Ischemic 51841.85 91569.18 3972733  76.63 48617.03 84762.35 3614532 7435 3224.82 6806.82 3582.01 111.08
Hemorrhagic  99087.15 104072.12  4984.97 5.03 96601.22 98547.56  1946.34 2.01 248593 5524.56 3038.63 122.23

Female Ischemic 40315.51  44256.34  3940.82 9.77 38038.28 40054.67 2016.39 5.30 2277.23 4201.66 1924.44 84.51
Hemorrhagic  70620.87  45660.73 -24960.14 -35.34 68574.81 42263.18 -26311.63 -38.37 2046.06 3397.55 1351.49 66.05

Total Ischemic 9215736 135825.51 43668.15 47.38 86655.32 124817.03 38161.71  44.04 5502.04 11008.49 5506.44  100.08
Hemorrhagic 169708.02 149732.85 -19975.17 -11.77  165176.03 140810.74 -24365.29 -14.75 4531.99 8922.11 4390.12 96.87

DALY, disability adjusted life
I S5 1) £ i A i 401 2 4

year, 173 5% 8 4 #5674 5 YLL, years of life lost, BBl 558 if 801 47 A 51 2 4 YLD , years lost due to disability, 58 %2
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T il -TEAR- EME hypothalamic-pituitary-adrenal (HPA)

2 Y A A A P T 32 A1
fibroblast growth factor receptor 1(FGFR1)

JRAHCH # adeno-associated virus(AAV)

LR %€ cardioembolism (CE)

PR IR zine finger endonuclease(ZFN)

Becker LB IR A RIE  Becker muscular dystrophy(BMD)

Duchenne B L F2 A RAE
Duchenne muscular dystrophy(DMD)

I B L 4B neurofibromatosis type 1(NF1)

A0 ] o i 2 g Y 52
Virtual Interational Stroke Trials Archive( VISTA)
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angiotensin I receptor blocker( ARB)
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angiotensin converling enzyme inhibitor( ACEI)

I E FEIE BT perivascular space(PVS)
[ Virchow-Robin [A]J#  Virchow-Robin space( VRS) ]

IMiL-Hi £ % blood-brain barrier(BBB)

M3 B plasma exchange(PE)

SRR AZ{K  acetylcholine receptor( AChR)
SRR AR isocitrate dehydrogenase(IDH)
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BT I B0 A 4 R A years of life lost(YLL)
WHFALZ2ZE fluorescence in situ hybridization( FISH)
i liiiE & forced vital capacity(FVC)

M0 oil red O(ORO)

BT EZRE T UM induced pluripotent stem cells(iPSCs)
Miyoshi i ¥ T JJLE 2 A AE - Miyoshi mytrophy(MM)
BEMEAEFHE  motor nerve conduction velocity(MNCV)
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Online Mendelian Inheritance in Man(OMIM)
Ttz B LA SR AN ROAE

limb-girdle muscular dystrophy(LGMD)
B i T 0

adipose tissue-derived stem cells(ADSCs)
HAENLTE )
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Quantitative Myasthenia Gravis Score( QMGS)
BRI R B L subarachnoid hemorrhage(SAH)
SHFEEE  total cholesterol(TC)
KIS maximal expiratory pressure( MEP)
B KW AE maximal inspiratory pressure( MIP)

myasthenia gravis(MG)



