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Assessment of disease burden and trend prediction of ischemic stroke attributable
to high fasting plasma glucose in China: prevention and control strategies for key
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[Abstract] Objective To systematically assess the disease burden of ischemic stroke (IS)
attributable to high fasting plasma glucose (HFPG) among Chinese adults aged 25 years and older from 1990 to
2021 based on 2021 Global Burden of Disease (GBD) data, and to analyze population disparities and project
trends for 2022 to 2035, providing evidence for prevention and control strategies. Methods Data were
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extracted from the GBD 2021 database, including age-standardized mortality rate (ASMR), disability-adjusted
life years per million (ASDR), and population subgroup data for HFPG-related IS in China from 1990 to 2021.
Joinpoint regression model was used to analyze temporal trends, and Bayesian age-period-cohort (BAPC)
model was employed to predict future burden changes. Results Overall, both the ASMR and ASDR for
HFPG-related IS showed a declining trend from 1990 to 2021 among individuals aged 25 and older in China.
However, in 2021, the ASMR (19. 76 per 100 000) and ASDR (354. 37 per 100 000 person-years) remained
significantly higher than the global levels (ASMR=14. 69 per 100 000; ASDR=266. 36 per 100 000 person-
years). The disease burden was higher in males than in females, with an increasing trend among those aged 25
to 44 years and a non-significant decline among those aged 80 years and older. Projections indicated that
China’s ASMR and ASDR will be in a continuous decline from 2022 to 2035, with a projected rate of decrease
exceeding the global average, though absolute levels will still remain higher than the global average.
Conclusion Although the overall burden of HFPG-related is among Chinese individuals aged =25 years
has decreased, the prevention and control situation remains severe. Countermeasures It is recommended
to enhance blood glucose screening for high-risk populations and standardized primary care management.
Precise intervention strategies should be formulated for males, the elderly, and other young high-risk groups.
Additionally, it is essential to improve the continuum of stroke treatment, rehabilitation services, and medical

insurance coverage, while establishing a monitoring, evaluation, and early warning system to curb the burden
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of hyperglycemia-related ischemic stroke.
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Table 1 AAPC of the disease burden of IS due to HFPG in China and globally from 1990 to 2021

ASMR/100 000 ASDR/100 000

ftem 1990 2021 AAPC(95% CI) 1990 2021 AAPC(95% CI) P
China

Both 20. 82 19.76 -0. 07(-0. 48~0. 33) 0.727 366. 54 354.37 -0. 02(-0. 34~0. 30) 0. 908
Male 25.37 26.95 0.30(-0. 14~0. 74) 0.176 434.09 457.65 0.21(-0. 16~0. 57) 0.269
Female 17.98 14.91 -0.49(-1. 06~0. 07) 0. 087 318.26 274.37 -0. 39(-0. 80~0. 02) 0. 064
Global

Both 19. 11 14. 69 -0. 84(-0. 98~-0.71) <0. 001" 320. 33 266. 36 -0. 58(-0. 71~-0. 45) <0. 001"
Male 21.00 17.09 -0. 63(-0. 75~-0.51) <0. 001" 359.93 312. 68 -0. 43(-0. 52~-0. 35) <0. 001"
Female 17.70 12. 80 -1.00(-1.23~-0.77) <0. 001" 289. 04 227.54 -0.74(-0. 87~-0. 61) <0. 001"

a: P<0.05; AAPC: Average annual percent change; IS: Ischemic stroke; HFPG: High fasting plasma glucose; ASMR: Age-standardized

mortality rate; ASDR: Age-standardized disability-adjusted life years rate; CI: Confidence interval
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A: ASMR in China; B: Global ASMR; C: ASDR in China; D: Global ASDR. ASMR: Age-standardized mortality rate; ASDR: Age-
standardized disability-adjusted life years rate; IS: Ischemic stroke; HFPG: High fasting plasma glucose

E1 1990—2021 &£ R E LIk HFPG FTE IS B9 ASMR 1 ASDR T L #4

Figure 1 Trends of ASMR and ASDR in IS caused by HFPG in China and globally from 1990 to 2021

£2  1990—2021 £ E A F 14 3 B 4E HFPG AT 2 IS 4% 138 &Y Joinpoint 25 3
Table 2 Joinpoint results of the disease burden of IS due to HFPG in different gender groups in China from 1990 to 2021

ASMR/100 000 ASDR/100 000
fiem Period APC(95% CI) P Period APC(95% CI) P

Both 1990—1996 0. 22(=0. 25~0.70) 0.338 1990—1996 0. 07(=0. 45~0.31) 0. 688
1996—2000 4.13(2.75~5.53) <0. 001° 1996—2000 3.63(2. 54~4.73) <0.001°

2000—2004 2.21(0.92-3.51) 0. 002" 2000—2004 1.76(0. 74~2.79) 0. 002"

2004—2007 ~4.63(=7.08~-2. 11) 0.001° 2004—2007 ~3.86(-5. 82~1. 86) 0. 001"

2007—2010 1.21(~1.37~3.86) 0.335 2007—2010 1.35(~0.70~3. 44) 0. 181

2010—2021 ~1.62(~1.80~-1.43) <0.001° 2010—2021 ~1.23(~1.37~-1.09) <0.001°

Male 1990—1996 0. 66(0. 06~1. 26) 0. 032" 1990—1996 ~0. 14(=0. 78~0.51) 0. 650
1996—2004 3.79(3. 35~4.24) <0.001° 1996—2004 3.00(2. 71-3.29) <0.001°

2004—2007 4. 34(~7.29~-1.29) 0. 008" 2004—2007 -3.61(-5.98~-1.18) 0. 007"

2007—2010 2.27(-0.91-5. 56) 0.153 2007—2010 2. 08(~0. 46~4. 69) 0.102

2010—2021 “1.61(~1.84~-1.38) <0.001° 2010—2016 0.86(~1. 43~-0.28) 0. 006°

2016—2021 ~1.87(-2.51~-1.23) <0.001°

Female 1990—1996 ~0.09(=0. 91~0. 74) 0.825 1990—1996 ~0. 33(=0. 93~0.27) 0. 260
1996—2000 4.07(1.75~6. 44) 0. 002° 1996—2000 3.53(1. 84~5.24) <0.001°

2000—2004 1.31(-0. 80~3. 47) 0.211 2000—2004 1.01(=0. 53~2. 58) 0.188

2004—2007 ~4.46(-8.52~-0.21) 0. 041° 2004—2007 ~3.89(=6. 90~-0.79) 0.017"
2007—2021 ~1.58(~1.80~1.36) <0.001° 2007—2021 ~1.15(~1. 30~-0. 99) <0.001°

a: P<0.05; IS: Ischemic stroke;

HFPG: High fasting plasma glucose; ASMR: Age-standardized mortality rate; ASDR:

disability-adjusted life years rate; APC: Annual percent change; CI: Confidence interval

Age-standardized
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Figure2 Changes in the disease burden of IS attributable to HFPG in different age groups in China and globally from 1990 to 2021
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Table 3 AAPC of disease burden of IS due to HFPG by age groups in China and globally from 1990 to 2021
Mortality in China DALYs rate in China Global mortality Global DALYs rate
Age group
AAPC(95% CI) P AAPC(95% CI) P AAPC(95% CI) P AAPC(95% CI) P

25~29 0.72(0.33~1.11) <0. 001" 0.78(0.51~1.04) <0. 001" 0. 08(-0. 17~0. 32) 0. 537 0. 34(0. 15~0. 52) <0.001"
30~34 0.91(0. 24~1.58) 0. 008" 1.03(0. 61~1. 46) <0. 001 0. 42(-0. 05~0. 90) 0. 082 0. 72(0. 46~0. 99) <0.001°
35~39 0.59(0.21~0.98) 0. 003" 0.90(0. 65~1. 15) <0.001" 0. 34(0. 11~0. 56) 0.003" 0. 62(0. 49~0. 75) <0.001°
40~44 0.37(-0. 13~0. 87) 0. 151 0. 75(0. 46~1. 03) <0.001" 0. 32(0. 12~0. 53) 0.002° 0. 60(0. 47~0. 74) <0.001"
45~49 -0.40(-0. 95~0. 15) 0. 155 0. 06(-0. 37~0. 49) 0.793 0. 00(-0. 43~0. 44) 0.993 0. 31(-0. 00~0. 63) 0.051
50~54 -0.88(-1.22~-0.53)  <0.001°  -0.46(-0.82~-0. 10) 0.013"  —0.29(-0. 55~-0.03) 0.027° 0. 00(-0. 20~0. 21) 0. 967
55~59 -1.08(-1.39~-0.77)  <0.001*  -0.65(-0.88~-0.41)  <0.001° -0.43(-0.64~-0.22)  <0.001"  =0.15(=0.33~0.03) 0. 093
60~64 -0.68(=1. 15~-0.21) 0.005"  -0.35(-0.73~0.03) 0.067  -0.56(-0.80~-0.33)  <0.001"  -0.38(-0.58~-0.17)  <0.001"
65~69 -0.68(=0.94~-0.41)  <0.001"  =0.39(=0.65~-0.13) 0.003"  -0.50(-0.70~-0.30)  <0.001"  -0.32(-0.49~-0.15)  <0.001"
70~74 -0.45(-0. 73~-0. 18) 0.001°  -0.23(-0.47~0.01) 0.065  —0.65(-0.90~-0.41)  <0.001°  -0.52(-0.77~-0.28)  <0.001"
75~79 -0.22(-0. 53~0. 09) 0. 163 -0.03(-0. 31~0. 26) 0.854  -0.99(-1.12~-0.87)  <0.001°  -0.80(-0.90~-0.71)  <0.001"
80~84 0. 12(-0. 45~0. 69) 0. 691 0. 27(-0. 20~0.75) 0.261  -0.91(-1.01~-0.80)  <0.001°  -0.76(-0.86~-0.67)  <0.001"
85~89 0.41(-0.22~1.04) 0.202 0.50(=0.09~1. 11) 0.099  -0.89(-1.08~-0.70)  <0.001°  -0.80(-1.03~-0.57)  <0.001"
90~94 0.21(-0. 40~0. 82) 0. 502 0. 30(-0. 28~0. 89) 0.310  -0.91(~1.04~-0.77)  <0.001"  -0.79(-0.91~-0.66)  <0.001"
=95 0. 20(~0. 26~0. 66) 0. 404 0. 25(-0. 19~0.70) 0.268  —0.68(-0.85~-0.51)  <0.001"  -0.59(-0.75~-0.42)  <0.001"

a: P<0.05; AAPC:

adjusted life years; CI: Confidence interval

Average annual percent change; IS: Ischemic stroke; HFPG: High fasting plasma glucose; DALYs: Disability-
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Figure 3 Projected burden of disease for IS due to HFPG in China and globally from 2022 to 2035
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Table4 ASMR and ASDR predictions for IS due to HFPG in China and globally from 2022 to 2035

ASMR in China(95% CI)

ASDR in China(95% CI)

Global ASMR(95% CI)

Global ASDR(95% CI)

Year (per 100 000) (per 100 000) (per 100 000) (per 100 000)

2022 19. 12(18. 13~20. 11) 347.13(331.22~363. 04) 14.52(14. 16~14. 89) 265.95(259. 8~272. 1)
2023 18. 51(16. 95~20. 08) 339.58(315. 03~364. 12) 14.33(13. 76~14.91) 264.16(254. 81~273.51)
2024 17.93(15. 65~20.2) 332.29(296. 89~367. 69) 14.16(13. 32~14.99) 262.49(249. 02~275. 96)
2025 17.36(14. 31~20. 41) 325.26(277.61~372.9) 13.98(12. 85~15. 11) 260. 92(242. 66~279. 17)
2026 16. 81(12. 94~20. 67) 318. 44(257. 56~379. 31) 13.81(12. 35~15.26) 259.39(235. 82~282.95)
2027 16.27(11. 56~20. 98) 311. 87(237. 01~386. 73) 13.64(11. 83~15. 45) 258. 01(228. 66~287. 36)
2028 15.76(10. 19~21. 33) 305.57(216. 13~395. 01) 13.49(11.31~15. 66) 256. 82(221.27~292. 37)
2029 15.27(8.83~21.71) 299. 54(195. 05~404. 02) 13.34(10. 77~15.91) 255.76(213. 63~297. 89)
2030 14. 8(7. 48~22.11) 293.75(173. 85~413. 66) 13.21(10. 23~16. 18) 254. 81(205. 75~303. 86)
2031 14.34(6. 16~22.52) 288. 18(152. 55~423. 81) 13.07(9. 68~16. 47) 253.91(197. 61~310. 21)
2032 13.9(4. 87~22.94) 282. 84(131.22~434. 46) 12.95(9. 13~16. 78) 253. 16(189. 27~317. 06)
2033 13.49(3. 6~23.37) 277.74(109. 91~445. 57) 12. 84(8.57~17.12) 252.59(180. 76~324. 41)
2034 13.09(2. 37~23.81) 272.87(88. 63~457. 11) 12. 74(8.00~17. 48) 252.13(172.07~332.2)
2035 12.71(1. 16~24. 26) 268. 23(67. 42~469. 04) 12. 65(7. 43~17. 86) 251. 76(163. 15~340. 36)
AAPC -3.09%(-3.10~-3.09) -1.97%(-1.98~-1.95) -1.06*(~1. 08~-1.05) -0.42%(-0. 43~-0. 41)
P <0.001° <0.001" <0.001" <0.001°

a: P<0.05; ASMR: Age-standardized mortality rate; ASDR: Age-standardized disability-adjusted life years rate; IS: Ischemic stroke;

HFPG: High fasting plasma glucose; CI: Confidence interval; AAPC: Average annual percent change
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