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Abstract; Objective
attributable to high body mass index (BMI) globally and in China from

To investigate the trends of the disease burden

1990 to 2021, to provide evidence for obesity prevention and control
strategies. Methods  Based on the Global Burden of Disease ( GBD)
2021 database, data on high BMI — related deaths, disability — adjusted
life years ( DALYs), age — standardized mortality rates, and age —
standardized DALY rates globally and in China from 1990 to 2021 were
extracted. The Joinpoint software was used to calculate the average
annual percentage change ( AAPC) of age — standardized mortality rates
and DALYs. Disease burden ranking were performed using the GBD
Compare tool. Results Globally, deaths attributable to high BMI
increased from 1. 4595 million to 3. 7091 million (increase of 154. 13% |,
AAPC =0.29% , P <0.001) ; in China, from 0. 1420 million to 0. 5756
million (increase of 305.23% , AAPC =1.12% , P <0.001). Males
showed higher increases than in females in both. Globally, the number of

DALYs increased from 48.0421 million person — years to 128. 5201
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million person — years (increase of 167.52% ), while in China, it increased from 5. 4339 million person — years to
20. 8652 million person — years (increase of 283.9% ). For China, the top five diseases for mortality rates and DALYs
rates attributable to high BMI were ischemic heart disease, hypertensive heart disease, diabetes, stroke, and chronic
kidney disease. Alzheimers disease showed an AAPC of 9.87% (P <0.001) for age — standardized mortality rate,
From 1990 to 2021, disease burden attributable to high BMI

significantly increased globally and in China, with China’ s growth rate far exceeding the global average.

rising from the 17th to the 6th place. Conclusion

Comprehensive life — cycle obesity prevention and control should be strengthened, with special focus on high — burden
diseases such as cardiovascular diseases, diabetes, and cancers. New directions for prevention and control of stroke and
Alzheimer’ s disease should be emphasized.

Key words: high body mass index; disease burden; mortality; disability — adjusted life years; average annual

percentage change
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Figure 1

ging trends

The global and Chinese burdens of deaths (A) and DALYs (B) caused by high BMI from 1990 to 2021, as well as the chan-

R 11990 4FAN 2021 4F4xpk 5 b [ = BMI Ut 040 AR L3
Table 1 The global and Chinese burden of deaths and the changing trends caused by high BMI from 1990 to 2021
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Table 2 The global and Chinese burden of DALYs and the changing trends caused by high BMI from 1990 to 2021
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Figure 2  Ranking of disease burden attributable to high BMI in China from 1990 to 2021. (A) Changes in the ranking of mortality rates
per 100,000 population for diseases attributable to high BMI. (B) Changes in the ranking of DALYs rates per 100,000 population for dis-

eases attributable to high BML
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Table 3 The burden of deaths and trends of the main diseases caused by high BMI in China from 1990 to 2021

1990 4£(95% UI)

2021 4£(95% UI)

1990 - 2021 4F

(95% CI)

T R K v d

) /10° ) JEr-3%/10° )
VPRI B S (11135,3715) (0. 1(2 5 16. 56) (662?3241) (0. o(g ,105. 39) (-4, 6_74 2-93. 9oy <0001
1 1. 4 2.81 2.4

M (6040 ,51586285) (0.69 326 15) (2463?7,93889) (1. 2,2. 76) (219, 2 gy <000t
mpmEE 125326,1611 60) (0. 105' ,405. 77) (805139112i52) (0. 3% 914 s8) (2 zé',g. s7) <0001
A (74;7,3(7)67) (0. og',(z). 33) (506227;;725) (0. 2(2 6 11. 08) (3. 2’,73 17y <000
AR A (681(,)13148) (0. 0()5 ,103. 19) (227490,563034) (0. 1(1).,(2). 29) (0. 8;,23 54y <0001

el (- 11_836,7— 59) ( -0. 1_50,' (380. o) (- 144113%2753) (-0 0(7),0. 13) B
U ( —2190?29268) (o(,)b.l 37) (- 18547 ,]152422) ( -0.0612,60. s6) (2 oé',zi. 35) <000
T (76;2,?;6) (0. o()é ,l(i 21) (221326,258633) (0. (])',(1).726) (0. 4(;',53. 73y <0001
IS ( —6183,9380) ( —0.%10,20. 04) (34%201) (0. 0()2 ,%8. 16) (5. 259',52. 75y <0-001
i (20;3,296) (0. 003',007. 1) (131365,769309) (0. 006 ,107_ 3) (2 732',0; 3y <000
AR ( 1837,280) (0. o()é ,O(i 05) (5888,7 11177> (0. 003 ,O(i 06) (0. 42',63. 79y  <0-001
IR 1747‘7,;‘%) (0. o()éf)()s. 09) (56;7,43‘372) (0. 003 ,%8. 15 (L 313',4? s9)  <0-001
ZRAER M (—83,8132) (o,(;).oz) ( —23711,01820) (-o.%10,3o. 9) (6. 12',73. 35) <0001
I LA ( 138240,220828 ) (. 1(1 201 29) (294463,867076) (0. 105 202 i (o 02',23, gy o
LI EEAR (6187888,013242804) (8. 4143,' 1793. 94) ( 1880365(;1 ,3:654964) (10. 0178,'289. 3) (0. 717',0(1), 2y <000
i e A (804293,74(:)8104) (1. o3é 354 68) (55121525,;2213865) (2.89'12,4 14) (2. 6?,9;. 24y <0001
LER (- 16322,20839) ( _09122. 6) (601;1,(1)23250) 0. i',47‘.753> (4. 9?,2;. 49y  <0-001
LA R (3373223600) (4. 72?461 65) (6335‘,‘322271) (3. 146; 191. 62) (-1. 2_21 0-90. 96y <0001
L) - 4 (105,:16) (0?6?(1)3) (9453,471212) (0. 0(2 ,105. (s 02(;)',53. 15y <0001
S (347(1)25) (o(,)b?(l)z) (27(5)3,;62) (0. 001' ,003. 05) (3. 4:,6; ge) <0001
JAITRPE L2 (82,32) 0 ,(S 01) (742,66941 ) (0?6?(1)4) (3. 3:,63]. g3) <0001
LURL sl Vi ( 122259,650042 ) (o 1()5 ,407. 84)  ( 195‘;3,272147> 0. 1()i ,2; 39) (-2 4_22 z 204y <0001
LRGN L (52(2)9,223@ (0. 009. 512 03) (1272%889) 0. o(; ,306. 7y (-1 4_11 2-01. 00y <0001
RGN Blwﬁf&iﬁﬁ (- 66329,35193 ) (- o?ﬁ(??. 2) (- 1224078,5965455 ) (- 0A1672,65. 88) (9. 639 8170 1y <000
BRVR R A ( 153(3);5,25;(3)367) (2. ot 371 35) (620;?,%(6)089) (3. 16,ig. ) (L o:a',217, 46) <0001
BRI (852109,93812444) (1. 023 ,541. 04) (2881793,7 15186526) (1. 33% 557 7) (o 92,13 34y <00
HEAE I A (525141,529;211 ) (o 8;2 ) (272;‘9”,;?108) (1. 421',2_373> (0. 9411',33. go)  <0-001
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Table 4 The burden of DALYs and trends of the main diseases caused by high BMI in China from 1990 to 2021
1990 4 (95% UI) 2021 4 (95% UI) 1990 2021 F
(95% CI)
DALYs AE KRS AT AL DALYs DALYs AEES AL DALYs frﬁﬂf?;{i fﬁCLYS "
() #/10° (NFE) #/10° ‘(%)
PRI AR Sl (343;441(?2?3034) (3. ;5,;12.945) (23352; 1,;22259) (1. 1?,411471. s8) (-3 7_23 4_33. 14y <0001
Gl (203530757,754868229> (20. 22.,:1‘. 54) (693 118665 ,82782311308) (33. 8729; 11374. 14) (2 13,3;. so) <0001
Al A EL I (37721329,?2966 ) (4 111],' 2808. 31) (209256(217,3 8]563770) (. 9284,'4202. 69) (2 2?,3;. 45y <0-001
A (2545601,3 1(3)90728) (2. sg.jg. 28) 148731759,3;975913) (7. 1178,.3237. 52) (3. 1?5.,52 on ° 0001
AR B A (181?3?3&713) (2. o3é ,T. 44) (5390985,517462812) (2. 54f 465 6) (0. 917',112, a7y <0001
L ( —341_8159,17—81671) (-3. 7_72,. 110. 19) ( —32776(2)7,776541) (- 1405.63,23. 48) - N
IR (- 82421(?2‘7‘082) (- 0.3.15,3. 43) (- 5514659,4 31663327) ( -o0. ;4315 66) (2. 1?,3; o1y <0001
- 39737 4.17 110987 5.14 0.70 0,001
(24305,59873)  (2.56,6.26)  (66012,173578) (3.07,8) (0.51, 0.90)
S (- 22336,?2534) ( -of)'zgfl. 3) 1049572,9 180(;333) (. 42é ,?. 97) (5. 23,4:. 63) <0001
FE (638106,125;922) (. 619. ,726. 95) (3599946,6 17760318) (1. 72 682 17) (2. 9?).,1; 36) <0001
AR (566?)2,?1487) (o. 6(; 9 11_ 26)  ( 160?26,22507) (. 7lé ,115. 57) (. 5(;',7(7). 96y <0001
AR B (586]65,82566754) (. é.,g. 7) ( 1652:&%2?846) (. 821' ,5: 48) (1. 319.,53 4y <0001
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