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Trends in disease burden of aortic aneurysm attributable to high
body mass index in China based on GBD data
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Abstract Background and Aims: Aortic aneurysm, a major cardiovascular disease with high mortality and

disability rates, has emerged as a critical global public health challenge. Elevated body mass index
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(BMI) has been confirmed as an independent risk factor for aortic aneurysm. However, the long-term
trends and heterogeneity of the disease burden attributable to high BMI in China—across sex, age, and
region—remain insufficiently studied. This study, based on the Global Burden of Disease (GBD)
database, aimed to analyze the changes in the disease burden of high BMI-related aortic aneurysm in
China from 1990 to 2021 and compare these trends with those in global and socio-demographic index
(SDI)-stratified regions.

Methods: Data from GBD 2021 were used to extract mortality rates and disability-adjusted life years
(DALY) due to aortic aneurysm attributable to high BMI in China from 1990 to 2021. Age-standardized
mortality rate (ASMR) and age-standardized DALY rate (ASDR) were calculated. Long-term trends
were assessed using the estimated annual percentage change (EAPC) and Joinpoint regression models.
An autoregressive integrated moving average model was applied to project trends from 2022 to 2036.
Results: During the study period, deaths and DALY from aortic aneurysms attributable to high BMI in
China increased nearly sevenfold. ASMR rose from 1 to 3 per 100 000 population (EAPC=3.91), and
ASDR increased from 23 to 74 per 100 000 (EAPC=4.11), both showing a marked upward trend. Males
consistently bore a higher burden across all age groups, particularly among those aged =65 years.
Decomposition analysis revealed that the increased burden in males was mainly driven by
epidemiological improvements, while that in females was primarily attributable to population aging.
Compared with the United States and global trends, China exhibited a faster increase in high BMI-
related aortic aneurysm burden, which is projected to remain elevated over the next 15 years.
Conclusion: The disease burden of aortic aneurysm attributable to high BMI continues to rise in China,
with pronounced differences across sex and age. Targeted weight management, health interventions, and
early screening strategies are urgently needed for high-risk populations to curb the upward trend and
optimize public health resource allocation.

Aortic Aneurysm; Body Mass Index; Global Burden of Disease; Disability-Adjusted Life Years
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Table 1 Burden of aortic aneurysm attributable to high BMI in China in 1990 and 2021: number of deaths, DALYs, ASMR,
and ASDR (continued)
DALY
PER Bi%(95% UI) ASDR(95% UI)
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Figure 1 Trends in mortality rate and DALYSs of aortic aneurysm attributable to high BMI (1990 and 2021) A: Age-specific

mortality rate in 1990; B: Age-specific mortality rate in 2021; C: Age-specific DALYs in 1990; D: Age-specific DALY in
2021; E: Age distribution of deaths by sex in 1990; F: Age distribution of deaths by sex in 2021; G: Age distribution of
DALYs by sex in 1990; H: Age distribution of DALY's by sex in 2021; I: Time trends of deaths and ASMR from high BMI-
related aortic aneurysm (1990-2021); J: Time trends of DALY's and ASDR from high BMI-related aortic aneurysm (1990-
2021)
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Decomposition analysis of changes in mortality rate and DALYSs of aortic aneurysm attributable to high BMI from

1990 to 2021 (stratified by sex; contributions from population growth, population aging, and epidemiological

changes)
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A: Decomposition of driving factors for changes in mortality rate; B: Decomposition of driving factors for

3.86) F13.86% (95% Ul=3.64~4.08) . 7£ B 1,
X — B BoE oy 8 (%M ASMR 9 AAPC=
441%, HVEASDR 1Y AAPC=4.56% , ] P<0.05), Tfi
PR W 55 R F 2% (Lo Pk ASMR A9 AAPC=2.53%, &
P ASDR ] AAPC=2.49%, ¥ P<0.05). tHILZ T,
% ETE R — B W2 5 7 A = BMI A 21 ASMR FI
ASDR T [, AAPC %3 % A -2.29% F1-1.91% (P<
0.05). AFKEHE N, AMHBAAFED, ASMR H
AAPC h -0.90%, ASDR [ AAPC K -0.68% (P<
0.05) o 3X S % BN i T [ G HE G i S8 E R A
T BB MR ENL (£2) (K4),

2.5 1990—2021 £ BMI S & W ik E R iEE
SDIt X IS E



Well  KILIU, % E T GBD B AR B B E AR E I O X 3 OB R R AR AT 1163

E2 32N
95+ - 95+- g B 95+
90~94 - 90~94. . _ - 90~94-
- s -
2 6569+ S 2 6569 PR 2 6569 FESI
% 60~64 - | k9 Z 60-64 | S Z 60-64- | s
& 55-59- uy & 55-59- B2 s L]
50~54 - 50~54. 50~54-
4549 - 45~49. 45~49.
40~44 - 40~44. 40~44.
35-39. 35-39. 35-39.
30~34. 30~34. 30-34.
25-29. 2529 25-29.
500 0 500 1000 0 500 1000
1990 4FFET L A 2021 4FFETHL B C
ESE| s
95+ - ,- 95+ o 95+
 60-64- 1 | E3 Z 60-64- | ES § 60~64- " E3
E55-59. F L_E} £ 55~59- Hy & 55-50- LE}
50~54 - - 50~54. 50~54-
45-49 - - 45-49- 45-49.
40~44 - 40~44- 40~44.
35~39. ' T 35~39. 35~39-
30~34. 1 30~34 30~34.
25~29. I 25~29. 25~29.
100 50 0 50 100 D 0 E 40 0 20 E
2021 4E3ET 8L 1990 4E5ET 4L 2021 4ESET AL
E %M
954+ 95+- 95+ 4
90~94- 90~94- 90~94-
85-89- 85-89- 85-89- E B
80-84- 80-84 80-84- E B
S w6 w poeo -
Zaor- B:  few - L omr pew e
5559 - Hy 5559, - WYy Essoso - uy
50~54 - 50~54. 50~54- E E
45-49 - 45-49 45-49- ' B
40~44 - 40~44 40~44-
35-39 - 35-39 35-39-
30~34- 30~34 30~34-
25-29- 2529 e 2529
10000 0 10000 20000 G 20000 10000 0 10000 10000 20000 H 2500 2500 5000 |
1990 4F DALY 20214 DALY 19904E DALY
ESE| s hE
95+ " 95+ : 95+
90-94 - 90-94 | 90-94-
85-89- 85~89 B 85~89-
80~84- 80-84 {E B 80~84-
75~79 - 75~79 i B 75~79-
= 65469 PESI 3 6569 Y E s = 65-69- FESI
Ep B oo P e
s5-50- B Zse N " S5 ol
30~34 - 30~34 ] 30~34-
25-29- 25-29 F B 25-29-
2000 1000 0 1000 2000 3000 100 0 100 200 1000 1000
20214E DALY J 1990 4F DALY K 2021 4F DALY L

E3 &BMIMEXEZKEL TS DALY WEKE P EFR- S HXILE (1990 F 52021 £F) A: 1990 A ERALT 4R
W—VER M s Br 2021 AERERIET AR -PERI M 5 C: 1990 4FSEESET- X 4% ; D2 2021 4F S EAET XN #AH; E:
1990 4EH EISET= 434 3 F: 2021 4EHEISET- 4045 G: 1990 4E 2Bk DALY 4R M504 s H: 2021 4E 4Bk DALY 4R -
oA s 12 1990 4F 2 [F DALY ¥R 445 J: 2021 4R 36 [E DALY XHhj 4% K: 1990 4Ff1[E DALY 434 ; L: 2021 4F
HiE DALY 43
Figure 3 Comparison of age- and sex-specific distributions of deaths and DALYs from aortic aneurysm attributable to high
BMI in the world, the United States, and China (1990 and 2021) A: Age- and sex-specific distribution of deaths
globally in 1990; B: Age- and sex-specific distribution of deaths globally in 2021; C: Corresponding distribution of deaths
in the United States in 1990; D: Corresponding distribution of deaths in the United States in 2021; E: Distribution of deaths
in China in 1990; F: Distribution of deaths in China in 2021; G: Age- and sex-specific distribution of DALYs globally in
1990; H: Age- and sex-specific distribution of DALY globally in 2021; I: Corresponding DALY distribution in the United
States in 1990; J: Corresponding DALY distribution in the United States in 2021; K: DALY distribution in China in 1990;
L: DALY distribution in China in 2021
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R2 1990—2021 %5 BMI T £ 1Rk ASMR 5 ASDR IR X R £IK TN ES
Table 2 Global trends in ASMR and ASDR of aortic aneurysm attributable to high BMI in China, the United States, and
worldwide from 1990 to 2021

ASMR ASDR
= Ay APC(95% UI) AAPC(95% UI) ARy APC(95% UI) AAPC(95% UI)
GRS

2 NBE 1990—1995 3.26(2.90~3.62) 3.67(3.48~3.86) 1990—1995 3.50(3.08~3.91) 3.86(3.64~4.08)
1995—2002 2.58(2.32~2.84) — 1995—2001 2.44(2.05~2.83) —
2002—2006 4.26(3.53~4.99) — 2001—2005 3.70(2.88~4.53) —
2006—2010 7.79(7.07~8.51) — 2005—2010 7.91(7.38~8.44) —
2010—2013 1.88(0.48~3.30) — 2010—2013 2.08(0.47~3.72) —
2013—2021 3.25(3.09~3.42) — 2013—2021 3.43(3.24~3.62) —

Ltk 1990—1996 2.63(2.37~2.88) 2.53(2.39~2.68) 1990—1995 2.68(2.35~3.02) 2.49(2.34~2.63)
1996—2006 1.85(1.74~1.97) — 1995—2006 1.86(1.77~1.96) —
2006—2010 4.55(3.93~5.18) — 2006—2010 4.83(4.23~5.44) —
2010—2013 1.22(0.04~2.42) — 2010—2013 1.02(-0.16~2.21) —
2013—2021 2.81(2.67~2.95) — 2013—2021 2.62(2.48~2.76) —

B 1990—1995 3.79(3.35~4.23) 4.41(4.19~4.63) 1990—1995 4.00(3.45~4.55) 4.56(4.29~4.83)
1995—2001 3.04(2.66~3.43) — 1995—2001 2.87(2.40~3.34) —
2001—2005 5.13(4.31~5.96) — 2001—2005 5.01(4.00~6.03) —
2005—2010 9.16(8.64~9.69) — 2005—2010 9.62(8.98~10.27) —
2010—2013 2.27(0.66~3.90) — 2010—2013 2.41(0.43~4.42) —
2013—2021 3.38(3.19~3.58) — 2013—2021 3.70(3.46~3.94) —

ESE
1990—1999  -0.34(-0.59~-0.09) -2.29(-2.65~-1.92)  1990—1999  -0.53(-0.77~-0.28) -1.91(-2.26~-1.55)
1999—2006  —4.25(-4.69~-3.80) = 1999—2006  -3.84(-4.28~-3.39) =
2006—2009  -8.03(-10.51~-5.48) — 2006—2009  -7.60(-10.05~-5.08) =
2009—2012  -3.71(~6.26~-1.09) = 2009—2012  -2.71(-5.25~-0.10) =
2012—2021  -0.21(-0.45~0.03) — 2012—2021 0.49(0.25~0.73) —

LBk
1990—1994 1.43(1.06~1.81) -0.90(-0.98~-0.81)  1990—1994 1.80(1.41~2.20) -0.68(-0.76~-0.59)
1994—1999  -0.68(-1.05~-0.31) — 1994—1999  -0.88(-1.27~-0.50) —
1999—2012  -2.30(-2.37~-2.23) — 1999—2012  -1.94(-2.01~-1.87) —
2012—2021 0.01(-0.09~0.12) — 2012—2021 0.18(0.07~0.29) —
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Table 3 Joinpoint regression analysis of age-specific ASMR and ASDR trends for aortic aneurysm attributable to high BMI

globally, and across different SDI regions from 1990 to 2021

i ASMR ASDR

ARy APC(95% UI) AAPC(95% UI) Ay APC(95% UI) AAPC(95% UI)
Hu
4ER 1990—1994 1.43(1.06~1.81) -0.90(-0.98~-0.81) 1990—1994 1.80(1.41~2.20) -0.68(-0.76~-0.59)
Sk 1994—1999  -0.68(-1.05~-0.31) — 1994—1999  -0.88(-1.27~-0.50) —
4Ek 1999—2012 -2.30(-2.37~-2.23) — 1999—2012 -1.94(-2.01~-1.87) —
4pR 2012—2021 0.01(-0.09~0.12) — 2012—2021 0.18(0.07~0.29) —
SDI
-t 1990—1994 5.04(2.88~7.25) 0.47(0.14~0.80) 1990—1994 5.83(3.89~7.80) 0.48(0.17~0.80)
m-H 1994—2011 -0.48(-0.73~-0.23) = 1994—2002 -0.91(~1.68~-0.13) —
m-d 2011—2021 0.30(-0.21~0.82) = 2002—2021 -0.03(-0.20~0.15) =
= 1990—1995 0.26(-0.09~0.60) -1.82(~1.99~-1.65) 1990—1995 0.21(-0.15~0.57) -1.66(~1.87~-1.46)
=] 1995—2000  -1.38(~1.86~-0.89) = 1995—2000  -1.56(-2.06~-1.05) =
(=] 2000—2011  -3.85(-3.96~-3.73) = 2000—2006  -3.34(-3.69~-2.98) =
= 2011—2014  -1.83(-3.35~-0.29) = 2006—2009  —4.31(-5.85~-2.74) =
= 2014—2021  -0.37(-0.58~-0.16) = 2009—2013  -2.50(-3.29~-1.71) =
= — — — 2013—2021  -0.18(-0.36~-0.01) =
k= 1990—2002 3.39(3.30~3.48) 2.83(2.61~3.06) 1990—2002 3.41(3.31~3.51) 2.87(2.73~3.02)
flk=F 2002—2006 1.88(1.14~2.63) = 2002—2006 2.07(1.27~2.88) =
fik-F  2006—2009 3.34(1.89~4.82) = 2006—2019 2.85(2.76~2.95) =
fik-  2009—2012 2.26(0.84~3.71) = 2019—2021 1.40(-0.09~2.92) —
fik-F 2012—2019 3.06(2.82~3.30) = = = =
filk-F 2019—2021 0.78(-0.61~2.18) — — — —
(LIS 1990—1995 1.84(1.65~2.04) 1.70(1.61~1.79) 1990—1995 1.90(1.74~2.06) 1.77(1.70~1.84)
(LIS 1995—2000 0.83(0.57~1.10) — 1995—2000 1.01(0.80~1.23) =
(IS 2000—2006 0.02(-0.18~0.21) — 2000—2006 0.14(-0.02~0.30) =
i 2006—2010 1.95(1.52~2.38) = 2006—2010 1.96(1.61~2.31) =
i 2010—2017 3.16(3.01~3.31) = 2010—2017 3.02(2.90~3.14) =
(IS 2017—2021 2.36(2.09~2.63) = 2017—2021 2.67(2.45~2.89) =
CR 1990—1996 3.93(3.57~4.28) 1.78(1.66~1.91) 1990—1994 4.50(3.96~5.03) 1.83(1.67~2.00)
i 1996—2004 1.92(1.64~2.20) = 1994—2000 2.46(2.08~2.83) =
Hh 2004—2014 0.56(0.37~0.74) = 2000—2008 1.14(0.92~1.36) =
el 2014—2021 1.57(1.30~1.85) = 2008—2013 0.32(-0.20~0.84) —
rh = = — 2013—2018 1.32(0.81~1.84) =
e = = — 2018—2021 2.35(1.53~3.18) =

2.6 2021—2036 F£H[E T BMI &

BRI E I ASMR

Bk (EeC) .

AL, ASDR M 1990—2021 4F

F1 ASDR Fiuill

M 1990—2021 4F, 1[5 [H] =5 BMI 3 2 1) ASMR
SERP B, RO BMLXF 3 3h kR e
S W . 2021—2036 4F B 0 %, ASMR
kst b, AR EBNE (K6A) . FEWITE
A WLE I N SL R 7B (1 ASMR, I H #3153
PEAY 3 KB AR R P (151 6B) o Lo Pk () ASMR i i1
W AR R PR B G, (HR IR B AT 25 O Fr
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Figure 6 Actual (1990-2021) and predicted (2021-2036) trends of disease burden of aortic aneurysm attributable to high BMI
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