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Objective: To investigate the disease burden and trends of cataract attributable to high body mass index (BMI)
globally and in China from 1990 to 2021, analyze its distribution by age, sex, and socio-demographic index
(SDI), and project future trends from 2022 to 2040. The study aim is to provide an evidence base for optimizing
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preventive strategies for high BMI attributable cataract. Methods: Using data from the Global Burden of Disease
(GBD) 2021, we analyzed and compared the disability-adjusted life years (DALYs) for cataract attributable to
high BMI globally, in China, and across 21 GBD regions and 5 SDI quintiles from 1990 to 2021. Joinpoint
regression model was used to evaluate temporal trends in age-standardized DALY rates (ASDRs), and an
ARIMA model was applied to predict the disease burden from 2022 to 2040. Results: In 2021, the highest DALY
rates for high BMI-attributable cataract were observed in North Africa and the Middle East, Oceania, and Sub-
Saharan West Africa. The DALY rate in China remained below the global average. Between 1990 to 2021, the
global ASDR for this condition increased steadily, while China experienced a marked increase of 154.43%. Both
globally and in China, the disease burden increased with age, peaking in the 70-74 age group. Furthermore,
DALY rates were consistently higher in females than in males across all age groups. Among the 5 SDI quintiles,
the low-middle SDI quintile exhibited the highest ASDR and the fastest growth, whereas the high SDI quintile
had the lowest rate and slowest growth. ARIMA projections indicate that the global ASDR will continue to rise
through 2040, with China's projected increase substantially exceeding both the global average and all SDI
quintiles. Conclusions: The global disease burden of cataract attributable to high BMI has risen steadily since
1990 and is projected to continue increasing, with China's growth outpacing the global average. Maintaining a
healthy BMI is crucial for cataract prevention. Targeted public health policies should be strengthened,
prioritizing low-middle SDI regions, females, and older adults.

body mass index; cataract; Global Disease Burden (GBD); trend; disability-adjusted life years
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R 1 1990—2021 £JFEF& BMI 198 A fEE K 738
Table1 Cataract burden attributable to high body mass index (BMI), 1990—2021

19904F 20214F
il ) - ) — EAF‘(Sgé AAPC(95%CI)
DALYSEL  4FMSFRfEf  DALYsEL  4Emtmiffe ERFE®%)
(T ANAE)  DALYs¥(/1007) (T A4E)  DALYs¥(/1077)
LBk 6.85 1.83 24.86 2.09 58.46 1.504(1.417,1.591)
I SN X

i 0.57 0.79 4.12 2.01 154.43 3.241(2.920,3.563)
AR 0.58 0.77 4.16 1.96 154.54 3.244(2.919,3.570)
il 0.18 4.14 0.32 4.42 6.76 0.214(0.185,0.244)
R 1.12 2.08 5.89 4.12 98.07 2.255(2.210,2.300)
R 0.43 1.71 1.97 3.10 81.28 1.931(1.917,1.946)
KM 0.01 5.88 0.04 6.55 11.39 0.341(0.313,0.369)
K 0.18 1.29 0.32 1.43 10.85 0.344(0.332,0.356)
PRK 0.74 127 1.57 1.57 23.62 0.685(0.665,0.705)
ARBK 0.53 2.01 0.82 2.33 15.92 0.477(0.441,0.514)
RO A H X 0.06 0.33 0.23 0.47 42.42 1.107(1.083,1.132)
AL ZEHX 0.37 1.05 0.92 1.38 31.42 0.906(0.834,0.979)
TRAHLPE 0.02 1.08 0.08 1.51 39.81 1.091(1.049,1.134)
g b X 0.04 1.9 0.12 2.32 22.10 0.65(0.617,0.683)
T SR E 5 T 1L ik 0.10 5.30 0.32 5.58 5.28 0.159(0.081,0.237)
$7 T FEM e 0.09 2.12 0.21 242 14.15 0.422(0.401,0.443)

T S R 0.33 437 1.12 4.64 6.17 0.183(0.155,0.211)
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19904F 20214F
i - - DALF{,S% AAPC(95%CT)
DALYs$(  Efhrifif DALYs§t  ‘4Ebbrifet 2R
(I A4E)  DALYS®(/10J7) (JTA5E)  DALYSZ(/1007)
PLT FH B 0.34 4.05 1.12 4.50 11.11 0.333(0.168,0.498)
JbAEFI AR 1.05 6.99 3.50 8.33 19.17 0.579(0.548,0.610)
HERIA R 0.01 0.48 0.04 0.88 83.33 1.965(1.940,1.989)
ZRAERE P LIRS 0.13 1.71 0.46 2.7 57.89 1.494(1.446,1.541)
[ZEIR UYL 0.14 5.66 0.34 6.48 14.48 0.439(0.377,0.502)
[LE [ U TADAE} 0.32 3.99 1.20 6.55 64.16 1.602(1.554,1.651)
AIRISDIH X

R SDIMEX. 1.12 1.02 2.86 1.35 32.35 0.917(0.862,0.972)
i SDIMEX. 1.67 1.83 5.13 2.61 42.62 1.202(1.103,1.301)
HSDI X 0.39 1.85 1.41 2.89 56.21 1.439(1.254,1.625)
FRAKSDIM X 1.53 2.73 6.28 4.57 67.40 1.682(1.663,1.702)
fSDI X 2.12 2.30 9.15 3.54 53.91 1.448(1.389,1.508)

DALYs: 1iskifB75A4F; AAPC: “PIAEREALT /b H; SDI: Aha AR
DALYs: disability-adjusted life years; AAPC: average annual percent change; SDI: socio-demographic index.

ok 2.01/10 1, (RF4¥kA 2.9/10 71

M 1990 4F 2] 2021 4F, 4=3KIH K F 5 BMI Y
FI N B DALYs 30K T 262.91%, M 6.85 Ji A4E
HomE] 24.86 J1 NAE, AFE I8 bR E 1L DALYs 2 A
1.83/10 J7 34 /M%) 2.9/10 Ji . Joinpoint [B] 5 434745
BN, AAPC N 1.504%(95%CI 1.417~1.591), 1F
X 21, 214> GBD HiIX 5K F & BMI A4 A
B DALYs i AR I bR ifE {b DALYs ¥ &2 | F
i, AR AAPC B, M 3.244%(95%CI 2.919-
3.570), 1 [E 1Y DALYs 3 M 1990 4 1) 0.79/10 J7

BN &) 2021 4F 4 2.01/10 i, AAPC ik 3.241%
(95%CI 2.920~3.563)(F 1),

2.2 1990—2021 fFJAE T BMI K H AFE DALYs
BT HEE

Joinpoint [2] 5 43 M1 45 R Wox (Bl 1), 1990—
2021 4E 42 BRI K T 5 BMI 4 9 1N [ 4F 8 A i Ak
DALYs ZHRAR I FATa%, Hri: 1995-2000 4
(] 3 P, 4 AL A g3 b APC ik 2.51%
(95%CI 2.112~2.907), 2015—2021 4F &) 54 K45 -
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* Global-3 Joinpoints
1990.0-1995.0 APC=1.11*

HEALDALY S /1007 A

AEIR R

1995.0-2000.0 APC=2.51*
—— 2000.0-2015.0 APC=1.48*
2015.0-2021.0 APC=1.05*

+  China -2 Joinpoints
—— 1990.0-1995.0 APC=0.39
—— 1995.0-2000.0 APC=10.02*
—— 2000.0-2021.0 APC=2.37*

Low SDI-4 Joinpoints
1990.0-1998.0 APC=1.78*
1998.0-2010.0 APC=1.63*
2010.0-2015.0 APC=1.33*
2015.0-2018.0 APC=0.47
2018.0-2021.0 APC=1.04*
Middle-low SDI-4 Joinpoints
1990.0-1995.0 APC=1.68*
1995.0-2007.0 APC=2.29*
2007.0-2015.0 APC=1.68*
2015.0-2019.0 APC=-0.08
2019.0-2021.0 APC=1.64*

+ Middle SDI-4 Joinpoints
—— 1990.0-1995.0 APC0.99*
—— 1995.0-2000.0 APC2.85*

2000.0-2015.0 APC1.33*
—— 2015.0-2018.0 APC0.38
—— 2018.0-2021.0 APC1.41*

+ High-middle SDI-3 Joinpoints
—— 1990.0-1995.0 APC=0.31
—— 1995.0-2000.0 APC=2.64*

—— 2000.0-2010.0 APC=0.88*
—— 2010.0-2021.0 APC=1.25*

4Gy

0
1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019 2022

High SDI-3 Joinpoints

1990.0-1995.0 APC=0.62*
1995.0-2000.0 APC=1.25%
2000.0-2010.0 APC=0.29*
2010.0-2021.0 APC=1.47*

1 1990—2021 &£ Bk FHEF 5 K SDI X AE T 5 BMI 98 WEFRIRAEN DALYs REHES
Figure 1 Trends in the age-standardized DALY rate of cataract attributable to high body mass index (BMI) globally, in China,

and across 5 SDI regions, 1990—2021

%%, APC N 1.05% (95%CI 0.846~1.256).,

M\ 1990 4 B 2021 4, 7E 52 SDIHb X 1,
HIX SDI Hh X AR IS PR ifEfL DALYs i kK, H K
B, HROME SDI HiIX, 1 =5 SDI M1 X 145 i
Prififb DALYs /b, MK &% . T ETE 1998
A 2 BT AR IR A7 7 fb DALYs R K F 4Bk 1 52
SDIHB X, T 1995—2000 4 [A] H4 # ik, APC ik
10.02%, 7F 1999—2021 4F DALYs %5 T SDI Hb
DX I 4Bk B HoAth SDI HbIX

23 2021 £AETE BMIW B RNEER . EibE
=Xl

& 2 JE7/R T 2021 44 BRI R AR I A 5]
%143 69 U IX T 5 BMI G Y B ) DALYs BORITAE
WEPRIEAL DALYs %, Z5% M, Rmh EIE K
F5 BMI 1 1 BB 3 2 DUR Rl 19
K F 155 BMI [ [ N BE (1) DALY's %5 Bt 4F 1% 48 K i
BUHGIN, 7E 70~74 %/ iR E|W{H ; DALYs ZJRpf
RS RO AN, 1E 75~84 B AT RAE, T
85 % e dk 2 It . FERTA AR B, bk

DALYs B4 Frififk DALYs R 5 T Bk,

24 SDI5AETE BMI A RNBEEFKHIEZE
B KB

Kl 3 2R T 1990—2021 4F 4> BR 45 Hi X (1 4F
Frifiifk DALYs i SDI 284k )45 . Fifi SDI fY
ETF, SDI fie i A AR A9 4 A~ B 5 F X KT
75 BMI PN B (9 4F 04 A5 o fL DALYs 23 2 T+
3 14 SDI AR YE A T 0.45~0.65 B, #B41
] RN b X 1 4F I PR AL DALYs I E SDI 1) T
B TR RS B AR fb e A, TP E Y SDI
AT 0.45~0.73 Z 8], AE IS FRIEfL DALYs % Fif
SDI Tt e M e T .

Kl 4 7R T 2021 4F 204 4~ [E SR HLIX 5 AT
7= BMI % [ N B A #1845 fE 46 DALYs % 5 SDI 2
B SCHE . S5 BN, 24 SDI<0.58 i, 4E#& bR
fk. DALYs 2R Fifi %5 SDI (34 hn, (AR5 25 b
# SDI Y4 &1 N[ 24 SDI AT 0.67~0.72 i,
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2 20222040 FIRETH BMI KA NEFRITENL DALYs ZH ARIMA EETAE
Table 2 Predicted age-standardized DALY rate of cataract attributable to high body mass index (BMI) by the ARIMA model,

2022—2040
AEIAFRIEILDALYS®(/1005 N)
A
4ER i fRSDIE X FR{RSDIHI X HSDI X 15 HSDIHiL X {51 SDIH X

2022 2.94 2.05 2.90 4.61 3.58 2.63 1.36
2023 2.97 2.09 2.94 4.66 3.62 2.65 1.38
2024 3.01 2.13 2.97 4.71 3.66 2.68 1.39
2025 3.04 2.17 3.00 4.76 3.70 2.70 1.41
2026 3.08 221 3.04 4.82 3.74 2.73 1.42
2027 3.11 2.25 3.07 4.87 3.78 2.76 1.43
2028 3.15 2.29 3.10 4.93 3.82 2.78 1.45
2029 3.18 2.33 3.13 4.99 3.86 2.81 1.46
2030 3.22 2.37 3.17 5.04 3.90 2.83 1.47
2031 3.25 2.41 3.20 5.10 3.94 2.86 1.49
2032 3.29 2.44 3.23 5.16 3.98 2.88 1.50
2033 3.32 2.48 3.27 521 4.02 2.91 1.52
2034 3.35 2.52 3.30 5.27 4.06 2.93 1.53
2035 3.39 2.56 3.33 5.33 4.11 2.96 1.54
2036 3.42 2.60 3.36 5.38 4.15 2.98 1.56
2037 3.46 2.64 3.40 5.44 4.19 3.01 1.57
2038 3.49 2.68 3.43 5.50 4.23 3.03 1.58
2039 3.53 2.72 3.46 5.55 427 3.06 1.60
2040 3.56 2.76 3.50 5.61 431 3.08 1.61

A2 (%) 21.09 34.63 20.69 21.69 20.39 17.11 18.38

DALYs: {H5RMEEFaE,

DALYs: disability-adjusted life years.
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