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Global and regional trends in cataract burden

attributable to household air pollution, 1990-2021:

comparative analysis across China and
high-burden regions

XIAO Yukun’, HUANG Yunzhi®, JIN Guangming, WANG Qiwei, LIU Zhenzhen

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key

Abstract

Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

Objective: To analyze the sex- and age-specific distribution of cataract attributable to household air pollution
(HAP) globally, in China, and in high-burden regions (South Asia, Southeast Asia, Oceania, and sub-Saharan
Africa) from 1990 to 2021, and to project trends through 2035. This study aims to provide epidemiological
evidence to optimize clean fuel control strategies and inform targeted cataract prevention. Methods: Using data
from the Global Burden of Disease (GBD) 2021, we analyzed disability-adjusted life years (DALYs) for cataract
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attributable to HAP from 1990 to 2021 globally, in China, and across South Asia, Southeast Asia, Oceania, and
sub-Saharan Africa. Joinpoint regression was used to calculate annual percentage change (APC) and average
annual percentage change (AAPC). Autoregressive integrated moving average (ARIMA) and linear models were
employed to project disease burden trends from 2022 to 2035. Results: In 2021, the highest age-standardized
DALY rates (ASDRs) for HAP-attributable cataract were observed in South Asia, Oceania, sub-Saharan Africa,
and Southeast Asia. Between 1990 and 2021, the global ASDR decreased by 38.42%. South Asia bore the highest
absolute burden (1.03 million DALYs), followed by Southeast Asia (480,200 DALYs). Across all regions, DALY
rates were consistently higher in females than in males. Globally, the ASDR exhibited a significant downward
trend (AAPC: —-1.51%, 95% CI: —1.65% to —1.37%). Older adults (aged =60 years) constituted the primary
demographic bearing this burden across all regions. ARIMA projections indicate that the ASDR will continue to
decline globally, as well as in China, South Asia and Oceania through 2035, whereas Southeast Asia and sub-
Saharan Africa are projected to experience a U-shaped rebound. Conclusions: The global age-standardized
burden of cataract attributable to HAP declined steadily from 1990 to 2021, a trend projected to continue.
However, the anticipated rebound in Southeast Asia and sub-Saharan Africa warrants close attention.
Prevention efforts should prioritize high-burden regions, namely Southeast Asia, South Asia, and sub-Saharan
Africa, and target older adults, particularly female. Furthermore, integrating HAP exposure into cataract risk
assessments for older patients has important clinical implications.

Keywords  household air pollution; cataract; global burden of disease; temporal trend; disability-adjusted life years
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F1 2021 FE£HKE 21 MRFPRTFENZKTENE NEERITEL DALYs RHEE
Table 1 Ranking of age-standardized DALY rates of cataract attributable to household air pollution globally and across 21

regions in 2021

HE#

X AR HREILDALYSZR(/1007) 95%ClI
1 M 75.98 (-31.18, 142.86)
2 ZR12 75.62 (-25.61, 149.39)
3 [iR S U TAY = 70.91 (-27.55, 134.48)
4 p SR AN E 63.92 (-28.95,115.91)
5 AR 40.49 (~11.50, 87.18)
6 2Bk 22.84 (~7.15, 47.05)
7 LT SEUN S BT 1L ik 17.93 (-3.21, 45.78)
8 [Ea SR A A [ 17.78 (—4.07, 40.02)
9 ARIE 16.52 (-3.85,36.93)
10 R LA R AR YA 11.68 (-4.59,22.71)
11 HilE 9.70 (-1.68, 25.80)
12 P T PR 9.47 (~1.80, 24.68)
13 T SEM G 6.77 (-1.13, 18.80)
14 Iy b s X 5.19 (-1.72,11.49)
15 JEAEFI 2R 5.09 (-1.18, 11.93)
16 HRRK 3.42 (-0.60, 8.70)
17 i T EMETER 1.90 (-0.24, 6.51)
18 ZRER 1.29 (=0.16, 4.10)
19 PHIR 0.17 (~0.02, 0.62)
20 RRPLPE 0.16 (~0.02, 0.55)
21 TS A X 0.09 (-0.01, 0.32)
22 R A L SE X 0.06 (-0.01, 0.23)

DALYs: {hRJA#HF4r4E; Cl. BFXIM0,

DALYs: disability-adjusted life years; CI: confidence interval
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Table 2 Disease burden of cataract attributable to household air pollution, 1990-2021

19904 20214F AR %

T H

At B Lot it B B8l A Bk ot
DALYs$((F A4F)

4Bk 141.4 62.09 79.32 195.63 81.28 114.35 38.35 30.92 4417
i 22.79 9.25 13.55 33.85 13.22 20.64 48.53 4293 52.35
R 70.79 33.04 37.75 103.00 44.40 58.60 45.50 34.39 55.23
e DAYNEE T 14.10 6.06 8.03 24.39 10.01 14.38 73.01 65.10 78.99
ZREE 40.43 16.32 24.88 48.02 18.67 29.69 18.75 14.38 19.34
KM 1.33 0.97 1.17 1.62 1.05 1.18 21.69 8.47 0.85

AEISFRUEIL DALY sZ(/1077)

43k 37.09 36.90 37.66 22.84 20.66 24.75 -38.42 —44.02 -34.28

i 33.53 28.75 36.97 16.98 14.23 19.14 —49.37 ~50.49 —48.24

2RI 142.40 127.29 158.60 75.62 67.59 83.05 ~46.90 ~46.91 —47.63
A HL LR AE 73.15 64.84 80.47 55.39 50.37 59.72 -24.27 -2231 -25.79
R 88.56 75.06 99.08 40.49 34.19 4525 —54.28 —54.45 —54.34
KEEM 96.41 87.18 105.60 75.98 70.48 81.69 -21.19 -19.16 -22.64

DALYs: {5k A,
DALYs: disability-adjusted life year.
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Figure1 Trends in the burden of cataract attributable to household air pollution, 1990-2021
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Figure 2 Trends in the burden of cataract attributable to household air pollution by sex, 1990-2021
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Figure 3 Trends in the burden of cataract attributable to household air pollution by age and sex, 1990-2021
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Table 4 Model selection based on the Akaike information criterion (AIC) and residual diagnostics
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Figure 4 Projected trends in the burden of cataract attributable to household air pollution, 2022-2035
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Table 5 ARIMA projections of age-standardized DALY rates of cataract attributable to household air pollution, 2022-2035

AR FRIEEDALYSZE (/107 A\)

Gl
£FR i ZRE (3012 KA D 2R | B
2022 2273 15.69 42.89 74.97 75.52 55.82
2023 2229 14.2 4529 73.04 74.67 56.8
2024 21.59 12.71 47.69 70.21 73.53 58.02
2025 20.82 11.38 50.09 67.12 72.33 59.36
2026 20.17 10.29 52.49 64.28 71.26 60.74
2027 19.71 9.43 54.89 61.92 70.34 62.15
2028 19.35 8.76 57.29 59.94 69.47 63.57
2029 18.98 8.22 59.69 58.11 68.58 64.99
2030 18.53 7.74 62.09 56.21 67.63 66.41
2031 17.99 7.24 64.49 54.14 66.64 67.84
2032 17.41 6.71 66.89 51.92 65.65 69.26
2033 16.86 6.11 69.29 49.63 64.67 70.69
2034 16.36 5.45 71.69 47.34 63.72 72.11
2035 15.9 4.74 74.09 4511 62.77 73.54
AR % -30.05 —69.79 72.74 -39.83 -16.88 31.74

DALYs: {iskifBE 73 aner
DALYs: disability-adjusted life years.
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