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Disease burden of age —related and other hearing loss in China

and trend prediction
ZHANG Ting”™ , MAO Yan — wen, HUANG Qiao — yu, SUN Si — meng, HONG Xin,
YANG Hua - feng, ZHANG Xiao — yan
" Nanjing Municipal Center for Disease Control and Prevention, Nanjing, Jiangsu 210003, China

Abstract : Objective To assess the disease burden and trends of age — related and other hearing loss in China from 1990 to
2021, and to project future developments through 2030, thereby informing the optimisation of healthcare resource allocation and
the formulation of targeted prevention and control strategies. Methods  Data sourced from the 2021 Global Burden of Disease
(GBD) study. Indicators including the number of prevalence cases, Years Lived with Disability ( YLDs), and age —
standardized rates for age — related and other hearing loss in China were extracted. Joinpoint regression models were used to
analyse temporal trends, calculating annual percentage change ( APC) and average annual percentage change ( AAPC) with
95% confidence intervals. Bayesian age — period — cohort (BAPC) models projected disease burden for 2022 —2030. Results

Between 1990 and 2021, the number of prevalence cases and YLDs for age — related and other hearing loss in China
increased by 125.06% (AAPC =2.65% , P <0.001) and 135.13% (AAPC =2.79% , P <0.001), respectively. Crude
rates of prevalence and YLDs increased by 86. 10% and 94.43% , respectively, whereas age — standardized rates of prevalence
YLDs showed smaller increases with AAPCs of 0. 19% and 0. 28% . Absolute disease burden values were higher among males
than females, though females exhibited faster growth rates. The most pronounced increase in disease burden occurred among the
working — age population aged 20 — 54 years. Moderate and profound hearing loss showed significant growth, whereas the
prevalence of complete hearing loss declined. Projections indicate that age — standardized rates of prevalence YLDs will
continue to rise through 2030, albeit at a slower pace. Conclusion The disease burden of age — related hearing loss in China

continues to rise, with population ageing as the primary driver. Sex, age, and severity differences exist within this burden,
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necessitating the development of lifecycle — spanning and differentiated hearing health prevention and control strategies. These

should prioritize working — age populations and female cohorts, while strengthening early intervention and noise control

measures.

Keywords : Age — related and other hearing loss; Disease burden; China; Prediction model
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Table 1 Prevalence and YLDs of age — related and other hearing loss in China in 1990 and 2021, and trends in changes

$51T P 1990 2021 }E%)K (% AgAle/(j e : P
BIE(TTN) Bt 10 508. 67 22 801.05 116.97 2.53(2.51 ~2.55) 272.99 <0.001
i 9282.64 21 740.35 134.20 2.78(2.76 ~2.80) 321.34 <0.001
it 19 791.31 44 541. 40 125.06 2.65(2.63 ~2.67) 235.01 <0.001
MR (/10 77) B 17 317.06 31 315.67 80. 84 1.93(1.90 ~1.96) 136. 00 <0.001
Lotk 16 296.23 31297.18 92.05 2.13(2.11 ~2.15) 200. 69 <0.001
it 16 822.80 31 306. 64 86.10 2.03(2.00 ~2.05) 159.63 <0.001
WAL EBREZ (/10 J7) T 21 608. 14 22 974.09 6.32 0.20(0.18 ~0.21) 25.96 <0.001
B/ 19 765. 45 20 981.02 6.15 0.19(0.18 ~0.20) 42.10 <0.001
it 20 719.03 22 004.91 6.21 0.19(0.19 ~0.20) 46.96 <0.001
YLDs 4 (J5 A4 Bk 278.78 635.84 128.08 2.69(2.65~2.73) 129.95 <0.001
B/ 248.71 604. 40 143.01 2.90(2.87 ~2.92) 224.04 <0.001
Bt 527.48 1240.24 135.13 2.79(2.76 ~2.83) 154.35 <0.001
H YLDs 2(/10 J7) B 459.39 873.28 90. 10 2.10(2.05 ~2.14) 90. 40 <0.001
g 436. 62 870.09 99.28 2.25(2.23 ~2.27) 185.25 <0.001
Mt 448.36 871.73 94.43 2.17(2.11 ~2.22) 78.52 <0.001
kit YLDs Z(/10 J5) B 606. 69 667.54 10.03 0.31(0.28 ~0.34) 21.73 <0.001
/g 546. 87 592.27 8.30 0.26(0.24 ~0.28) 27.79 <0.001
Mt 577.47 630.70 9.22 0.28(0.26 ~0.31) 24.13 <0.001

T2 1990—2021 A7 [EIAFR IS A AN AT F7 40 R ARl i R bR AL YLDs [ G Bo@ %o #r

Table 2 Trends in rates of age — standardized prevalence and age — standardized YLD for age — related and other hearing losses in China,

1990 - 2021
Ay APC(% ,95% CI) ¢ P
bRk o 2= 1990—1994 0.12(0.10 ~0.14) 14.46 <0.001
1994—2001 0.05(0.04 ~0.06) 11.11 <0.001
2001—2006 0.25(0.23 ~0.26) 29.78 <0.001
2006—2009 0.31(0.26 ~0.37) 12.02 <0.001
2009—2015 0.21(0.20 ~0.22) 35.97 <0.001
2015—2019 0.48(0.45 ~0.51) 36. 66 <0.001
2019—2021 -0.06( -0.12~0.00) -2.35 0.037
Fifk YLDs % 1990—1998 -0.09( =0.1~ -0.07) -11.27 <0.001
1998—2001 0.09( —0.06 ~0.24) 1.33 0.204
2001—2004 1.21(1.06 ~1.36) 17.37 <0.001
2004—2015 0.24(0.23 ~0.25) 43.90 <0.001
2015—2019 0.89(0.82~0.97) 25.53 <0.001
2019—2021 —0.29( -0.44 ~ —-0.14) -4.18 <0.001
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Fig.1 Trends in the number and age — standardized rates of age — related and other hearing losses by sex in China, 1990 -2021
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Table 3 Age — specific rates of prevalence and YLDs for age — related and other hearing loss in China in 1990 and 2021, and trends in

changes, 1990 -2021

Hh7 i A
(%) 1990 2021 AR (% ) AAPC(% ,95% CI)
B (/10 T7) <20 1 669.55 2101.12 25.85 0.73°(0.57 ~0.89)
20 ~54 16 745.57 22 786. 84 36.08 1.02°(0.96 ~1.08)
55 ~59 58 763.52 61 764.40 5.11 0.16*(0.15~0.17)
60 ~ 64 69 790. 44 74 325.97 6.50 0.20°(0.18 ~0.22)
65 ~69 77 748.05 83 328.28 7.18 0.23%(0.21 ~0.25)
70 ~74 82 774.29 88 181.51 6.53 0.21°(0.19 ~0.22)
=75 85 357.52 89 112.95 4.40 0.14°(0.12 ~0.16)
YLDs (/10 J7) <20 94.02 111.08 18.15 0.53%(0.41 ~0.66)
20 ~54 386.86 508.67 31.49 0.90"(0.84 ~0.95)
55 ~59 1 264.85 1379.94 9.10 0.28(0.26 ~0.30)
60 ~64 1 684.05 1.892.49 12.38 0.37°(0.30 ~0.44)
65 ~69 2 179.65 2 484.92 14.01 0.43(0.39 ~0.46)
70 ~74 2713.07 3072.47 13.25 0.40(0.38 ~0.42)
=75 3 535.85 3894.41 10. 14 0.32(0.29 ~0.34)
s 1 HHE
(%) 1990 2021 AE(% ) AAPC( % ,95% CI)
BURR(/10 J7) <20 1251.20 1 500. 09 19.89 0.59(0.44 ~0.73)
20 ~54 13 895.47 20 110.22 44.73 1.22°(1.16 ~1.28)
55 ~59 54 801. 64 57 935.92 5.72 0.18°(0.16 ~0.20)
60 ~64 66 255.62 70 221.32 5.99 0.19%(0.17 ~0.21)
65 ~69 75 451.49 80 891.22 7.21 0.22(0.21 ~0.24)
70 ~74 81 630. 81 87 129.83 6.74 0.21°(0.20 ~0.23)
=75 84 886.09 88 566.91 4.34 0.14°(0.13 ~0.15)
YLDs #(/10 J7) <20 70.37 74.86 6.38 0.19°(0.12 ~0.27)
20 ~54 322.61 440. 81 36. 64 1.02°(0.98 ~1.06)
55 ~59 1133.92 1248.55 10. 11 0.31%(0.29 ~0.34)
60 ~64 1517.30 1683.10 10.93 0.34°(0.30 ~0.37)
65 ~69 2 000.27 2 245.68 12.27 0.38(0.35 ~0.42)
70 ~74 2 555.28 2 862.20 12.01 0.37°(0.35 ~0.38)
=75 3 538.98 3890. 11 9.92 0.31°(0.29 ~0.32)
sk L Sl
(%) 1990 2021 AR (% ) AAPC(% ,95% CI)
BRR (/10 J7) <20 1 468. 66 1821.28 24.01 0.70%(0.49 ~0.90)
20 ~54 15 373.44 21 489.71 39.78 1.11°(1.05 ~1.17)
55 ~59 56 877.97 59 847.10 5.22 0.16°(0.15 ~0.17)
60 ~ 64 68 076. 46 72 280. 54 6.18 0.19*(0.16 ~0.22)
65 ~69 76 580.22 82 090.31 7.20 0.23%(0.21 ~0.25)
70 ~74 82 161.01 87 640. 05 6.67 0.21°(0.18 ~0.24)
=75 85 076.93 88 804.23 4.38 0.14°(0.13 ~0.14)
YLDs (/10 J7) <20 82.66 94.21 13.97 0.41*(0.31 ~0.52)
20 ~54 355.93 475.78 33.67 0.95%(0.90 ~1.01)
55 ~59 1202.54 1314.14 9.28 0.28(0.27 ~0.30)
60 ~ 64 1 603.19 1788.14 11.54 0.34°(0.26 ~0.42)
65 ~69 2 088.43 2 363.39 13.17 0.40"(0.37 ~0.43)
70 ~74 2 628.44 2 964.21 12.77 0.39°(0.37 ~0.41)
=75 3537.71 3891.97 10.01 0.31°(0.29 ~0.33)
F.a P<0.05,
2.3 19902021 4 B R F) 2 AL A AR KA RT3 KBk 8, KB 4 ) L T

F AT A WK e m R AR A5 A 1990—2021 4F
] A ) P R R A 1% AH S R A T 7 48 A Ak
AESAFEW] 22 5 o B S R 2T 7 451 2R i) Ak A6
TR YLDs RAZACEL /N, AR 100 b R S A

21.44% ( AAPC = 0.63% , P < 0.05) Hl 16.37%
(AAPC =0.49% ,P <0.05), 541K W7 113 i bx
e R 551k YLDs 5 5T B 5, 50 5] F 1%
9.45% (AAPC = - 0.32%, P < 0.05) Fl 9.28%
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Table 4 Age — standardized rates of prevalence and YLD for age — related and other hearing loss of varying severity in China in 1990 and

2021, and trends in changes, 1990 -2021

P R 51 IR
1990 2021 AR (%) AAPC(% ,95% CI)
B Bk 16 067.91 16 379.47 1.94 0.06"(0.06 ~0.07)
Lk 14 679. 60 15 075.03 2.69 0.09"(0.08 ~0.09)
Mt 15 387.71 15 739.53 2.29 0.07*(0.07 ~0.08)
i B 3 655.57 4 497.91 23.04 0.67(0.65~0.69)
Lk 3 366. 86 4 046.30 20.18 0.60"(0.59 ~0.60)
Mt 3527.79 4284.22 21.44 0.63%(0.61 ~0.64)
R i ok 1 166.53 1325.41 13.62 0.43%(0.40 ~0.45)
Lk 1 070.20 1186.11 10.83 0.33%(0.31 ~0.35)
it 1 120.92 1258.11 12.24 0.38%(0.35~0.40)
Eilia H 294.85 302. 17 2.48 0.08*(0.05 ~0.10)
bk 253.37 258.80 2.14 0.07*(0.04 ~0.10)
Mt 272.20 279.84 2.81 0.09(0.06 ~0.12)
Wy Bk 295.82 352.08 19.02 0.57*(0.55 ~0.59)
bk 258.12 291.83 13.06 0.40%(0.39 ~0.41)
Mt 277.37 322.78 16.37 0.49°(0.48 ~0.50)
SEAER T 127.47 117.06 -8.17 -0.27*( -0.28 ~ -0.25)
ek 137.30 122.96 -10.44 -0.36%( -0.38 ~ -0.35)
it 133.03 120.46 -9.45 -0.32°( -0.33 ~ =0.31)
AR P AL :
1990 2021 (%) AAPC(% ,95% CI)
(=353 o 219.77 223.98 1.92 0.06°(0.05 ~0.07)
bk 200.57 205.90 2.66 0.08(0.08 ~0.09)
Mt 210.37 215.11 2.25 0.07*(0.07 ~0.08)
ofEE 5 138.37 170. 57 23.27 0.67*(0.65 ~0.69)
bk 127.13 152.93 20.29 0.60"(0.59 ~0.60)
it 133.37 162.20 21.62 0.63%(0.61 ~0.64)
R B 123.40 140. 61 13.95 0.43%(0.41 ~0.46)
Lk 112.86 125.35 11.07 0.34%(0.32 ~0.36)
Mt 118.39 133.21 12.52 0.38%(0.36 ~0.40)
Gy F 55.21 56.69 2.68 0.10°(0.07 ~0.13)
g-gis 47.35 48.43 2.29 0.07*(0.04 ~0.11)
Mt 50.93 52.43 2.95 0.09%(0.06 ~0.12)
g T B 69. 84 83.31 19.29 0.58%(0.56 ~0.59)
Lk 60. 69 68.79 13.35 0.41°(0.40 ~0.41)
Mt 65.36 76.24 16. 65 0.50%(0.49 ~0.51)
SEATER Bk 32.48 29.88 -8.00 -0.26°( -0.28 ~ -0.25)
bk 34.85 31.26 -10.30 -0.36°( -0.38 ~ -0.35)
Mt 33.82 30.68 -9.28 -0.32%( -0.33 ~ -0.30)
T :a P <0.05,

2.4 2022—2030 4 ¥ B F# 48 M Fe AT A B K
F g R AR TR P 34T 2R HH ,2022—2030 AF b E 4R
L SR G Al 1 g 483 2 A b Ak ZBORS R 5 AR Ak YLDs
R RS0 K, (H R 3L 1990—2021 4FA5 BT i
2%, Wit 2030 A4 fb B R AR AL YLDs 244351
TR 22 234.80/10 J7 1 641.07/10 J7, %5 1990 4F- 4%
BK 7.32% F1O11.01% , & 2021 4F 48 5 4> 5] K
1.04% F1 1. 65% . VER AT iR, B LR S

FrAl YLDs 2845 2021 4R AT T [, (EAT 852 1990 4EA7
PICHEA s 2o PR ) PR R R 2 b TR 3 7 A T 30
N, BERAR R IR 2 T2tk WL 2,

2021 4E e BRBUE B, AR I AR G P AT A T A
PR A JE 4 BR YLDs 55 [R5 DU 43 R Jak v i i 2
95 T DL, 43l T T A e B0 5 1993, 37 % FiAR %
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Fig.2 Age - standardized rates of prevalence and YLDs for age — related and other hearing loss in China, 1990 —-2030
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