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Trends and projections of the burden of age-related hearing loss in China from 1990 to 2021
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versity School of Medicine, Shanghai 200233, China

Abstract: Objective To analyze the long-term trends and future projections of the burden of age-related hearing loss ( ARHL) in
China between 1990 and 2021, with comparisons to global data. Methods Using publicly available data from the Global Burden of
Disease Study 2021, we estimated the burden of ARHL in China based on prevalence and disability-adjusted life-years ( DALYs)
and their age-standardized rates. Estimated annual percentage change (EAPC) was used to assess trends from 1990 to 2021, while
autoregressive integrated moving average models were used to predict prevalence and DALYs for China and globally from 2022 to
2050. Results Between 1990 and 2021, the number of ARHL cases in China increased by 124.7% (from 198 million to 445 mil-
lion) , surpassing the global increase of 108.6% with 1.546 billion cases worldwide during the some period. The age-standardized
DALYs rate (ASDR) increased from 557.47 to 630.67 per 100,000 person-years ( EAPC =0.35), exceeding the global trend
(EAPC=0.16). Significant gender differences were observed, with males exhibiting higher ASDR ( 667.54 vs. 592.27 per
100,000) and faster growth (EAPC: 0.35 vs. 0.17). Age-specific analysis revealed the highest number of cases in the 55-59 age
group (65.80 million) , with prevalence exceeding 70% in individuals aged =70 years. In particularly, the <20 age group showed
the fastest growth in prevalence (EAPC=0.81). Projections indicate that China will have 662 million ARHL cases by 2050, with a
71.3% increase in DALYSs, significantly higher than the global increase of 11.3%. Conclusion China is experiencing a rapidly
growing ARHL burden with unique characteristics that require targeted interventions focusing on hearing care for older adults and
noise protection for younger populations.
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Table 1 Comparison and trend changes of ARHL prevalence in China and globally in 1990 and 2021

1990 4 2021 4F 1990—2021 4F:

K ik BRI ASPR BRI ASPR EAPC

” (95%UT) (95%U1) (95%UTI) (95%UTI) (95%CI)

(1) (1/10 J7) (fzs) (1/10 J7) (%)

23k 7.41 17 106.88 15.46 18 070.26 0.16
(7.06~7.80) (16319.2~18 004.88) (14.80~16.19) (17299.37~18 923.79) (0.15~0.17)

i 1.98 20719.03 4.45 22 004.91 0.21
(1.87~2.11) (19 614.53~22041.3) (4.22~4.72) (20 895.3~23245.93) (0.19~0.23)

7 : ASPR = 48 HRfE b SO 2 EAPC = Sl A8 L B 47 L .

#2 1990 4F 2021 4 [E FI423K ARHL 1 DALY A R a8 f
Table 2 Comparison and trend changes of ARHL DALYs in China and globally in 1990 and 2021

1990 4F: 2021 4 1990—2021 4

X J5 DALYs ASDR DALYs ASPR EAPC

” (95%UT) (95%U1) (95%UTI) (95%UTI) (95%CI)

(JT A7) (1710 J3) (1T NAF) (1/10 J7) (%)

23k 2126.95 499.37 4 444.99 525.87 0.17
(1462.11~2960.59)  (346.66~694.02) (3068.96~6202.99) (364.24~731.97) (0.16~0.18)

i 527.48 577.47 1240.24 630.67 0.35
(357.30~740.38) (394.72~803.41) (856.83~1725.32) (433.51~874.80) (0.31~0.38)
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Figure 1

The burden and trend of ARHL in China from 1990 to 2021

A: Trend in the number of prevalence cases and age-standardized prevalence rate of ARHL in China, 1990-2021;
B: Trend in the DALYs and age-standardized DALYs rate of ARHL in China, 1990-2021
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Figure 2 Global burden and trends of ARHL from 1990 to 2021

A: Trend in the number of prevalence cases and age-standardized prevalence rate of ARHL globally,

1990-2021;

B: Trend in the DALYs and age-standardized DALY rate of ARHL globally, 1990-2021

2.3 E ARHL BRI #E 5

1990 4EF1 2021 4F, h [5 55 P 20 1 () ARHL
HUR A8 ASPR \DALYs 2 ASDR 14 52 34 i |
E 55 P R 2 B s o S T A e f L, s
N, W E B ARHL % /) ASPR M 1990 4 11
21 608.14/10 J3 (95% U120 436.66~23 090.22) - F}
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S AT ASPR A48 X6 15K M FE AR, HAE 5%
TR, 55 PRI P A R AR A, 2021 4R
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Table 3  Gender-specific Comparison and Trend Changes of ARHL prevalence in China for the Years 1990 and 2021

1990 4F 2021 4 1990—2021 4F:

o S KL ASPR B K ASPR EAPC

(95%U1) (95%U1) (95%U1) (95%U1) (95%CI)

(Jif) (1/10 J3) (Jr ) (1/10 J3) (%)

Sebt 9282.64 19 765.45 21740.35 20 981.02 0.21
(8787.23~9890.22) (18736.43~21018.71) (20578.93~23109.72) (19941.28~22191.93) (0.19~0.23)

4 10 508.67 21 608.14 22 801.05 22 974.09 0.21
(9904.61~11239.48) (20436.66~23090.22) (21548.29~24212.30) (21 836.91~24302.43) (0.2~0.23)
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Table 4 Gender-specific Comparison and Trend Changes of ARHL DALYs in China for the Years 1990 and 2021
1990 4E 2021 4E 1990—2021 4F
P51 DALYs/(95%UTI) ASDR/(95%1UT1) DALYs/ (95%UI) ASDR/(95%UT) EAPC/(95%CI)
(T NAE) (1710 J3) (JTNAE) (1710 J7) (%)
bk 248.71 546.87 604.40 592.27 0.17
(169.38~347.47) (374.08~759.71) (418.16~835.91) (409.12~818.94) (0.16~0.18)
g 278.78 606.69 635.84 667.54 0.35
(188.35~393.67) (414.57~847.76) (436.92~887.98) (457.15~926.96) (0.31~0.38)
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6 803.94) . FE¥E T J7 1T, 65-69 4 AF % 41 (1) 15
FRUE 4% #5 i 4F ( DALYs) #x 1, 15 181.28 J7 A 4F
(95% UI; 116.81 ~ 266.96) , WL [l 3B, ARHL )
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Figure 3 The burden of ARHL in different age groups in China in 2021
A Age distribution of prevalence cases of ARHL in China; B: Age distribution of DALYs of ARHL in China; C: Age
distribution of age-standardized prevalence rate ( ASPR) of ARHL in China; D. Age distribution of age-standardized

DALYs rate (ASDR) of ARHL in China

F5 1990 4F 2021 A rp[E 145k ARHL (14 5055 73 AR IR BE LR HE 1L
Table 5 Age-specific Comparison and Trend Changes of ARHL prevalence in China and Globally for the Years 1990 and 2021

1990 4 2021 4E 1990—2021 4F

P REU 4L ASPR R 1% ASPR EAPC

< (95%UI) (95%UI) (95%UI) (95%UI) (95%CI)

(Jif) (1/10 J7) (Ti ) (1710 71) (%)

<20 653.61 1 468.66 608.86 1821.28 0.81
(507.85~827.18)  (1141.13~1858.66)  (488.81~751.95)  (1462.16~2249.31) (0.62~0.99)

2024 679.88 5150.55 460.66 6295.39 0.68
(492.99~873.72)  (3734.75~6619.01)  (382.40~547.08)  (5225.84~7476.40) (0.65~0.71)
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1990 4 2021 4 1990—2021 4F:

P R % ASPR SR % ASPR EAPC

< (95%1U1) (95%UI) (95%1UT) (95%1UI) (95%CT)

(Jitl) (1710 73) (Jit) (1/10 J7) (%)

2529 914.43 8321.34 805.86 9318.22 0.39
(773.71~1069.39) (7040.77~9731.48) (709.79~911.62)  (8207.40~10541.10) (0.37~0.40)

30~34 1036.94 11 750.77 1531.08 12 637.56 0.25
(894.10~1190.97) (10132.07~13496.26) (1339.01~1730.38) (11052.18~14 282.59) (0.25~0.26)

3539 1402.08 15 350.30 1706.10 16 100.82 0.16
(1241.32~1600.12) (13 590.29~17 518.49) (1527.71~1925.87) (14417.38~18 174.90) (0.15~0.18)

40~ 44 1391.91 20 745.54 1958.15 21392.69 0.12
(1214.58~1583.34) (18 102.58~23598.67) (1731.02~2213.62) (18911.29~24183.70) (0.10~0.14)

45~ 49 1579.50 30599.29 3462.43 31 384.86 0.11
(1395.26~1788.26) (27 029.98~34 643.53) (3069.30~3902.54) (27 821.41~35374.23) (0.09~0.13)

50~ 54 2033.28 42 616.65 5322.40 44 038.08 0.13
(1813.72~2315.87) (38 014.82~48 539.56) (4769.91~5992.87) (39 466.73~49 585.61) (0.11~0.15)

5559 2466.75 56 877.97 6579.73 59 847.10 0.16
(2178.99~2 839.26) (50 242.87~65 467.46) (5810.80~7 520.85) (52853.13~68 407.15) (0.12~0.20)

60~ 64 2 405.65 68 076.46 5276.85 72 280.54 0.18
(2134.46~2765.84) (60402.11~78269.31) (4653.38~5949.36) (63740.46~81492.36) (0.14~0.22)

65~ 69 2 089.25 76 580.22 6296.62 82 090.31 0.21
(1836.17~2333.87) (67303.97~85546.6) (5574.06~6803.94) (72670.14~88 704.43) (0.19~0.24)

70~74 1 546.08 82 161.01 4 670.90 87 640.05 0.22
(1365.73~1708.07) (72 576.99~90 769.48) (4 160.36~4996.55) (78 060.75~93 750.14) (0.20~0.24)

7579 959.68 84 325.39 2931.38 88 510.65 0.19
(850.12~1048.69) (74698.17~92146.37) (2648.31~3118.76) (79 963.65~94 168.34) (0.16~0.23)

30~ 84 455.54 85997.94 1762.41 89 047.29 0.16
(406.39~496.41) (76718.09~93712.29) (1605.52~1877.12) (81 120.39~94 842.83) (0.12~0.20)

85+ 176.74 86 883.22 1167.97 89 179.31 0.12
(158.26~190.48) (77 800.69~93639.1) (1063.09~1237.38) (81 171.27~94479.45) (0.10~0.15)

F6 1990 4F 2021 4F 1 [E FI 4Bk ARHL A SR /0 4F I B A At 3428 1k

Table 6 Age-specific Comparison and Trend Changes of ARHL DALYs in China and Globally for the Years 1990 and 2021
1990 4F 2021 4F 1990—2021 4F

I DALYs ASDR DALYs ASDR EAPC

< (95%1UI) (95%UI) (95%UI) (95%UI) (95%CI)

(TT N (1/10 J7) (TN (1710 J7) (%)

<20 36.79 82.66 31.50 94.21 0.52
(23.58-55.03) (52.98~123.65) (20.26~46.37) (60.61~138.71) (0.32~0.71)

20~24 24.11 182.66 15.61 213.26 0.60
(15.16~35.03) (114.84~265.37) (10.22~22.06) (139.62~301.41) (0.57~0.64)

25-99 26.44 240.59 23.19 268.18 0.42
(17.02~38.13) (154.87~347) (14.84~33.44) (171.63~386.64) (0.39~0.45)

30~ 34 26.41 299.32 39.21 323.66 0.30
(16.89~37.99) (191.4~430.47) (25.23~56.06) (208.25~462.69) (0.29~0.32)

35-39 31.55 345.40 38.88 366.96 0.23
(20.22~46.92) (221.37~513.70) (24.73~58.10) (233.42~548.29) (0.20~0.26)

40~ 44 28.55 425.54 40.90 446.88 0.19
(17.62~43.72) (262.55~651.63) (25.54~62.82) (278.99~686.3) (0.14~0.24)
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1990 4F: 2021 4F 1990—2021 4F:

A DALYs ASDR DALYs ASDR EAPC

< (95%U1) (95%U1) (95%UT) (95%1UI) (95%CT)

(JTNAE) (1/10 J7) (JTNHF) (1/10 1) (%)

45~ 49 31.44 609.02 70.28 637.02 0.18
(19.21~48.75) (372.07~944.39) (42.78~108.27) (387.77~981.37) (0.13~0.23)

50~ 54 40.75 854.11 109.48 905.89 0.21
(24.34~62.31) (510.15~1306.09) (65.98~164.34) (545.94~1359.76) (0.18~0.24)

5559 52.15 1202.54 144.48 1314.14 0.27
(31.16~80.70) (718.42~1860.77) (88.01~224.03) (800.47~2037.72) (0.22~0.32)

60~ 64 56.65 1603.19 130.54 1788.14 0.35
(34.39~85.08) (973.14~2 407.57) (79.68~192.65) (1091.46~2 638.88) (0.28~0.42)

65~ 69 56.98 2088.43 181.28 2 363.39 0.43
(35.97~83.99) (1318.53~3078.76) (116.81~266.96) (1522.90~3480.47) (0.38~0.49)

70~74 49.46 2 628.44 157.98 2964.21 0.47
(32.47~72.20) (1725.65~3837.09) (105.91~220.57) (1987.12~4138.63) (0.41~0.52)

7579 36.70 3224.43 116.75 3525.30 0.42
(25.45~51.13) (2236.09~4492.61) (81.18~159.70) (2451.22~4822) (0.35~0.48)

30~ 84 20.42 3855.13 80.40 4 062.46 0.32
(14.46~27.31) (2730.12~5 155.67) (58.05~107.10) (2933.11~5411.46) (0.25~0.39)

g5+ 9.08 4 463.87 59.74 4561.58 0.21
(6.58~12.02) (3236.36~5909.9) (43.63~78.09) (3331.65~5962.28) (0.16~0.26)
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Figure 4 Projection of the Burden of ARHL in China and Globally from 2022 to 2050
A: Projection of the number of prevalence cases and age-standardized prevalence rate of ARHL in China and globally,
2022-2050; B: Projection of the DALYs and age-standardized DALY rate of ARHL in China and globally, 2022-2050
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