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[ Abstract] Objective To explore the relationship between hearing loss and cognitive function in the elderly
population through propensity score matching method. Methods We analyzed the data of 7605 participants aged 60
and above who were included in the 2018 China Health and Retirement Longitudinal Study (CHARLS). The non-
substitutable 1 : 1 nearest neighbor matching method without caliper value was used for propensity score matching and
G-computation was used to estimate the average treatment effect (ATE) of hearing loss on all dimensions of cognitive
function. Results Before matching, there were 3626 (47.68%) women, with 1409 (18.53%) of whom suffering from
hearing loss and 3031 (39.86%) of whom suffering from cognitive impairment. After matching, 1409 subjects were
included in the hearing loss group and 1409, in the normal hearing group, with both groups sharing similar distribution
of basic demographic characteristics. The results for the average treatment effect of the population indicated that the
cognitive function scores of the hearing loss group were lower than those of the normal hearing group, with the overall
cognitive function being 0.593 points lower (95% confidence intervel [CI]: —0.916-—0.257, P<0.001), orientation being
0.183 points lower (95% CI: —0.302-—0.055, P=0.004), immediate memory being 0.150 points lower (95% CI: —0.218-
—0.085, P<0.001), and language skills being 0.178 points lower (95% CI: —0.303-—0.058, P=0.006). The prevalence of
cognitive impairment of the hearing loss group was 4.2% higher than that of the normal hearing group (95% CI: 0.007-
0.077, P=0.020). Conclusion Hearing loss adversely affects the orientation, memory, and language skills of the elderly

population and forms a potential risk factor for cognitive impairment in the elderly population.
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Table 1 Basic characteristics of the participants before matching

. Total Hearing loss
Variable P
(n=7605) No (n=6196) Yes (n=1409)

Agel/yr.,case (%) <0.001

60-69 4982 (65.51) 4214 (68.01) 768 (54.51)

70-79 2199 (28.92) 1683 (27.16) 516 (36.62)

80- 424 (5.58) 299 (4.83) 125 (8.87)
Female/case (%) 3626 (47.68) 2933 (47.34) 693 (49.18) 0.221
Married/case (%) 1329 (17.48) 1025 (16.54) 304 (21.58) <0.001
Rural area/case (%) 5558 (73.08) 4438 (71.63) 1120 (79.49) <0.001
Living alone/case (%) 1581 (20.79) 1245 (20.09) 336 (23.85) 0.002
Education/case (%) <0.001

Illiteracy 1776 (23.35) 1382 (22.30) 394 (27.96)

Primary 3556 (46.76) 2881 (46.50) 675 (47.91)

Junior high school and above 2273 (29.89) 1933 (31.20) 340 (24.13)
Monthly expenses/case (%) <0.001

Low 2468 (32.45) 1919 (30.97) 549 (38.96)

Middle 3207 (42.17) 2639 (42.59) 568 (40.31)

High 1930 (25.38) 1638 (26.44) 292 (20.72)
Smoking/case (%) 3632 (47.76) 2958 (47.74) 674 (47.84) 0.972
Drinking status/case (%) 0.006

Never 2049 (26.94) 1691 (27.29) 358 (25.41)

Quit drinking 554 (7.28) 474 (7.65) 80 (5.68)

Drinking 5002 (65.77) 4031 (65.06) 971 (68.91)
Social activity/case (%) 3940 (51.81) 3281 (52.95) 659 (46.77) <0.001
Comorbidities/case (%) <0.001

0 4020 (52.86) 3383 (54.60) 637 (45.21)

1 2164 (28.45) 1743 (28.13) 421 (29.88)

=2 1421 (18.69) 1070 (17.27) 351 (24.91)
Depression/case (%) 2864 (37.66) 2150 (34.70) 714 (50.67) <0.001
Cognitive disorder/case (%) 3031 (39.86) 2376 (38.35) 655 (46.49) <0.001
Global cognitive function (mean [SD]) 21.67 (5.34) 21.94 (5.26) 20.49 (5.50) <0.001
Orientation (mean [SD]) 8.18 (1.84) 8.26 (1.80) 7.82 (2.00) <0.001
Immediate memory (mean [SD]) 2.44(0.84) 2.48 (0.81) 2.27 (0.91) <0.001
Attention and calculation (mean [SD]) 2.74 (1.98) 2.80 (1.97) 2.46 (2.00) <0.001
Delayed memory (mean [SD]) 2.07 (1.02) 2.07 (1.02) 2.03 (1.03) 0.204
Language (mean [SD]) 6.25 (1.90) 6.33 (1.89) 5.90 (1.91) <0.001

SD: standard deviation.
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Table2 Estimated ATE of hearing loss on cognitive impairment
ATE
Cognition
MD/RD Std 95% CI P
Global cognitive function -0.593 0.167 (-0.916, —0.257) <0.001
Orientation -0.183 0.064 (=0.302, —-0.055) 0.004
Immediate memory -0.150 0.033 (-0.218, —0.085) <0.001
Attention and calculation -0.117 0.067 (-0.245, 0.021) 0.080
Delayed memory 0.035 0.039 (-0.033,0.121) 0.367
Language -0.178 0.064 (-0.303, -0.058) 0.006
Cognitive disorder 0.042 0.017 (0.007, 0.077) 0.020

ATE: average treatment effect; MD: mean difference; RD: risk difference; Std: standard deviation; CI: confidence interval.
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