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Association between unilateral or bilateral hearing loss and multimorbidity among the oldest old in China

LIU Yijun, ZHAO Zhe, ZHU Juanfang, SUN Jinhai, YUAN Lei’
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[ Abstract | Objective To investigate the associations between unilateral or bilateral hearing loss and 12 chronic
diseases as well as multimorbidity among the oldest old in China, and to identify disparities in these associations of left-
and right-side hearing loss with chronic diseases. Methods Totally 7 437 people aged =80 years old were selected from
the Chinese Longitudinal Health and Longevity Survey (CLHLS) 2018 cross-sectional data. With 12 chronic diseases and
multimorbidity as outcome variables, the hearing loss as explanatory variable, socio-demographic characteristics, family
factors, and lifestyle as covariates, the correlations of unilateral (left- or right-side) and bilateral hearing loss with chronic
diseases and multimorbidity were analyzed using multivariate logistic regression model, and the trend analyses were carried out.
Results There were 205 (2.76%), 227 (3.05%) and 3 598 (48.38%) old people with left-side, right-side and bilateral hearing
loss, respectively. After adjusting for confounders, the oldest old with left-sided or bilateral hearing loss had a greater risk
of multimorbidity compared with those with normal hearing function, with odds ratio (95% confidence interval) of 2.14
(1.58-2.90) and 1.27 (1.13-1.43), respectively, while no association between right-sided hearing loss and multimorbidity was
observed (P>0.05). Trend analysis showed that the risk of multimorbidity increased with hearing loss from none to unilateral
and then to bilateral (P<<0.001). Conclusion Hearing loss may be related to the increased risk of multimorbidity in the
oldest old, and the risk of those with bilateral hearing loss is higher. More attention should be paid to the prevention and
treatment of hearing loss in the oldest old.
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Tab 1 Basic characteristics of the oldest old
1 (%)
. Total Non-multimorbidit Multimorbidi
Characteristic N=7 437 N=5 300 Y N=2 137 vy X value P value
Age 223.885 <0.001
80-89 years old 2 838 (38.16) 1771 (33.42) 1 067 (49.93)
90-99 years old 2 564 (34.48) 1862 (35.13) 702 (32.85)
=100 years old 2 035 (27.36) 1667 (31.45) 368 (17.22)
Gender 0.856 0.355
Female 3039 (40.86) 2 148 (40.53) 891 (41.69)
Male 4398 (59.14) 3152 (59.47) 1246 (58.31)
Residence 378.493 <0.001
Urban 1 685 (22.66) 883 (16.66) 802 (37.53)
Rural 5752 (77.34) 4417 (83.34) 1335 (62.47)
Marital status 39.809 <0.001
Married 1775 (23.87) 1160 (21.89) 615 (28.78)
Unmarried® 5662 (76.13) 4140 (78.11) 1522 (71.22)
Living status 7.982 0.005
Living with family or others 5854 (78.71) 4217 (79.57) 1 637 (76.60)
Living alone or in nursing home 1 583 (21.29) 1 083 (20.43) 500 (23.40)
Self-rated income 27.027 <0.001
Poor 761 (10.23) 556 (10.49) 205 (9.59)
Middle 5190 (69.79) 3766 (71.06) 1424 (66.64)
Rich 1486 (19.98) 978 (18.45) 508 (23.77)
Body mass index
<18.5kgem ° 3604 (48.46) 2 646 (49.92) 958 (44.83) 200.440 <0.001
18.5-23.9 kgem ° 2104 (28.29) 1 644 (31.02) 460 (21.53)
24.0-27.9 kgem ° 1 185 (15.93) 674 (12.72) 511(23.91)
=>28.0 kgem > 544 (7.31) 336 (6.34) 208 (9.73)
Smoking status 27.237 <0.001
No 6 526 (87.75) 4584 (86.49) 1942 (90.88)
Yes 911 (12.25) 716 (13.51) 195 (9.12)
Regular exercise 36.735 <0.001
No 5642 (75.86) 4122 (77.77) 1520 (71.13)
Yes 1795 (24.14) 1178 (22.23) 617 (28.87)
Hearing function 34.871 <<0.001

Normal

Left hearing loss
Right hearing loss
Bilateral hearing loss

3407 (45.81)
205 (2.76)
227 (3.05)

3598 (48.38)

2394 (45.17)
113 (2.13)
158 (2.98)

2635 (49.72)

1 013 (47.40)
92 (4.31)
69 (3.23)

963 (45.06)

*: Unmarried refers to widowed, divorced, or never married.
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Tab 2 Comparison of prevalence of chronic diseases in the oldest old with different hearing function conditions

n (%)
L Normal hearing function Unilateral hearing loss Bilateral hearing loss )

Chronic disease N=3 407 N=432 N=3 598 x~ value P value
Hypertension 1356 (39.80) 200 (46.30) 1186 (32.96) 52.660 <0.001
Diabetes mellitus 253 (7.43) 38 (8.80) 201 (5.59) 13.115 0.001
Cardiovascular disease 579 (16.99) 75 (17.36) 540 (15.01) 5.702 0.058
Respiratory disease 343 (10.07) 65 (15.05) 415 (11.53) 11.207 0.004
Cancer 42 (1.23) 6(1.39) 46 (1.28) 0.087 0.958
Chronic gastropathy 148 (4.34) 28 (6.48) 138 (3.84) 6.909 0.032
Nervous system disease 76 (2.23) 6(1.39) 204 (5.67) 63.460 <<0.001
Arthritis 368 (10.80) 39 (9.03) 309 (8.59) 10.041 0.007
Rheumatism 157 (4.61) 23 (5.32) 158 (4.39) 0.832 0.660
Biliary disease 130 (3.82) 30 (6.94) 103 (2.86) 20.275 <0.001
Dyslipidemia 146 (4.29) 13 (3.01) 113 (3.14) 7.054 0.029
Chronic nephritis 41 (1.20) 6(1.39) 27 (0.75) 4367 0.113
Multimorbidity" 1013 (29.73) 161 (37.27) 963 (26.76) 23.839 <0.001

" Multimorbidity refers to having 2 or more chronic diseases.

®3 BRZBEANRM. RMITAHBREX 12 8RR K S EERZITH £ B X logistic 135347
Tab 3 Multivariate logistic regression analysis of unilateral or bilateral hearing loss affecting 12 chronic diseases and
multimorbidity among the oldest old
OR (95%CI)

Bilateral hearing loss

Chronic disease Left-side hearing loss Right-side hearing loss

Hypertension
Diabetes mellitus

Cardiovascular disease

Respiratory disease

Cancer

Chronic gastropathy
Nervous system disease

1.93 (1.43,2.59)"
1.72 (1.07,2.78)"
1.28 (0.89, 1.55)
1.55(1.03, 2.34)"
1.16 (0.35, 3.83)
2.35(1.41,3.89)"
0.68 (0.21, 2.19)

1.13 (0.84, 1.50)
0.90 (0.51, 1.59)
0.84 (0.56, 1.24)
1.62 (1.10, 2.38)°
1.07 (0.33, 3.53)
0.99 (0.49, 1.97)
0.53 (0.17, 1.71)

1.01 (0.91, 1.13)
1.25 (1.01, 1.55)°
1.17 (1.01, 1.35)°
1.36 (1.16, 1.61)"
1.43 (0.90, 2.26)
1.06 (0.82, 1.38)
2.13 (1.60, 2.85)"

Arthritis 0.98 (0.61, 1.58) 0.76 (0.46, 1.25) 0.99 (0.83, 1.18)
Rheumatism 1.25 (0.66, 2.35) 1.29 (0.70, 2.36) 1.16 (0.91, 1.49)
Biliary disease 1.71 (0.95, 3.11) 2.07 (1.21,3.53)" 0.88 (0.66, 1.18)
Dyslipidemia 0.99 (0.48, 2.01) 0.38 (0.14, 1.05) 1.20 (0.91, 1.59)
Chronic nephritis 0.87 (0.21, 3.66) 1.51 (0.53, 4.30) 0.84 (0.49, 1.42)
Multimorbidity* 2.14 (1.58, 2.90)" 1.12 (0.82, 1.54) 127 (1.13, 1.43)"

After adjusting for age, gender, residence, marital status, living status, self-rated income, body mass index, smoking status,
and regular exercise, the multivariate logistic regression analysis was conducted with normal hearing function as the reference.
* Multimorbidity refers to having 2 or more chronic diseases. 'P<<0.05, "P<<0.01. OR: Odds ratio; 95%CI: 95% confidence interval.

F4 BRZBEARM. RUTNRES 2 MIBMERE S EERIXEKENEZES T
Tab 4 Trend analysis of associations between unilateral or bilateral hearing loss and 2 chronic diseases and

multimorbidity among the oldest old

Chronic disease Hearing function OR (95%CI) P for trend

Diabetes mellitus Normal Reference <0.001
Unilateral hearing loss 1.27 (0.87, 1.86)
Bilateral hearing loss 1.26 (1.01, 1.55)°

Respiratory disease Normal Reference <0.001
Unilateral hearing loss 1.59 (1.19, 2.13)"
Bilateral hearing loss 1.36 (1.16, 1.61)"

Multimorbidity” Normal Reference <<0.001

1.55(1.24, 1.94)"
1.27(1.13, 1.43)"

The trend analysis was conducted after adjusting for age, gender, residence, marital status, living status, self-rated income, body

Unilateral hearing loss
Bilateral hearing loss

mass index, smoking status, and regular exercise. *: Multimorbidity refers to having 2 or more chronic diseases. P<<0.05, "P<C0.01.
OR: Odds ratio; 95%CI: 95% confidence interval.
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