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Table S5. Basic statistics of biomarkers.
	Characteristic
	Overall
	Incident hearing impairment
	No hearing impairment
	P value*

	No. of participants
	416,348
	20,048
	396,300
	

	WBC, mean (SD), 109/L
	6.92(2.15)
	7.06(2.23)
	6.91(2.14)
	< 0.001

	hs-CRP, mean (SD), mg/L
	2.60(4.36)
	2.91(4.73)
	2.59(4.34)
	< 0.001

	HDL-c, mean (SD), mg/dL
	56.03(14.78)
	54.41(14.46)
	56.12(14.79)
	< 0.001

	TG, mean (SD), mg/dL
	154.60(90.96)
	162.92(92.62)
	154.18(90.85)
	< 0.001

	GLU, mean (SD), mg/dL
	92.22(22.35)
	93.92(24.65)
	92.13(22.22)
	< 0.001

	BMI, mean (SD), kg/m2
	27.43(4.79)
	27.88(4.76)
	27.41(4.79)
	< 0.001


Notes: Abbreviations: SD, standard deviation; WBC, white blood cell count; hs-CRP, high-sensitivity C-reactive protein; HDL-c, high-density lipoprotein cholesterol; TG, triglycerides; GLU, glucose; BMI, body mass index.
*P value: T-test was used to compare the differences in basic characteristics between participants without incident hearing impairment and participants with incident hearing impairment.



















Table S6. Reproducibility (ICC) of biomarkers.
	Biomarkers
	Intraclass correlation coefficient (95% CI)

	High-sensitivity C-reactive protein
	0.281(0.265,0.297)

	Glucose
	0.409(0.395,0.424)

	[bookmark: _Hlk204189644]High-density lipoprotein cholesterol
	0.832(0.788,0.863)

	Triglycerides
	0.609(0.598,0.620)

	White blood cell (leukocyte) count
	0.598(0.585,0.610)

	[bookmark: _Hlk204189680]Body mass index
	0.924(0.922,0.927)

	Notes: Intraclass correlation coefficients were calculated in the subsample of participants with repeat measurements of biomarkers (N = 12,405).
























Table S7. Association of lifestyle and lifestyle score with hearing impairment.
	
	PAF% (95% CI)
	Lifestyle categories
	P for trend
	Per score increase*

	
	
	Poor (0–2)
	Intermediate (3–4)
	Ideal (5–7)
	
	

	(N = 441,844)
	10.06(7.05,12.77)
	
	
	
	
	

	Cases/Participants
	
	4560/87,277
	12,701/272,097
	3482/82,470
	
	

	Model 1
	
	1(reference)
	0.87(0.84,0.90)
	0.78(0.75,0.82)
	<0.001
	0.93(0.92,0.94)

	Model 2
	
	1(reference)
	0.93(0.90,0.96)
	0.85(0.82,0.89)
	<0.001
	0.96(0.95,0.97)

	Model 3
	
	1(reference)
	0.93(0.90,0.96)
	0.86(0.82,0.90)
	<0.001
	0.96(0.95,0.97)


Abbreviations: PAF, population attributable fraction; CI, confidence interval; HR, hazards ratio.
Model 1: crude model.
Model 2: adjusted for age, sex, ethnicity, qualifications and average total household income before tax.
Model 3: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy workplace and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in lifestyle score.
Bold: P value < 0.05.















Table S8. Stratified analyses of the associations between lifestyle score and the risk of incident hearing impairment (N = 441,844).
	Variable
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	0.178

	> 65
	0.96(0.94,0.99)
	0.002
	

	≤ 65
	0.95(0.94,0.97)
	< 0.001
	

	Sex
	
	
	0.320

	Female
	0.95(0.93,0.97)
	< 0.001
	

	Male
	0.96(0.95,0.98)
	< 0.001
	

	Use of ototoxic drugs
	
	
	0.540

	No
	0.95(0.94,0.97)
	< 0.001
	

	Yes
	0.96(0.94,0.98)
	0.001
	

	Noisy workplace
	
	
	0.102

	No
	0.96(0.95,0.97)
	< 0.001
	

	Yes
	0.94(0.92,0.96)
	< 0.001
	

	Loud music exposure
	
	
	0.863

	No
	0.96(0.94,0.97)
	< 0.001
	

	Yes
	0.95(0.92,0.99)
	0.006
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.














Table S9. Stratified analyses of the associations between lifestyle categories and the risk of incident hearing impairment (N = 441,844).
	Variable
	Lifestyle
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	0.731

	> 65
	Poor
	Reference
	
	

	
	Intermediate
	0.93(0.87,0.99)
	0.040
	

	
	Ideal
	0.86(0.79,0.94)
	0.001
	

	   ≤ 65
	Poor
	Reference
	
	

	
	Intermediate
	0.92(0.89,0.96)
	< 0.001
	

	
	Ideal
	0.85(0.80,0.89)
	< 0.001
	

	Sex
	
	
	
	0.214

	   Female
	Poor
	Reference
	
	

	
	Intermediate
	0.89(0.84,0.94)
	< 0.001
	

	
	Ideal
	0.82(0.77,0.87)
	< 0.001
	

	   Male
	Poor
	Reference
	
	

	
	Intermediate
	0.95(0.91,0.99)
	0.011
	

	
	Ideal
	0.88(0.83,0.94)
	< 0.001
	

	Use of ototoxic drugs
	
	
	
	0.662

	   No
	Poor
	Reference
	
	

	
	Intermediate
	0.93(0.89,0.97)
	0.001
	

	
	Ideal
	0.85(0.81,0.90)
	< 0.001
	

	   Yes
	Poor
	Reference
	
	

	
	Intermediate
	0.91(0.86,0.97)
	0.002
	

	
	Ideal
	0.86(0.79,0.94)
	< 0.001
	

	Noisy workplace
	
	
	
	0.259

	   No
	Poor
	Reference
	
	

	
	Intermediate
	0.93(0.89,0.97)
	< 0.001
	

	
	Ideal
	0.87(0.82,0.91)
	< 0.001
	

	   Yes
	Poor
	Reference
	
	

	
	Intermediate
	0.91(0.85,0.97)
	0.005
	

	
	Ideal
	0.80(0.73,0.88)
	< 0.001
	

	Loud music exposure
	
	
	
	0.042

	   No
	Poor
	Reference
	
	

	
	Intermediate
	0.92(0.88,0.95)
	< 0.001
	

	
	Ideal
	0.86(0.82,0.90)
	< 0.001
	

	   Yes
	Poor
	Reference
	
	

	
	Intermediate
	0.99(0.90,1.09)
	0.821
	

	
	Ideal
	0.80(0.70,0.92)
	0.002
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.

Table S10. Stratified analyses of the associations between WBC and the risk of incident hearing impairment (N = 416,348).
	Variable
	WBC
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	0.147

	   > 65
	Low
	Reference
	
	

	
	Moderate
	1.01(0.95,1.08)
	0.728
	

	
	High
	1.07(0.99,1.14)
	0.057
	

	   ≤ 65
	Low
	Reference
	
	

	
	Moderate
	1.02(0.98,1.07)
	0.269
	

	
	High
	1.13(1.08,1.17)
	< 0.001
	

	Sex
	
	
	
	0.392

	  Female
	Low
	Reference
	
	

	
	Moderate
	1.04(0.99,1.10)
	0.103
	

	
	High
	1.11(1.05,1.16)
	< 0.001
	

	   Male
	Low
	Reference
	
	

	
	Moderate
	1.00(0.95,1.05)
	0.980
	

	
	High
	1.11(1.06,1.16)
	< 0.001
	

	Use of ototoxic drugs
	
	
	
	0.376

	   No
	Low
	Reference
	
	

	
	Moderate
	1.03(0.99,1.07)
	0.185
	

	
	High
	1.13(1.08,1.18)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	Moderate
	1.00(0.94,1.07)
	0.932
	

	
	High
	1.07(1.01,1.14)
	0.032
	

	Noisy workplace
	
	
	
	0.715

	   No
	Low
	Reference
	
	

	
	Moderate
	1.02(0.98,1.06)
	0.412
	

	
	High
	1.12(1.07,1.16)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	Moderate
	1.03(0.97,1.11)
	0.337
	

	
	High
	1.09(1.02,1.17)
	0.009
	

	Loud music exposure
	
	
	
	0.085

	   No
	Low
	Reference
	
	

	
	Moderate
	1.01(0.97,1.05)
	0.545
	

	
	High
	1.11(1.07,1.16)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	Moderate
	1.10(0.99,1.21)
	0.064
	

	
	High
	1.08(0.97,1.19)
	0.143
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval; WBC, white blood cell count.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.

Table S11. Stratified analyses of the associations between hs-CRP and the risk of incident hearing impairment (N = 416,348).
	Variable
	hs-CRP
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	0.001

	   > 65
	Low
	Reference
	
	

	
	Moderate
	1.03(0.96,1.09)
	0.416
	

	
	High
	1.06(0.98,1.13)
	0.128
	

	   ≤ 65
	Low
	Reference
	
	

	
	Moderate
	1.10(1.06,1.14)
	< 0.001
	

	
	High
	1.21(1.16,1.26)
	< 0.001
	

	Sex
	
	
	
	0.799

	  Female
	Low
	Reference
	
	

	
	Moderate
	1.08(1.03,1.14)
	0.002
	

	
	High
	1.17(1.11,1.24)
	< 0.001
	

	   Male
	Low
	Reference
	
	

	
	Moderate
	1.08(1.04,1.13)
	< 0.001
	

	
	High
	1.16(1.11,1.23)
	< 0.001
	

	Use of ototoxic drugs
	
	
	
	0.003

	   No
	Low
	Reference
	
	

	
	Moderate
	1.09(1.05,1.14)
	< 0.001
	

	
	High
	1.21(1.16,1.27)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	Moderate
	1.05(0.99,1.12)
	0.074
	

	
	High
	1.07(0.99,1.14)
	0.055
	

	Noisy workplace
	
	
	
	0.113

	   No
	Low
	Reference
	
	

	
	Moderate
	1.07(1.03,1.11)
	0.001
	

	
	High
	1.15(1.10,1.20)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	Moderate
	1.12(1.05,1.20)
	< 0.001
	

	
	High
	1.23(1.14,1.32)
	< 0.001
	

	Loud music exposure
	
	
	
	0.198

	   No
	Low
	Reference
	
	

	
	Moderate
	1.07(1.03,1.11)
	< 0.001
	

	
	High
	1.16(1.11,1.20)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	Moderate
	1.16(1.06,1.28)
	0.002
	

	
	High
	1.24(1.12,1.38)
	< 0.001
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval; hs-CRP, high-sensitivity C-reactive protein.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.

Table S12. Stratified analyses of the associations between HDL-c and the risk of incident hearing impairment (N = 416,348).
	Variable
	HDL-c
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	

	   > 65
	Low
	Reference
	
	0.393

	
	High
	0.91(0.86,0.97)
	0.005
	

	   ≤ 65
	Low
	Reference
	
	

	
	High
	0.90(0.86,0.93)
	< 0.001
	

	Sex
	
	
	
	0.222

	  Female
	Low
	Reference
	
	

	
	High
	0.88(0.84,0.92)
	< 0.001
	

	   Male
	Low
	Reference
	
	

	
	High
	0.92(0.88,0.97)
	< 0.001
	

	Use of ototoxic drugs
	
	
	
	0.428

	   No
	Low
	Reference
	
	

	
	High
	0.91(0.88,0.95)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	High
	0.89(0.84,0.94)
	< 0.001
	

	Noisy workplace
	
	
	
	0.401

	   No
	Low
	Reference
	
	

	
	High
	0.89(0.86,0.93)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	High
	0.93(0.87,0.99)
	0.032
	

	Loud music exposure
	
	
	
	0.938

	   No
	Low
	Reference
	
	

	
	High
	0.90(0.87,0.93)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	High
	0.91(0.83,1.00)
	0.056
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval; HDL-c, high-density lipoprotein cholesterol.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.








Table S13. Stratified analyses of the associations between TG and the risk of incident hearing impairment (N = 416,348).
	Variable
	TG
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	0.485

	   > 65
	Low
	Reference
	
	

	
	High
	1.04(0.98,1.09)
	0.194
	

	   ≤ 65
	Low
	Reference
	
	

	
	High
	1.05(1.02,1.09)
	0.003
	

	Sex
	
	
	
	0.297

	  Female
	Low
	Reference
	
	

	
	High
	1.04(1.00,1.09)
	0.063
	

	   Male
	Low
	Reference
	
	

	
	High
	1.06(1.02,1.10)
	0.003
	

	Use of ototoxic drugs
	
	
	
	0.901

	   No
	Low
	Reference
	
	

	
	High
	1.05(1.01,1.08)
	0.010
	

	   Yes
	Low
	Reference
	
	

	
	High
	1.05(0.99,1.10)
	0.087
	

	Noisy workplace
	
	
	
	0.914

	   No
	Low
	Reference
	
	

	
	High
	1.05(1.01,1.08)
	0.007
	

	   Yes
	Low
	Reference
	
	

	
	High
	1.04(0.99,1.10)
	0.135
	

	Loud music exposure
	
	
	
	0.835

	   No
	Low
	Reference
	
	

	
	High
	1.04(1.01,1.08)
	0.005
	

	   Yes
	Low
	Reference
	
	

	
	High
	1.05(0.97,1.14)
	0.199
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval; TG, triglycerides.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.








Table S14. Stratified analyses of the associations between GLU and the risk of incident hearing impairment (N = 416,348).
	Variable
	GLU
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	0.706

	   > 65
	Low
	Reference
	
	

	
	High
	1.15(1.06,1.24)
	0.001
	

	   ≤ 65
	Low
	Reference
	
	

	
	High
	1.11(1.05,1.18)
	< 0.001
	

	Sex
	
	
	
	0.974

	  Female
	Low
	Reference
	
	

	
	High
	1.13(1.06,1.22)
	0.001
	

	   Male
	Low
	Reference
	
	

	
	High
	1.12(1.05,1.19)
	< 0.001
	

	Use of ototoxic drugs
	
	
	
	0.949

	   No
	Low
	Reference
	
	

	
	High
	1.13(1.06,1.20)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	High
	1.12(1.04,1.20)
	0.002
	

	Noisy workplace
	
	
	
	0.953

	   No
	Low
	Reference
	
	

	
	High
	1.13(1.07,1.19)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	High
	1.11(1.01,1.21)
	0.024
	

	Loud music exposure
	
	
	
	0.318

	   No
	Low
	Reference
	
	

	
	High
	1.14(1.08,1.19)
	< 0.001
	

	   Yes
	Low
	Reference
	
	

	
	High
	1.04(0.91,1.20)
	0.546
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval; GLU, glucose.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.










Table S15. Stratified analyses of the associations between BMI and the risk of incident hearing impairment (N = 416,348).
	Variable
	BMI
	HR (95% CI)
	P value
	P for interaction

	Age
	
	
	
	0.116

	   > 65
	Normal
	Reference
	
	

	
	Low
	1.34(0.91,1.98)
	0.137
	

	
	Overweight
	1.09(1.02,1.17)
	0.008
	

	
	Obesity
	1.11(1.03,1.20)
	0.006
	

	   ≤ 65
	Normal
	Reference
	
	

	
	Low
	1.03(0.80,1.32)
	0.835
	

	
	Overweight
	1.08(1.04,1.13)
	< 0.001
	

	
	Obesity
	1.18(1.12,1.23)
	< 0.001
	

	Sex
	
	
	
	0.680

	  Female
	Normal
	Reference
	
	

	
	Low
	1.04(0.81,1.34)
	0.763
	

	
	Overweight
	1.08(1.03,1.14)
	0.001
	

	
	Obesity
	1.18(1.12,1.24)
	< 0.001
	

	   Male
	Normal
	Reference
	
	

	
	Low
	1.28(0.86,1.90)
	0.223
	

	
	Overweight
	1.09(1.04,1.15)
	< 0.001
	

	
	Obesity
	1.15(1.08,1.21)
	< 0.001
	

	Use of ototoxic drugs
	
	
	
	0.388

	   No
	Normal
	Reference
	
	

	
	Low
	1.17(0.93,1.47)
	0.174
	

	
	Overweight
	1.08(1.04,1.13)
	< 0.001
	

	
	Obesity
	1.17(1.12,1.23)
	< 0.001
	

	   Yes
	Normal
	Reference
	
	

	
	Low
	0.79(0.44,1.43)
	0.442
	

	
	Overweight
	1.09(1.02,1.16)
	0.016
	

	
	Obesity
	1.13(1.05,1.21)
	0.001
	

	Noisy workplace
	
	
	
	0.506

	   No
	Normal
	Reference
	
	

	
	Low
	1.10(0.86,1.39)
	0.453
	

	
	Overweight
	1.10(1.05,1.14)
	< 0.001
	

	
	Obesity
	1.15(1.10,1.21)
	< 0.001
	

	   Yes
	Normal
	Reference
	
	

	
	Low
	1.13(0.72,1.77)
	0.609
	

	
	Overweight
	1.06(0.99,1.13)
	0.109
	

	
	Obesity
	1.17(1.08,1.26)
	< 0.001
	

	Loud music exposure
	
	
	
	0.554

	   No
	Normal
	Reference
	
	

	
	Low
	1.16(0.93,1.44)
	0.189
	

	
	Overweight
	1.09(1.05,1.13)
	< 0.001
	

	Variable
	BMI
	HR (95% CI)
	P value
	P for interaction

	
	Obesity
	1.16(1.11,1.21)
	< 0.001
	

	   Yes
	Normal
	Reference
	
	

	
	Low
	0.67(0.30,1.50)
	0.329
	

	
	Overweight
	1.08(0.98,1.20)
	0.112
	

	
	Obesity
	1.16(1.04,1.29)
	0.009
	


Notes: Abbreviations: HR, hazards ratio; CI, confidence interval; BMI, body mass index.
Model was adjusted for age, sex, ethnicity, qualifications, average total household income before tax, hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.























Table S16. Sensitivity analyses of the association between lifestyle score and lifestyle categories and the risk of incident hearing impairment after excluding incident hearing impairment in the first 5 years of follow-up (N = 433,810).
	
	Lifestyle categories
	P for trend
	Per score increase*

	
	Poor (0–2)
	Intermediate (3–4)
	Ideal (5–7)
	
	

	Cases/Participants
	2820/85,537
	7755/267,151
	2134/81,122
	
	

	Model 1
	1(reference)
	0.85(0.82,0.89)
	0.76(0.72,0.81)
	< 0.001
	0.93(0.91,0.94)

	Model 2
	1(reference)
	0.91(0.87,0.95)
	0.83(0.79,0.88)
	< 0.001
	0.95(0.94,0.97)

	Model 3
	1(reference)
	0.91(0.87,0.95)
	0.84(0.79,0.89)
	< 0.001
	0.95(0.94,0.97)

	Notes: Abbreviations: HR, hazards ratio; CI, confidence interval.
Model 1: crude model.
Model 2: adjusted for age, sex, ethnicity, qualifications and average total household income before tax.
Model 3: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in lifestyle score.
Bold: P value < 0.05.





















Table S17. Sensitivity analyses of the association between biomarkers and the risk of incident hearing impairment after excluding incident hearing impairment in the first 5 years of follow-up (N = 408,577).
	Biomarker
	Cut-off point
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Inflammatory score 
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.16(1.11,1.21)
	< 0.001
	1.04(0.99,1.09)
	0.060
	1.04(0.99,1.09)
	0.080

	
	High
	1.40(1.34,1.46)
	< 0.001
	1.22(1.16,1.27)
	< 0.001
	1.21(1.16,1.26)
	< 0.001

	
	1 point increase
	1.04(1.03,1.04)
	< 0.001
	1.03(1.03,1.04)
	< 0.001
	1.03(1.03,1.04)
	< 0.001

	Inflammatory biomarkers 
	
	
	
	
	
	

	WBC, 109/L
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.12(1.07,1.17)
	< 0.001
	1.03(0.99,1.08)
	0.139
	1.03(0.99,1.08)
	0.174

	
	High
	1.26(1.21,1.32)
	< 0.001
	1.14(1.10,1.20)
	< 0.001
	1.14(1.09,1.19)
	< 0.001

	hs-CRP, mg/L
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.29(1.23,1.34)
	< 0.001
	1.11(1.06,1.15)
	< 0.001
	1.10(1.06,1.15)
	< 0.001

	
	High
	1.44(1.38,1.51)
	< 0.001
	1.22(1.17,1.28)
	< 0.001
	1.22(1.16,1.28)
	< 0.001

	METS-IR
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.23(1.19,1.29)
	< 0.001
	1.07(1.03,1.12)
	< 0.001
	1.07(1.02,1.11)
	0.002

	
	High
	1.46(1.39,1.53)
	< 0.001
	1.21(1.15,1.27)
	< 0.001
	1.19(1.13,1.26)
	< 0.001

	
	1 point increase*
	1.18(1.16,1.20)
	< 0.001
	1.09(1.07,1.12)
	< 0.001
	1.09(1.07,1.11)
	< 0.001

	Metabolic biomarkers 
	
	
	
	
	
	

	HDL-c, mg/dL
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	High
	0.86(0.83,0.90)
	< 0.001
	0.87(0.83,0.90)
	< 0.001
	0.87(0.84,0.91)
	< 0.001

	TG, mg/dL
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	High
	1.21(1.17,1.26)
	< 0.001
	1.05(1.01,1.08)
	0.016
	1.04(1.01,1.08)
	0.025

	GLU, mg/dL
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	High
	1.42(1.34,1.50)
	< 0.001
	1.16(1.10,1.23)
	< 0.001
	1.15(1.08,1.22)
	< 0.001

	BMI, kg/m2
	Normal
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Low
	1.02(0.77,1.35)
	0.884
	1.08(0.82,1.42)
	0.592
	1.09(0.82,1.43)
	0.559

	
	Overweight
	1.30(1.24,1.35)
	< 0.001
	1.11(1.06,1.16)
	< 0.001
	1.10(1.05,1.15)
	< 0.001

	
	Obesity
	1.38(1.32,1.45)
	< 0.001
	1.18(1.12,1.24)
	< 0.001
	1.16(1.10,1.22)
	< 0.001

	Notes: Abbreviations: CI, confidence interval; HR, hazards ratio; WBC, white blood cell count; hs-CRP, high-sensitivity C-reactive protein; METS-IR, metabolic score for insulin resistance; HDL-c, high-density lipoprotein cholesterol; TG, triglycerides; GLU, glucose; BMI, body mass index.
Model 1: crude model.
Model 2: adjusted for age, sex, ethnicity, qualifications, and average total household income before tax.
Model 3: Analysis of inflammatory score and inflammatory biomarkers: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency. Analysis of METS-IR and metabolic biomarkers: model 2 + hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in METS-IR after standardization.
Bold: P value < 0.05.


Table S18. Sensitivity analyses of the association between lifestyle score and lifestyle categories and the risk of incident hearing impairment after excluding non-White participants (N = 402,749).
	
	Lifestyle categories
	P for trend
	Per score increase*

	
	Poor (0–2)
	Intermediate (3–4)
	Ideal (5–7)
	
	

	Cases/Participants
	4239/79,375
	11,858/248,604
	3227/74,770
	
	

	Model 1
	1(reference)
	0.87(0.84,0.90)
	0.78(0.75,0.82)
	< 0.001
	0.93(0.92,0.94)

	Model 2
	1(reference)
	0.93(0.90,0.96)
	0.85(0.82,0.89)
	< 0.001
	0.96(0.94,0.97)

	Model 3
	1(reference)
	0.93(0.90,0.97)
	0.86(0.82,0.90)
	< 0.001
	0.96(0.95,0.97)

	Abbreviations: CI, confidence interval; HR, hazards ratio.
Model 1: crude model.
Model 2: adjusted for age, sex, qualifications and average total household income before tax.
Model 3: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in lifestyle score.
Bold: P value < 0.05.



















Table S19. Sensitivity analyses of the association between biomarkers and the risk of incident hearing impairment after excluding non-White participants (N =378,531).
	Biomarker
	Cut-off point
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Inflammatory score
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.16(1.12,1.20)
	<0.001
	1.06(1.02,1.10)
	0.002
	1.06(1.02,1.09)
	0.004

	
	High
	1.33(1.28,1.37)
	<0.001
	1.17(1.13,1.21)
	<0.001
	1.16(1.12,1.20)
	<0.001

	
	1 point increase
	1.03(1.03,1.04)
	<0.001
	1.03(1.02,1.03)
	<0.001
	1.03(1.02,1.03)
	<0.001

	Inflammatory 
biomarkers 
	
	
	
	
	
	

	WBC, 109/L
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.10(1.06,1.14)
	<0.001
	1.03(0.99,1.07)
	0.085
	1.03(0.99,1.07)
	0.114

	
	High
	1.21(1.17,1.25)
	<0.001
	1.10(1.06,1.14)
	<0.001
	1.10(1.06,1.14)
	<0.001

	hs-CRP, mg/L
	Low
	1 (reference)
	
	1 (reference)
	
	1 (reference)
	

	
	Moderate
	1.25(1.21,1.29)
	<0.001
	1.10(1.06,1.13)
	<0.001
	1.09(1.06,1.13)
	<0.001

	
	High
	1.36(1.31,1.42)
	<0.001
	1.18(1.14,1.23)
	<0.001
	1.18(1.13,1.22)
	<0.001

	METS-IR
	Low
	1(reference)
	
	1(reference)
	
	1(reference)
	

	
	Moderate
	1.24(1.20,1.28)
	<0.001
	1.09(1.05,1.13)
	<0.001
	1.08(1.05,1.12)
	<0.001

	
	High
	1.41(1.36,1.47)
	<0.001
	1.18(1.14,1.23)
	<0.001
	1.17(1.12,1.22)
	<0.001

	
	1 point increase*
	1.16(1.15,1.18)
	<0.001
	1.08(1.07,1.10)
	<0.001
	1.08(1.06,1.09)
	<0.001

	Metabolic 
biomarkers 
	
	
	
	
	
	

	HDL-c, mg/dL
	Low
	1(reference)
	
	1(reference)
	
	1(reference)
	

	
	High
	0.90(0.87,0.93)
	<0.001
	0.91(0.88,0.94)
	<0.001
	0.91(0.88,0.95)
	<0.001

	TG, mg/dL
	Low
	1(reference)
	
	1(reference)
	
	1(reference)
	

	
	High
	1.20(1.16,1.23)
	<0.001
	1.05(1.02,1.08)
	<0.001
	1.05(1.02,1.08)
	0.001

	GLU, mg/dL
	Low
	1(reference)
	
	1(reference)
	
	1(reference)
	

	
	High
	1.37(1.30,1.43)
	<0.001
	1.15(1.09,1.20)
	<0.001
	1.13(1.08,1.19)
	<0.001

	BMI, kg/m2
	Normal
	1(reference)
	
	1(reference)
	
	1(reference)
	

	
	Low
	1.11(0.89,1.37)
	0.362
	1.14(0.92,1.41)
	0.234
	1.15(0.92,1.42)
	0.211

	
	Overweight
	1.27(1.23,1.32)
	<0.001
	1.11(1.07,1.15)
	<0.001
	1.10(1.06,1.14)
	<0.001

	
	Obesity
	1.36(1.31,1.41)
	<0.001
	1.18(1.13,1.23)
	<0.001
	1.16(1.12,1.21)
	<0.001

	Abbreviations: CI, confidence interval; HR, hazards ratio; WBC, white blood cell count; hs-CRP, high-sensitivity C-reactive protein; METS-IR, metabolic score for insulin resistance; HDL-c, high-density lipoprotein cholesterol; TG, triglycerides; GLU, glucose; BMI, body mass index. 
Model 1: crude model. 
Model 2: adjusted for age, sex, qualifications, and average total household income before tax. 
Model 3: Analysis of inflammatory score and inflammatory biomarkers: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency; Analysis of METS-IR and metabolic biomarkers: model 2 + hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in METS-IR after standardization.
Bold: P value < 0.05.


Table S20. Sensitivity analyses of the association between lifestyle score and lifestyle categories and the risk of incident hearing impairment after further adjustment (N = 367,502).
	
	Lifestyle categories
	P for trend
	Per score increase*

	
	Poor (0–2)
	Intermediate (3–4)
	Ideal (5–7)
	
	

	Cases/Participants
	3815/72,850
	10,542/226,411
	2877/68,241
	
	

	Model
	1(reference)
	0.91(0.88,0.95)
	0.84(0.80,0.88)
	< 0.001
	0.95(0.94,0.96)

	Abbreviations: CI, confidence interval; HR, hazards ratio.
Model was further adjusted for biomarkers in addition to age, sex, ethnicity, qualifications, average total household income before tax, hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in lifestyle score.
Bold: P value < 0.05.






















Table S21. Sensitivity analyses of the association between biomarkers and the risk of incident hearing impairment after further adjustment (N = 273,580).
	Biomarker
	Cut-off point
	HR (95% CI)
	P value

	Inflammatory biomarkers 
	
	

	WBC, 109/L
	Low
	1(reference)
	

	
	Moderate
	0.98(0.94,1.02)
	0.386

	
	High
	1.06(1.01,1.10)
	0.016

	hs-CRP, mg/L
	Low
	
	

	
	Moderate
	1.05(1.01,1.10)
	0.019

	
	High
	1.09(1.04,1.15)
	< 0.001

	Metabolic biomarkers 
	
	
	

	HDL-c, mg/dL
	Low
	
	

	
	High
	0.94(0.89,0.98)
	0.004

	TG, mg/dL
	Low
	
	

	
	High
	0.98(0.94,1.02)
	0.343

	GLU, mg/dL
	Low
	
	

	
	High
	1.09(1.03,1.16)
	0.005

	BMI, kg/m2
	Normal
	
	

	
	Low
	1.25(0.97,1.62)
	0.084

	
	Overweight
	1.05(1.01,1.10)
	0.019

	
	Obesity
	1.08(1.02,1.13)
	0.006

	Abbreviations: CI, confidence interval; HR, hazards ratio; WBC, white blood cell count; hs-CRP, high-sensitivity C-reactive protein; HDL-c, high-density lipoprotein cholesterol; TG, triglycerides; GLU, glucose; BMI, body mass index.


Analysis of inflammatory score and inflammatory biomarkers: Models were further adjusted for lifestyle categories and other biomarkers in addition to age, sex, ethnicity, qualifications, average total household income before tax, hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.
Analysis of METS-IR and metabolic biomarkers: Models were further adjusted for lifestyle categories and other biomarkers in addition to age, sex, ethnicity, qualifications, average total household income before tax, hypertension, use of ototoxic drugs, noisy work place and loud music exposure frequency.
Bold: P value < 0.05.








[bookmark: OLE_LINK48]Table S22. Sensitivity analyses of the association between lifestyle score and lifestyle categories and the risk of incident hearing impairment using weighted lifestyle scores (N = 441,844).
	[bookmark: OLE_LINK37]
	Lifestyle categories
	P for trend
	Per score increase*

	
	Poor (0–2)
	Intermediate (3–4)
	Ideal (5–7)
	
	

	Cases/Participants
	3792/64,536
	7590/148,929
	9361/228,379
	
	

	Model 1
	1(reference)
	0.85(0.81,0.88)
	0.67(0.64,0.69)
	< 0.001
	0.91(0.91,0.92)

	Model 2
	1(reference)
	0.94(0.90,0.98)
	0.83(0.80,0.87)
	< 0.001
	0.96(0.95,0.96)

	Model 3
	1(reference)
	0.95(0.91,0.99)
	0.84(0.81,0.88)
	< 0.001
	0.96(0.95,0.97)

	Abbreviations: CI, confidence interval; HR, hazards ratio.
Model 1: crude model.
Model 2: adjusted for age, sex, ethnicity, qualifications and average total household income before tax.
Model 3: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in lifestyle score.
Bold: P value < 0.05.

















[bookmark: OLE_LINK50][bookmark: OLE_LINK29]Table S23. Sensitivity analyses of the association between lifestyle and lifestyle categories and the risk of incident hearing impairment after excluding participants with baseline diabetes or hyperlipidemia (N = 196,761).
	
	Lifestyle categories
	P for trend
	Per score increase*

	
	Poor (0–2)
	Intermediate (3–4)
	Ideal (5–7)
	
	

	Model 1
	1(reference)
	0.90(0.86,0.96)
	0.86(0.80,0.93)
	< 0.001
	0.95(0.94,0.97)

	Model 2
	1(reference)
	0.96(0.90,1.01)
	0.93(0.87,0.99)
	0.048
	0.97(0.96,0.99)

	Model 3
	1(reference)
	0.96(0.90,1.01)
	0.94(0.87,0.99)
	0.048
	0.98(0.96,0.99)

	Abbreviations: CI, confidence interval; HR, hazards ratio.
Model 1: crude model.
Model 2: adjusted for age, sex, ethnicity, qualifications and average total household income before tax.
Model 3: model 2 + hypertension, type 2 diabetes mellitus, hypercholesterolemia, use of ototoxic drugs, noisy work place and loud music exposure frequency.
*HR (95% CI) of incidence risk per point increment in lifestyle score.
Bold: P value < 0.05.



