Additional Table 1 Summary of executing HRV parameters
	Parameter
	Units
	Description

	Time domain

	Mean RR
	ms
	The mean of RR intervals

	SDNN
	ms
	Standard deviation of RR intervals

	Mean HR
	min−1
	The mean heart rate

	STD HR
	min−1
	Standard deviation of instantaneous heart rate values

	Min HR
	min−1
	Minimum HR computed using N beat moving average

	Max HR
	min−1
	Maximum HR computed using N beat moving average

	RMSSD
	ms
	Square root of the mean squared differences between successive RR intervals

	NN50
	Beats
	Number of successive RR interval pairs that differ more than 50 ms

	pNN50
	%
	NNxx divided by the total number of RR intervals

	HRV triangular index
	 
	The integral of the RR interval histogram divided by the height of the histogram

	TINN
	ms
	Baseline width of the RR interval histogram

	Frequency-domain—spectrum Welch’s periodogram

	Peak frequency
	Hz
	VLF, LF, and HF band peak frequencies

	Absolute power
	ms2
	Absolute powers of VLF, LF, and HF bands

	Absolute power
	log
	Natural logarithm transformed values of absolute powers of VLF, LF, and HF bands

	Relative power
	%
	Relative powers of VLF, LF, and HF bands

	Normalized power
	n.u
	Powers of LF and HF bands in normalized units (VLF not included)

	Total power
	ms2
	Total absolute powers (VLF + LF + HF)

	LF HF ratio
	 
	Ratio between LF and HF band powers








Additional Table 2 Summary of audiometry statistical data analysis repot
	
	Dunnett's multiple comparisons test
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value

	
	
	
	
	
	
	
	

	0.125 kHz
	Normal vs. Mild
	-4.62
	-6.36 to -2.88
	<0.0001
	-3.33
	-6.79 to 0.133
	0.0633

	
	Normal vs. Moderate
	-1.68
	-3.72 to 0.374
	0.1419
	-3.16
	-8.42 to 2.10
	0.3777

	
	Normal vs. Severe
	-1.98
	-4.25 to 0.283
	0.1044
	-3.13
	-8.13 to 1.88
	0.3433

	
	
	
	
	
	
	
	

	0.250 kHz
	Normal vs. Mild
	-4.87
	-6.61 to -3.13
	<0.0001
	-3.32
	-6.78 to 0.141
	0.0642

	
	Normal vs. Moderate
	-1.6
	-3.65 to 0.451
	0.1719
	-3.61
	-8.87 to 1.65
	0.2668

	
	Normal vs. Severe
	-0.91
	-3.18 to 1.36
	0.6947
	-2.77
	-7.78 to 2.23
	0.4472

	
	
	
	
	
	
	
	

	0.500 kHz
	Normal vs. Mild
	-3.02
	-4.76 to -1.28
	0.0001
	-1.04
	-4.51 to 2.42
	0.8421

	
	Normal vs. Moderate
	-2.3
	-4.35 to -0.248
	0.0225
	-1.49
	-6.75 to 3.77
	0.8646

	
	Normal vs. Severe
	-0.672
	-2.94 to 1.60
	0.849
	-1.94
	-6.95 to 3.06
	0.7158

	
	
	
	
	
	
	
	

	0.750 kHz
	Normal vs. Mild
	-2.91
	-4.65 to -1.17
	0.0002
	-2.04
	-5.50 to 1.42
	0.3944

	
	Normal vs. Moderate
	-1.83
	-3.88 to 0.217
	0.0938
	-1.88
	-7.14 to 3.38
	0.7625

	
	Normal vs. Severe
	-1.46
	-3.73 to 0.803
	0.3154
	-3.13
	-8.14 to 1.87
	0.3414

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1 kHz
	Normal vs. Mild
	-2.26
	-4.00 to -0.520
	0.006
	-1.64
	-5.10 to 1.82
	0.5763

	
	Normal vs. Moderate
	-1.22
	-3.27 to 0.833
	0.387
	-2.21
	-7.47 to 3.05
	0.6654

	
	Normal vs. Severe
	-0.834
	-3.10 to 1.43
	0.7478
	-3.99
	-9.00 to 1.01
	0.157

	
	
	
	
	
	
	
	

	1.5 kHz
	Normal vs. Mild
	-2.15
	-3.89 to -0.412
	0.0097
	-2.24
	-5.71 to 1.22
	0.3133

	
	Normal vs. Moderate
	-2.25
	-4.30 to -0.201
	0.0263
	-2.06
	-7.32 to 3.20
	0.7093

	
	Normal vs. Severe
	-0.941
	-3.21 to 1.33
	0.6728
	-5.04
	-10.0 to -0.0332
	0.048

	
	
	
	
	
	
	
	

	2 kHz
	Normal vs. Mild
	-2.25
	-3.99 to -0.514
	0.0062
	-2.09
	-5.55 to 1.38
	0.374

	
	Normal vs. Moderate
	-2.61
	-4.66 to -0.562
	0.0073
	-4.98
	-10.2 to 0.283
	0.0694

	
	Normal vs. Severe
	-2.25
	-4.52 to 0.0138
	0.0519
	-6.52
	-11.5 to -1.51
	0.0059

	
	
	
	
	
	
	
	

	3 kHz
	Normal vs. Mild
	-5.57
	-7.31 to -3.83
	<0.0001
	-3.45
	-6.91 to 0.0126
	0.0511

	
	Normal vs. Moderate
	-6.62
	-8.67 to -4.57
	<0.0001
	-11.4
	-16.6 to -6.10
	<0.0001

	
	Normal vs. Severe
	-10.3
	-12.6 to -8.04
	<0.0001
	-13.5
	-18.5 to -8.47
	<0.0001

	
	
	
	
	
	
	
	

	4 kHz
	Normal vs. Mild
	-8.84
	-10.6 to -7.10
	<0.0001
	-5.13
	-8.60 to -1.67
	0.0013

	
	Normal vs. Moderate
	-12.7
	-14.8 to -10.7
	<0.0001
	-18.4
	-23.6 to -13.1
	<0.0001

	
	Normal vs. Severe
	-26.7
	-28.9 to -24.4
	<0.0001
	-23
	-28.0 to -18.0
	<0.0001

	
	
	
	
	
	
	
	

	6 kHz
	Normal vs. Mild
	-12.7
	-14.4 to -10.9
	<0.0001
	-9.75
	-13.2 to -6.29
	<0.0001

	
	Normal vs. Moderate
	-19.9
	-22.0 to -17.9
	<0.0001
	-23.3
	-28.6 to -18.0
	<0.0001

	
	Normal vs. Severe
	-41.4
	-43.7 to -39.1
	<0.0001
	-40.6
	-45.6 to -35.6
	<0.0001

	
	
	
	
	
	
	
	

	8 kHz
	Normal vs. Mild
	-15.9
	-17.7 to -14.2
	<0.0001
	-6.35
	-9.81 to -2.88
	<0.0001

	
	Normal vs. Moderate
	-26.4
	-28.4 to -24.3
	<0.0001
	-20.8
	-26.1 to -15.6
	<0.0001

	
	Normal vs. Severe
	-39.5
	-41.7 to -37.2
	<0.0001
	-44.7
	-49.7 to -39.7
	<0.0001




Additional Table 3. Individual Wave I-V Latency Statistical Analysis. The table presents the mean latencies, standard deviations, and results from statistical tests comparing latencies between normal and impaired hearing groups (mild, moderate, severe). For each wave, latency values are displayed along with their corresponding 95% confidence intervals (CI) and p-values, reflecting differences in wave latencies at each severity level.
	
	Peak I
	
	Peak III
	Peak V

	Decibel
	Dunnett's multiple comparisons test
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value

	20
	    No vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.373
	-0.427 to -0.319
	<0.001
	-0.462
	-0.537 to -0.387
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.852
	-0.910 to -0.793
	<0.001
	-0.906
	-0.987 to -0.825
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-1.05
	-1.13 to -0.978
	<0.001
	-1.02
	-1.12 to -0.912
	<0.001

	25
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.32
	-0.374 to -0.266
	<0.001
	-0.409
	-0.484 to -0.334
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.767
	-0.825 to -0.708
	<0.001
	-0.821
	-0.902 to -0.740
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.867
	-0.941 to -0.793
	<0.001
	-0.83
	-0.933 to -0.727
	<0.001

	30
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.495
	-0.549 to -0.441
	<0.001
	-0.484
	-0.560 to -0.409
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.886
	-0.944 to -0.828
	<0.001
	-0.84
	-0.921 to -0.759
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.916
	-0.990 to -0.842
	<0.001
	-0.779
	-0.882 to -0.676
	<0.001

	35
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.447
	-0.501 to -0.393
	<0.001
	-0.386
	-0.461 to -0.311
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.871
	-0.929 to -0.813
	<0.001
	-0.775
	-0.856 to -0.694
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.931
	-1.00 to -0.857
	<0.001
	-0.744
	-0.847 to -0.641
	<0.001

	40
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.55
	-0.604 to -0.496
	<0.001
	-0.509
	-0.585 to -0.434
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.732
	-0.791 to -0.674
	<0.001
	-0.657
	-0.738 to -0.576
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.88
	-0.954 to -0.806
	<0.001
	-0.713
	-0.816 to -0.610
	<0.001

	45
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.443
	-0.497 to -0.389
	<0.001
	-0.432
	-0.507 to -0.356
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.706
	-0.764 to -0.647
	<0.001
	-0.66
	-0.741 to -0.579
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.766
	-0.840 to -0.692
	<0.001
	-0.629
	-0.732 to -0.526
	<0.001

	50
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.57
	-0.625 to -0.516
	<0.001
	-0.459
	-0.535 to -0.384
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.794
	-0.852 to -0.736
	<0.001
	-0.649
	-0.730 to -0.568
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.854
	-0.928 to -0.780
	<0.001
	-0.618
	-0.721 to -0.515
	<0.001

	55
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.326
	-0.380 to -0.272
	<0.001
	-0.215
	-0.290 to -0.140
	<0.001

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.727
	-0.785 to -0.669
	<0.001
	-0.581
	-0.662 to -0.500
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.797
	-0.871 to -0.723
	<0.001
	-0.561
	-0.663 to -0.458
	<0.001

	60
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.294
	-0.348 to -0.240
	<0.001
	-0.0833
	-0.159 to -0.00800
	0.03

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.614
	-0.673 to -0.556
	<0.001
	-0.369
	-0.450 to -0.288
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.814
	-0.888 to -0.740
	<0.001
	-0.478
	-0.581 to -0.375
	<0.001

	65
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.113
	-0.167 to -0.0592
	<0.001
	-0.0123
	-0.0876 to 0.0629
	0.97

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.444
	-0.502 to -0.385
	<0.001
	-0.308
	-0.389 to -0.227
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.644
	-0.718 to -0.570
	<0.001
	-0.417
	-0.520 to -0.314
	<0.001

	70
	    Normal vs. Mild
	-0.0197
	-0.0644 to 0.0251
	0.62
	-0.103
	-0.157 to -0.0491
	<0.001
	-0.0322
	-0.107 to 0.0431
	0.64

	
	    Normal vs. Moderate
	-0.0647
	-0.113 to -0.0165
	0.004
	-0.349
	-0.407 to -0.290
	<0.001
	-0.243
	-0.324 to -0.162
	<0.001

	
	    Normal vs. Severe
	-0.119
	-0.180 to -0.0578
	<0.001
	-0.449
	-0.523 to -0.375
	<0.001
	-0.252
	-0.355 to -0.149
	<0.001



[bookmark: _GoBack]Additional Table 4. Individual Wave I-V Amplitude Statistical Analysis. The table presents the mean amplitude, standard deviations, and results from statistical tests comparing latencies between normal and impaired hearing groups (mild, moderate, severe). For each wave, amplitude values are displayed along with their corresponding 95% confidence intervals (CI) and p-values, reflecting differences in wave amplitude at each severity level
	
	Amplitude I-Ia
	
	Amplitude III-IIIa
	Amplitude V-Va

	Decibel
	Dunnett's multiple comparisons test
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value
	Predicted (LS) mean diff.
	95.00% CI of diff.
	Adjusted P Value

	20
	    No vs. Mild
	0.921
	0.732 to 1.11
	<0.001
	0.184
	0.108 to 0.261
	<0.001
	0.153
	0.0656 to 0.239
	<0.001

	
	    Normal vs. Moderate
	1.28
	1.07 to 1.48
	<0.001
	0.258
	0.175 to 0.340
	<0.001
	0.41
	0.316 to 0.504
	<0.001

	
	    Normal vs. Severe
	1.28
	1.02 to 1.54
	<0.001
	0.258
	0.153 to 0.363
	<0.001
	0.41
	0.291 to 0.529
	<0.001

	25
	    Normal vs. Mild
	0.987
	0.798 to 1.18
	<0.001
	0.197
	0.120 to 0.273
	<0.001
	0.159
	0.0721 to 0.246
	<0.001

	
	    Normal vs. Moderate
	1.62
	1.41 to 1.82
	<0.001
	0.326
	0.244 to 0.409
	<0.001
	0.428
	0.334 to 0.521
	<0.001

	
	    Normal vs. Severe
	1.62
	1.36 to 1.87
	<0.001
	0.326
	0.221 to 0.431
	<0.001
	0.428
	0.309 to 0.547
	<0.001

	30
	    Normal vs. Mild
	1.09
	0.903 to 1.28
	<0.001
	0.217
	0.140 to 0.293
	<0.001
	0.135
	0.0481 to 0.222
	<0.001

	
	    Normal vs. Moderate
	1.66
	1.46 to 1.86
	<0.001
	0.329
	0.246 to 0.411
	<0.001
	0.179
	0.0859 to 0.273
	<0.001

	
	    Normal vs. Severe
	2.02
	1.76 to 2.28
	<0.001
	0.407
	0.302 to 0.512
	<0.001
	0.458
	0.339 to 0.576
	<0.001

	35
	    Normal vs. Mild
	1.18
	0.991 to 1.37
	<0.001
	0.233
	0.157 to 0.310
	<0.001
	0.141
	0.0539 to 0.228
	<0.001

	
	    Normal vs. Moderate
	1.72
	1.52 to 1.92
	<0.001
	0.336
	0.254 to 0.419
	<0.001
	0.132
	0.0380 to 0.225
	0.003

	
	    Normal vs. Severe
	1.99
	1.74 to 2.25
	<0.001
	0.374
	0.269 to 0.479
	<0.001
	0.187
	0.0683 to 0.306
	<0.001

	40
	    Normal vs. Mild
	0.678
	0.489 to 0.866
	<0.001
	0.129
	0.0518 to 0.205
	<0.001
	0.46
	0.373 to 0.547
	<0.001

	
	    Normal vs. Moderate
	1.73
	1.53 to 1.93
	<0.001
	0.333
	0.250 to 0.415
	<0.001
	0.465
	0.371 to 0.559
	<0.001

	
	    Normal vs. Severe
	2.03
	1.77 to 2.28
	<0.001
	0.359
	0.254 to 0.464
	<0.001
	0.575
	0.456 to 0.694
	<0.001

	45
	    Normal vs. Mild
	0.592
	0.403 to 0.780
	<0.001
	0.109
	0.0323 to 0.186
	0.002
	0.408
	0.321 to 0.495
	<0.001

	
	    Normal vs. Moderate
	1.92
	1.72 to 2.13
	<0.001
	0.367
	0.285 to 0.450
	<0.001
	0.414
	0.320 to 0.508
	<0.001

	
	    Normal vs. Severe
	2.17
	1.91 to 2.43
	<0.001
	0.364
	0.259 to 0.469
	<0.001
	0.488
	0.369 to 0.607
	<0.001

	50
	    Normal vs. Mild
	1.51
	1.32 to 1.70
	<0.001
	0.294
	0.217 to 0.370
	<0.001
	0.573
	0.486 to 0.659
	<0.001

	
	    Normal vs. Moderate
	2.23
	2.03 to 2.43
	<0.001
	0.415
	0.333 to 0.498
	<0.001
	0.578
	0.485 to 0.672
	<0.001

	
	    Normal vs. Severe
	3.04
	2.78 to 3.30
	<0.001
	0.52
	0.415 to 0.625
	<0.001
	0.565
	0.446 to 0.684
	<0.001

	55
	    Normal vs. Mild
	1.49
	1.30 to 1.68
	<0.001
	0.286
	0.210 to 0.363
	<0.001
	0.515
	0.428 to 0.602
	<0.001

	
	    Normal vs. Moderate
	2.4
	2.20 to 2.60
	<0.001
	0.44
	0.358 to 0.523
	<0.001
	0.522
	0.429 to 0.616
	<0.001

	
	    Normal vs. Severe
	2.92
	2.67 to 3.18
	<0.001
	0.433
	0.328 to 0.538
	<0.001
	0.46
	0.341 to 0.579
	<0.001

	60
	    Normal vs. Mild
	1.63
	1.44 to 1.82
	<0.001
	0.314
	0.237 to 0.391
	<0.001
	0.473
	0.386 to 0.559
	<0.001

	
	    Normal vs. Moderate
	2.13
	1.92 to 2.33
	<0.001
	0.373
	0.291 to 0.456
	<0.001
	0.481
	0.388 to 0.575
	<0.001

	
	    Normal vs. Severe
	2.6
	2.34 to 2.85
	<0.001
	0.309
	0.204 to 0.414
	<0.001
	0.49
	0.371 to 0.609
	<0.001

	65
	    Normal vs. Mild
	1.53
	1.34 to 1.72
	<0.001
	0.29
	0.213 to 0.367
	<0.001
	0.365
	0.278 to 0.452
	<0.001

	
	    Normal vs. Moderate
	2.16
	1.96 to 2.37
	<0.001
	0.366
	0.283 to 0.448
	<0.001
	0.376
	0.282 to 0.470
	<0.001

	
	    Normal vs. Severe
	2.75
	2.50 to 3.01
	<0.001
	0.284
	0.180 to 0.389
	<0.001
	0.387
	0.268 to 0.506
	<0.001

	70
	    Normal vs. Mild
	0.741
	0.552 to 0.930
	<0.001
	0.126
	0.0490 to 0.202
	<0.001
	0.568
	0.481 to 0.654
	<0.001

	
	    Normal vs. Moderate
	1.4
	1.20 to 1.60
	<0.001
	0.193
	0.111 to 0.276
	<0.001
	0.58
	0.486 to 0.673
	<0.001

	
	    Normal vs. Severe
	2.8
	2.54 to 3.06
	<0.001
	0.274
	0.170 to 0.379
	<0.001
	0.591
	0.473 to 0.710
	<0.001



