Table 1. Baseline characteristics of eligible responders and non-responders in the study.
	Characteristics
	Thermal ablation
	P value
	Thyroidectomy (lobectomy)
	P value
	P* value
	PSM cohort
	P value

	
	Responders Patients (%)
(N=368)
	Non-responders Patients (%)
(N=70)
	
	[bookmark: OLE_LINK19]Responders Patients (%)
(N=92)
	Non-responders Patients (%)
(N=18)
	
	
	Thermal ablation
(N=256)
	Thyroidectomy
(N=86) 
	

	Age, mean ± SD, years
	43.43 ± 10.80
	43.81 ± 10.05
	0.861
	45.70 ± 9.76
	45.12 ± 9.88
	0.921
	0.068
	44.86 ± 9.77
	45.73 ± 9.91
	0.216

	Patient gender
	
	
	0.900
	
	
	0.724
	0.571
	
	
	0.692

	Female
	324 (88.04)
	62 (88.57)
	
	79 (85.87)
	15 (83.33)
	
	
	222 (86.72)
	76 (88.37)
	

	Male
	44 (11.96)
	8 (11.43)
	
	13 (14.13)
	3 (16.67)
	
	
	34 (13.28)
	10 (11.63)
	

	Patient race/ethnicity
	
	
	> 0.999
	
	
	0.418
	0.445
	
	
	0.576

	Han
	354 (96.20)
	68 (97.14)
	
	90 (97.38)
	17 (94.44)
	
	
	252 (98.44)
	86 (100.0)
	

	    Others
	14 (3.80)
	2 (2.86)
	
	2 (2.17)
	1 (5.56)
	
	
	4 (1.56)
	0 (0.00)
	

	BMI, mean ± SD, Kg/m2
	22.50 ± 3.26
	22.10 ± 3.07
	0.886
	22.73 ± 2.63
	22.87 ± 3.01
	0.891
	0.581
	22.09 ± 2.11
	22.64 ± 2.79
	0.631

	Medical insurance
	
	
	0.832
	
	
	
	
	
	
	0.530

	    Yes
	301 (81.79)
	58 (82.86)
	
	90 (97.83)
	16 (88.89)
	0.125
	< 0.001
	245 (95.70)
	84 (97.67)
	

	    No
	67 (18.21)
	12 (17.14)
	
	2 (2.17)
	2 (11.11)
	
	
	11 (4.30)
	2 (2.33)
	

	Martial status
	
	
	0.183
	
	
	> 0.999
	0.717
	
	
	0.722

	Married
	302 (82.07)
	62 (88.57)
	
	74 (80.43)
	15 (83.33)
	
	
	210 (82.03)
	72 (83.72)
	

	Others
	66 (17.93)
	8 (11.43)
	
	18 (19.57)
	3 (16.67)
	
	
	46 (17.97)
	14 (16.28)
	

	Education
	
	
	0.213
	
	
	0.550
	0.733
	
	
	0.963

	University degree or above
	239 (64.95)
	40 (57.10)
	
	58 (63.04)
	10 (55.56)
	
	
	163 (63.67)
	55 (63.95)
	

	Others
	129 (35.05)
	30 (42.90)
	
	34 (36.96)
	8 (44.44)
	
	
	93 (36.33)
	31 (36.05)
	

	Current employment status
	
	
	0.361
	
	
	0.724
	0.783
	
	
	0.760

	Employed
	320 (86.96)
	58 (82.86)
	
	79 (85.87)
	15 (83.33)
	
	
	223 (87.11)
	76 (88.37)
	

	Others
	48 (13.04)
	12 (17.14)
	
	13 (14.13)
	3 (16.67)
	
	
	33 (12.89)
	10 (11.63)
	

	Size of BTNs, mean ± SD, mm
	36.13 ± 8.88
	35.78 ± 8.05
	0.375
	43.48 ± 18.39
	43.76 ± 17.99
	0.732
	< 0.001
	41.44 ± 8.15
	42.56 ± 14.06
	0.106

	Comorbidities of thyroid
	
	
	
	
	
	
	
	
	
	

	Thyroid dysfunction
	5 (1.35)
	0 (0.00)
	> 0.999
	5 (5.44)
	0 (0.00)
	0.589
	0.017
	0 (0.00)
	1 (1.16)
	> 0.999

	Hashimoto's thyroiditis
	36 (9.78)
	5 (7.14)
	0.487
	14 (15.22)
	2 (11.11)
	> 0.999
	0.159
	23 (8.98)
	8 (9.30)
	> 0.999

	Other comorbidities
	
	
	
	
	
	
	
	
	
	

	    0
	340 (92.40)
	63 (90.00)
	0.499
	80 (86.96)
	15 (83.33)
	0.710
	0.098
	234 (91.41)
	80 (93.02)
	0.636

	1
	24 (6.52)
	6 (8.57)
	
	9 (9.78)
	3 (16.67)
	
	
	22 (8.59)
	6 (6.98)
	

	≥2
	4 (1.08)
	1 (1.43)
	
	3 (3.26)
	0 (0.00)
	
	0.128
	0 (0.00)
	0 (0.00)
	

	Pain score, mean ± SD
	1.45 ± 1.37
	-
	-
	1.38 ± 1.08
	-
	-
	0.633
	1.61 ± 1.45
	1.57 ± 1.57
	0.708

	Postoperative complications
	
	
	
	
	
	
	
	
	
	

	RLN injury
	0 (0.00)
	0 (0.00)
	-
	0 (0.00)
	0 (0.00)
	-
	-
	0 (0.00)
	0 (0.00)
	-

	Temporary hypoparathyroidism
	0 (0.00)
	0 (0.00)
	-
	8 (8.70)
	1 (5.56)
	> 0.999
	< 0.001
	0 (0.00)
	2 (2.33)
	0.065

	Permanent parathyroidism
	0 (0.00)
	0 (0.00)
	-
	0 (0.00)
	0 (0.00)
	-
	-
	0 (0.00)
	0 (0.00)
	-


BTNs: Benign thyroid nodules; BMI: Body mass index; PSM: propensity score matching; RLN: Recurrent laryngeal nerve; SD: Standard deviation; P* value: Responders patients in thermal ablation vs responders patients in thyroidectomy
Table 2. Psychological distress between thermal ablation and thyroidectomy groups
	[bookmark: OLE_LINK12]

	[bookmark: OLE_LINK57]The day admitted to hospital
	
	The day discharged from hospital
	
	[bookmark: OLE_LINK58]1 months post-treatment
	
	3 months post-treatment
	
	[bookmark: OLE_LINK59]6 months post-treatment

	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value

	HAMA, mean ± SD
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]5.45 ± 0.33
	[bookmark: OLE_LINK60][bookmark: OLE_LINK61]4.30 ± 0.45
	0.031
	
	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]3.66 ± 0.25
	[bookmark: OLE_LINK62][bookmark: OLE_LINK63]4.28 ± 0.52
	0.207
	
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]5.05 ± 0.46
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65]5.14 ± 0.84
	0.556
	
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]4.80 ± 0.64
	[bookmark: OLE_LINK66][bookmark: OLE_LINK67]6.38 ± 0.88
	0.071
	
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]5.06 ± 0.61
	[bookmark: OLE_LINK69]6.04 ± 0.80
	0.109

	Anxious mood
	0.59 ± 0.04
	0.46 ± 0.07
	0.084
	
	0.31 ± 0.03
	0.41± 0.07
	0.089
	
	0.48 ± 0.05
	0.44 ± 0.09
	0.711
	
	0.46 ± 0.06
	0.58 ± 0.11
	0.246
	
	0.52 ± 0.06
	0.41 ± 0.10
	0.346

	Tension
	0.60 ± 0.04
	0.45 ± 0.06
	0.066
	
	0.32 ± 0.03
	0.35 ± 0.06
	0.706
	
	0.43 ± 0.05
	0.50 ± 0.10
	0.489
	
	0.42 ± 0.05
	0.50 ± 0.10
	0.507
	
	0.41 ± 0.06
	0.60 ± 0.10
	0.246

	Fears
	0.62 ± 0.04
	0.12 ± 0.04
	＜0.001
	
	0.18 ± 0.02
	0.16 ± 0.04
	0.896
	
	0.20 ± 0.03
	0.15 ± 0.06
	0.407
	
	0.20 ± 0.04
	0.22 ± 0.06
	0.846
	
	0.20 ± 0.05
	0.15 ± 0.07
	0.494

	Insomnia
	0.69 ± 0.05
	0.74 ± 0.09
	0.601
	
	0.66 ± 0.04
	0.71 ± 0.08
	0.567
	
	0.69 ± 0.06
	0.71 ± 0.10
	0.718
	
	0.69 ± 0.07
	1.00 ± 0.11
	0.031
	
	0.76 ± 0.08
	0.97 ± 0.13
	0.178

	Cognitive
	0.54 ± 0.04
	0.55 ± 0.06
	0.846
	
	0.42 ± 0.04
	0.39 ± 0.05
	0.611
	
	0.64 ± 0.06
	0.61 ± 0.10
	0.716
	
	0.69 ± 0.08
	1.04 ± 0.12
	0.017
	
	0.69 ± 0.07
	1.12 ± 0.10
	0.009

	Depressed mood
	0.43 ± 0.04
	0.26 ± 0.05
	0.035
	
	0.27 ± 0.03
	0.30 ± 0.06
	0.495
	
	0.38 ± 0.05
	0.35 ± 0.08
	0.389
	
	0.34 ± 0.06
	0.51 ± 0.12
	0.164
	
	0.40 ± 0.07
	0.32 ± 0.09
	0.545

	Somatic anxiety: muscle
	0.21 ± 0.02
	0.15 ± 0.04
	0.349
	
	0.14 ± 0.02
	0.19 ± 0.04
	0.203
	
	0.22 ± 0.03
	0.26 ± 0.07
	0.516
	
	0.20 ± 0.04
	0.24 ± 0.07
	0.520
	
	0.24 ± 0.05
	0.24 ± 0.10
	0.994

	Somatic anxiety: sensory
	0.25 ± 0.03
	0.19 ± 0.04
	0.276
	
	0.22 ± 0.03
	0.29 ± 0.04
	0.169
	
	0.30 ± 0.04
	0.39 ± 0.09
	0.385
	
	0.22 ± 0.04
	0.49 ± 0.10
	0.008
	
	0.36 ± 0.06
	0.44 ± 0.10
	0.601

	Cardiovascular systems
	0.27 ± 0.03
	0.22 ± 0.05
	0.309
	
	0.17 ± 0.12
	0.20 ± 0.05
	0.594
	
	0.22 ± 0.03
	0.30 ± 0.07
	0.411
	
	0.24 ± 0.05
	0.27 ± 0.07
	0.864
	
	0.20 ± 0.04
	0.35 ± 0.08
	0.094

	Respiratory systems
	0.17 ± 0.02
	0.16 ± 0.04
	0.709
	
	0.16 ± 0.03
	0.17 ± 0.04
	0.621
	
	0.27 ± 0.04
	0.24 ± 0.07
	0.841
	
	0.26 ± 0.05
	0.29 ± 0.07
	0.684
	
	0.22 ± 0.04
	0.30 ± 0.08
	0.511

	Gastro-intestinal systems
	0.32 ± 0.03
	0.32 ± 0.05
	0.877
	
	0.24 ± 0.03
	0.41 ± 0.06
	0.004
	
	0.32 ± 0.04
	0.43 ± 0.09
	0.279
	
	0.28 ± 0.04
	0.29 ± 0.08
	0.987
	
	0.32 ± 0.06
	0.38 ± 0.09
	0.661

	Genito-urinary systems
	0.22 ± 0.03
	0.19 ± 0.05
	0.564
	
	0.15 ± 0.02
	0.24 ± 0.05
	0.177
	
	0.29 ± 0.04
	0.19 ± 0.07
	0.383
	
	0.29 ± 0.05
	0.31 ± 0.09
	0.795
	
	0.26 ± 0.05
	0.21 ± 0.07
	0.587

	Autonomic systems
	0.34 ± 0.03
	0.35 ± 0.06
	0.699
	
	0.27 ± 0.03
	0.31 ± 0.05
	0.389
	
	0.37 ± 0.05
	0.35 ± 0.08
	0.802
	
	0.29 ± 0.05
	0.40 ± 0.10
	0.377
	
	0.31 ± 0.05
	0.26 ± 0.10
	0.754

	    Behaviour at interview
	0.20 ± 0.03
	0.14 ± 0.04
	0.212
	
	0.15 ± 0.02
	0.14 ± 0.04
	0.656
	
	0.24 ± 0.04
	0.22 ± 0.07
	0.921
	
	0.22 ± 0.04
	0.24 ± 0.08
	0.864
	
	0.17 ± 0.04
	0.29 ± 0.08
	0.194

	HADS, mean ± SD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK2][bookmark: OLE_LINK4]HADS (A)
	[bookmark: OLE_LINK20][bookmark: OLE_LINK21]2.48 ± 0.13
	[bookmark: OLE_LINK70][bookmark: OLE_LINK71]1.91 ± 0.21
	0.041
	
	[bookmark: OLE_LINK24]1.88 ± 0.13
	[bookmark: OLE_LINK74][bookmark: OLE_LINK75]2.02 ± 0.25
	0.632
	
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]2.32 ± 0.20
	[bookmark: OLE_LINK78][bookmark: OLE_LINK79]1.98 ± 0.38
	0.402
	
	[bookmark: OLE_LINK30][bookmark: OLE_LINK31]2.48 ± 0.26
	[bookmark: OLE_LINK81]2.56 ± 0.38
	0.702
	
	[bookmark: OLE_LINK34][bookmark: OLE_LINK35]2.44 ± 0.28
	[bookmark: OLE_LINK84][bookmark: OLE_LINK85]2.15 ± 0.50
	0.725

	[bookmark: OLE_LINK3][bookmark: _Hlk129781328][bookmark: OLE_LINK5]HADS (D)
	[bookmark: OLE_LINK22][bookmark: OLE_LINK23]2.37 ± 0.14
	[bookmark: OLE_LINK72][bookmark: OLE_LINK73]2.03 ± 0.23
	0.361
	
	[bookmark: OLE_LINK25]1.94 ± 0.14
	[bookmark: OLE_LINK76][bookmark: OLE_LINK77]2.11 ± 0.26
	0.608
	
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]2.39 ± 0.22
	[bookmark: OLE_LINK80]2.24 ± 0.38
	0.579
	
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33]2.35 ± 0.27
	[bookmark: OLE_LINK82][bookmark: OLE_LINK83]2.42 ± 0.40
	0.899
	
	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]2.51 ± 0.31
	[bookmark: OLE_LINK86][bookmark: OLE_LINK87]2.24 ± 0.52
	0.677

	[bookmark: OLE_LINK6]HEI, mean ± SD
	[bookmark: OLE_LINK38][bookmark: OLE_LINK39]3.03 ± 0.21
	[bookmark: OLE_LINK88][bookmark: OLE_LINK89]2.68 ± 0.27
	0.846
	
	[bookmark: OLE_LINK40][bookmark: OLE_LINK41]2.78 ± 0.19
	[bookmark: OLE_LINK90][bookmark: OLE_LINK91]2.95 ± 0.43
	0.728
	
	[bookmark: OLE_LINK42][bookmark: OLE_LINK43]3.29 ± 0.35
	[bookmark: OLE_LINK92][bookmark: OLE_LINK93]3.07 ± 0.50
	0.677
	
	[bookmark: OLE_LINK44][bookmark: OLE_LINK45]3.49 ± 0.43
	[bookmark: OLE_LINK94][bookmark: OLE_LINK95]3.61 ± 0.47
	0.887
	
	[bookmark: OLE_LINK46][bookmark: OLE_LINK47]3.66 ± 0.48
	[bookmark: OLE_LINK96][bookmark: OLE_LINK97]2.88 ± 0.70
	0.576

	Felt so depressed that nothing could cheer you up
	0.39 ± 0.03
	0.41 ± 0.06
	0.720
	
	0.47 ± 0.03
	0.47 ± 0.06
	> 0.999
	
	0.62 ± 0.05
	0.48 ± 0.05
	0.139
	
	0.63 ± 0.06
	0.60 ± 0.10
	0.764
	
	0.68 ± 0.07
	0.50 ± 0.10
	0.451

	Had no interest or pleasure in doing things
	0.37 ± 0.03
	0.35 ± 0.06
	0.871
	
	0.36 ± 0.03
	0.34 ± 0.06
	0.842
	
	0.46 ± 0.05
	0.44 ± 0.09
	0.884
	
	0.42 ± 0.06
	0.49 ± 0.10
	0.484
	
	0.46 ± 0.06
	0.44 ± 0.11
	0.894

	Felt very nervous
	0.41 ± 0.03
	0.38 ± 0.05
	0.652
	
	0.39 ± 0.03
	0.46 ± 0.08
	0.311
	
	0.40 ± 0.05
	0.37 ± 0.09
	0.794
	
	0.44 ± 0.06
	0.42 ± 0.09
	0.734
	
	0.39 ± 0.06
	0.35 ± 0.10
	0.816

	[bookmark: OLE_LINK1]Felt not being able to control worrying
	0.51 ± 0.03
	0.31 ± 0.05
	0.034
	
	0.40 ± 0.03
	0.50 ± 0.07
	0.168
	
	0.47 ± 0.05
	0.54 ± 0.10
	0.507
	
	0.46 ± 0.06
	0.51 ± 0.09
	0.646
	
	0.54 ± 0.07
	0.35 ± 0.10
	0.215

	Felt too restless to calm down
	0.36 ± 0.03
	0.35 ± 0.05
	0.918
	
	0.29 ± 0.03
	0.31 ± 0.06
	0.698
	
	0.30 ± 0.04
	0.26 ± 0.08
	0.544
	
	0.32 ± 0.05
	0.40 ± 0.08
	0.412
	
	0.38 ± 0.05
	0.18 ± 0.07
	0.112

	Felt scared that the sudden panic or fear would attack again
	0.26 ± 0.03
	0.17 ± 0.04
	0.107
	
	0.23 ± 0.02
	0.31 ± 0.07
	0.201
	
	0.32 ± 0.04
	0.31 ± 0.08
	0.864
	
	0.31 ± 0.05
	0.33 ± 0.08
	0.876
	
	0.37 ± 0.06
	0.32 ± 0.09
	0.786

	Blamed yourself
	0.34 ± 0.03
	0.25 ± 0.04
	0.120
	
	0.31 ± 0.03
	0.34 ± 0.06
	0.654
	
	0.39 ± 0.04
	0.39 ± 0.08
	> 0.999
	
	0.42 ± 0.05
	0.38 ± 0.09
	0.654
	
	0.40 ± 0.06
	0.35 ± 0.09
	0.519

	Felt hopeless
	0.28 ± 0.03
	0.28 ± 0.02
	> 0.999
	
	0.20 ± 0.02
	0.14 ± 0.04
	0.296
	
	0.20 ± 0.04
	0.17 ± 0.06
	0.546
	
	0.29 ± 0.06
	0.24 ± 0.08
	0.664
	
	0.26 ± 0.06
	0.18 ± 0.08
	0.443

	Felt meaningless in living
	0.11 ± 0.02
	0.18 ± 0.03
	0.562
	
	0.13 ± 0.02
	0.06 ± 0.03
	0.145
	
	0.13 ± 0.03
	0.11 ± 0.05
	0.725
	
	0.20 ± 0.04
	0.24 ± 0.08
	0.576
	
	0.18 ± 0.04
	0.21 ± 0.10
	0.967


HAMA: Hamilton anxiety scale; HADS:Hospital anxiety and depression scale; HEI: Huaxi emotional-distress index; PSQI: Pittsburgh sleep quality index; SD: Standard deviation.
Table 3. Sleep quality between thermal ablation and thyroidectomy groups
	

	The day admitted to hospital
	
	The day discharged from hospital
	
	1 months post-treatment
	
	3 months post-treatment
	
	6 months post-treatment

	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value
	
	Thermal ablation
	Thyroidectomy
	P value

	PSQI, mean ± SD
	5.35 ± 0.16
	5.29 ± 0.33
	0.756
	
	5.52 ± 0.21
	6.15 ± 0.31
	0.085
	
	5.43 ± 0.24
	6.36 ± 0.39
	0.042
	
	5.77 ± 0.34
	6.80 ± 0.40
	0.038
	
	5.45 ± 0.31
	6.77 ± 0.50
	0.026

	Sleep quality
	0.97 ± 0.04
	1.05 ± 0.07
	0.869
	
	0.98 ± 0.04
	1.16 ± 0.06
	0.044
	
	0.90 ± 0.05
	1.07 ± 0.08
	0.101
	
	1.05 ± 0.06
	1.16 ± 0.10
	0.264
	
	1.03 ± 0.07
	1.06 ± 0.12
	0.884

	Sleep latency
	1.06 ± 0.04
	1.10 ± 0.08
	0.149
	
	1.13 ± 0.04
	1.32 ± 0.08
	0.026
	
	1.12 ± 0.06
	1.35 ± 0.11
	0.071
	
	1.08 ± 0.07
	1.44 ± 0.13
	0.019
	
	1.01 ± 0.08
	1.50 ± 0.16
	0.050

	Sleep duration
	1.25 ± 0.04
	1.08 ± 0.08
	0.137
	
	1.31 ± 0.05
	1.31 ± 0.08
	> 0.999
	
	1.13 ± 0.06
	1.26 ± 0.11
	0.391
	
	1.32 ± 0.08
	1.29 ± 0.11
	0.721
	
	1.12 ± 0.07
	1.27 ± 0.15
	0.748

	Sleep efficiency
	0.23 ± 0.03
	0.17 ± 0.05
	0.281
	
	0.26 ± 0.03
	0.22 ± 0.06
	0.607
	
	0.17 ± 0.04
	0.31 ± 0.08
	0.084
	
	0.25 ± 0.05
	0.33 ± 0.08
	0.301
	
	0.15 ± 0.05
	0.35 ± 0.12
	0.065

	Sleep disturbance
	0.83 ± 0.03
	0.91 ± 0.05
	0.141
	
	0.81 ± 0.03
	1.02 ± 0.05
	0.003
	
	0.91 ± 0.04
	1.13 ± 0.08
	0.034
	
	0.91 ± 0.05
	1.18 ± 0.06
	0.005
	
	0.93 ± 0.05
	1.00 ± 0.08
	0.535

	Sleep medication
	0.13 ± 0.03
	0.25 ± 0.08
	0.125
	
	0.16 ± 0.03
	0.30 ± 0.09
	0.031
	
	0.15 ± 0.04
	0.17 ± 0.09
	0.875
	
	0.24 ± 0.07
	0.20 ± 0.11
	0.821
	
	0.18 ± 0.06
	0.32 ± 0.16
	0.292

	Daytime dysfunction
	0.88 ± 0.05
	0.73 ± 0.09
	0.147
	
	0.87 ± 0.05
	0.82 ± 0.07
	0.554
	
	1.05 ± 0.07
	1.07 ± 0.12
	0.915
	
	0.92 ± 0.08
	1.20 ± 0.13
	0.095
	
	1.03 ± 0.08
	1.27 ± 0.14
	0.166


[bookmark: _GoBack]PSQI: Pittsburgh sleep quality index; SD: Standard deviation.

