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[bookmark: _Ref22901][bookmark: _Ref22741]Supplementary Table 1. Within-group comparisons of lip measurements at T0 and T1 in male and female patients
	Variables
	Male（n=110）
	P value
	q value
	Female（n=175）
	P value
	q value

	
	T0
	T1
	
	
	T0
	T1
	
	

	Ls-Stms (mm)
	9.61 ± 2.12
	9.65 ± 2.16
	0.226
	0.296
	8.95 ± 1.68
	8.92 ± 1.68
	0.394
	0.418

	Stmi-Li (mm)
	8.71 ± 1.86
	8.69 ± 1.93
	0.716
	0.716
	8.19 ± 1.45
	8.15 ± 1.47
	0.244
	0.319

	Ch-Ch (mm)
	45.98 ± 3.47
	46.03 ± 3.51
	0.159
	0.226
	43.43 ± 3.34
	43.44 ± 3.41
	0.717
	0.717

	CPh-CPh (mm)
	13.13 ± 1.73
	13.09 ± 1.80
	0.383
	0.407
	11.80 ± 1.63
	11.87 ± 1.75
	0.040
	0.068

	CPh-Ls-CPh (°)
	139.34 ± 10.65
	139.33 ± 10.63
	0.262
	0.307
	141.32 ± 9.56
	141.33 ± 9.57
	0.192
	0.272

	Ch-Ch-CPh (°)
	49.79 ± 3.43
	49.85 ± 3.42
	0.156
	0.226
	48.56 ± 4.97
	48.54 ± 4.97
	0.387
	0.418

	C-Sn-Ls (°)
	102.17 ± 11.57
	103.62 ± 11.55
	<0.001
	<0.001
	104.74 ± 10.38
	105.82 ± 10.46
	<0.001
	<0.001

	Li-Si-Pog’ (°)
	133.21 ± 11.89
	134.62 ± 12.15
	<0.001
	<0.001
	130.45 ± 10.92
	131.66 ± 11.09
	<0.001
	<0.001

	Ls-Sn-Pog’ (mm)
	6.88 ± 1.77
	6.34 ± 2.12
	<0.001
	<0.001
	5.62 ± 1.49
	5.32 ± 1.73
	<0.001
	<0.001

	Li-Sn-Pog’ (mm)
	5.00 ± 2.11
	4.58 ± 2.20
	<0.001
	<0.001
	4.05 ± 1.88
	3.51 ± 1.93
	<0.001
	<0.001

	Ls-Prn-Pog’(mm)
	1.79 ± 1.38
	2.41 ± 1.50
	<0.001
	<0.001
	1.57 ± 1.28
	2.02 ± 1.49
	<0.001
	<0.001

	Li-Prn-Pog’(mm)
	2.37 ± 1.59
	3.05 ± 1.73
	<0.001
	<0.001
	1.78 ± 1.46
	2.28 ± 1.72
	<0.001
	<0.001

	Ls-Sn (mm)
	4.42 ± 2.13
	4.33 ± 2.15
	<0.001
	<0.001
	3.63 ± 1.85
	3.48 ± 1.86
	<0.001
	<0.001

	Li-Sn (mm)
	2.89 ± 2.34
	2.99 ± 2.36
	0.017
	0.032
	2.70 ± 2.06
	2.87 ± 2.10
	<0.001
	<0.001

	Ls-CPh-CPh(mm)
	2.45 ± 0.71
	2.41 ± 0.76
	0.111
	0.189
	2.09 ± 0.63
	2.10 ± 0.68
	0.352
	0.418

	T-Si (mm)
	127.52 ± 5.99
	127.48 ± 6.01
	0.271
	0.307
	119.53 ± 4.61
	119.57 ± 4.64
	0.083
	0.129

	T-Ch (mm)
	104.37 ± 5.58
	103.15 ± 5.77
	<0.001
	<0.001
	97.66 ± 4.54
	96.51 ± 4.85
	<0.001
	<0.001


Data are expressed as mean ± SD. T0, before bracket debonding; T1, after bracket debonding. Within-group comparisons were performed using paired t-tests. q values were adjusted using the Benjamini–Hochberg FDR correction (q = 0.05).


















Supplementary Table 2. Between-sex comparisons of changes (T0-T1) in lip measurements
	Variables
	Male（n=110）
	Female（n=175）
	P value
	q value

	
	T0-T1
	T0-T1
	
	

	Ls-Stms (mm)
	-0.05 ± 0.39
	0.02 ± 0.37
	0.134
	0.207

	Stmi-Li (mm)
	0.02 ± 0.52
	0.04 ± 0.47
	0.691
	0.735

	Ch-Ch (mm)
	-0.06 ± 0.42
	-0.01 ± 0.38
	0.338
	0.411

	CPh-CPh (mm)
	0.04 ± 0.46
	-0.07 ± 0.44
	0.050
	0.178

	CPh-Ls-CPh (°)
	0.02 ± 0.16
	-0.02 ± 0.18
	0.097
	0.202

	Ch-Ch-CPh (°)
	-0.05 ± 0.38
	0.02 ± 0.34
	0.089
	0.202

	C-Sn-Ls (°)
	-1.44 ± 1.94
	-1.08 ± 1.93
	0.125
	0.207

	Li-Si-Pog’ (°)
	-1.41 ± 1.78
	-1.21 ± 1.98
	0.390
	0.441

	Ls-Sn-Pog’ (mm)
	0.54 ± 1.05
	0.30 ± 1.07
	0.062
	0.178

	Li-Sn-Pog’ (mm)
	0.42 ± 0.80
	0.54 ± 0.86
	0.242
	0.316

	Ls-Prn-Pog’ (mm)
	-0.61 ± 0.77
	-0.44 ± 0.74
	0.063
	0.178

	Li-Prn-Pog’ (mm)
	-0.68 ± 0.85
	-0.50 ± 1.01
	0.107
	0.202

	Ls-Sn (mm)
	0.09 ± 0.24
	0.15 ± 0.28
	0.056
	0.178

	Li-Sn (mm)
	-0.10 ± 0.43
	-0.17 ± 0.45
	0.173
	0.245

	Ls-CPh-CPh (mm)
	0.04 ± 0.24
	-0.02 ± 0.21
	0.058
	0.178

	T-Si (mm)
	0.04 ± 0.38
	-0.05 ± 0.36
	0.052
	0.178

	T-Ch (mm)
	1.22 ± 1.53
	1.16 ± 1.77
	0.737
	0.737


Data are expressed as mean ± SD. T0–T1 indicates the change from before to after bracket debonding. Between-group comparisons were performed using independent samples t-tests or Welch's t-tests (when homogeneity of variances was violated per Levene's test). q values were adjusted using the Benjamini–Hochberg FDR correction (q = 0.05).





















Supplementary Table 3. Within-group comparisons of lip measurements at T0 and T1 according to vertical skeletal pattern
	Variables
	Hypodivergent (n=70)
	P value
	q value
	Normodivergent (n=126)）
	P value
	q value
	Hyperdivergent (n=89)）
	P value
	q value

	
	T0
	T1
	
	
	T0
	T1
	
	
	T0
	T1
	
	

	Ls-Stms (mm)
	9.01 ± 1.74
	9.03 ± 1.76
	0.545
	0.579
	8.90 ± 1.96
	8.94 ± 2.02
	0.230
	0.244
	9.78 ± 1.78
	9.71 ± 1.77
	0.095
	0.143

	Stmi-Li (mm)
	7.90 ± 1.42
	7.98 ± 1.50
	0.163
	0.213
	8.31 ± 1.67
	8.25 ± 1.68
	0.085
	0.131
	8.89 ± 1.63
	8.81 ± 1.72
	0.174
	0.219

	Ch-Ch (mm)
	45.01 ± 4.01
	45.08 ± 4.06
	0.091
	0.153
	44.08 ± 3.48
	44.14 ± 3.54
	0.094
	0.134
	44.41 ± 3.42
	44.36 ± 3.49
	0.181
	0.219

	CPh-CPh (mm)
	12.31 ± 1.71
	12.23 ± 1.78
	0.137
	0.195
	12.48 ± 1.87
	12.55 ± 1.96
	0.110
	0.144
	12.09 ± 1.73
	12.13 ± 1.78
	0.293
	0.311

	CPh-Ls-CPh (°)
	139.93 ± 10.33
	139.91 ± 10.35
	0.202
	0.245
	141.43 ± 9.05
	141.43 ± 9.03
	0.695
	0.695
	139.80 ± 11.05
	139.84 ± 11.06
	0.057
	0.096

	Ch-Ch-CPh (°)
	49.11 ± 6.59
	49.02 ± 6.56
	0.064
	0.121
	48.84 ± 3.38
	48.88 ± 3.35
	0.179
	0.203
	49.26 ± 3.77
	49.30 ± 3.85
	0.267
	0.303

	C-Sn-Ls (°)
	100.22 ± 11.29
	101.11 ± 11.29
	<0.001
	<0.001
	103.66 ± 11.45
	104.74 ± 11.44
	<0.001
	<0.001
	106.65 ± 8.90
	108.33 ± 8.74
	<0.001
	<0.001

	Li-Si-Pog’ (°)
	128.02 ± 10.91
	128.96 ± 11.11
	<0.001
	<0.001
	131.00 ± 11.81
	132.12 ± 11.99
	<0.001
	<0.001
	135.00 ± 10.15
	136.79 ± 10.16
	<0.001
	<0.001

	Ls-Sn-Pog’ (mm)
	6.08 ± 1.51
	5.86 ± 1.53
	0.018
	0.043
	5.88 ± 1.65
	5.54 ± 2.01
	0.003
	0.007
	6.45 ± 1.91
	5.85 ± 2.15
	<0.001
	<0.001

	Li-Sn-Pog’ (mm)
	3.55 ± 1.84
	3.28 ± 1.92
	0.002
	0.006
	4.32 ± 1.88
	3.87 ± 1.94
	<0.001
	<0.001
	5.24 ± 2.06
	4.50 ± 2.31
	<0.001
	<0.001

	Ls-Prn-Pog’ (mm)
	1.49 ± 1.17
	1.80 ± 1.30
	<0.001
	0.002
	1.51 ± 1.19
	1.98 ± 1.25
	<0.001
	<0.001
	2.01 ± 1.55
	2.72 ± 1.82
	<0.001
	<0.001

	Li-Prn-Pog’ (mm)
	1.73 ± 1.19
	2.10 ± 1.33
	<0.001
	0.002
	1.76 ± 1.32
	2.24 ± 1.48
	<0.001
	<0.001
	2.58 ± 1.88
	3.43 ± 2.10
	<0.001
	<0.001

	Ls-Sn (mm)
	4.68 ± 1.94
	4.61 ± 1.92
	0.099
	0.153
	3.70 ± 1.90
	3.58 ± 1.92
	<0.001
	<0.001
	3.67 ± 2.06
	3.49 ± 2.08
	<0.001
	<0.001

	Li-Sn (mm)
	2.52 ± 1.93
	2.62 ± 1.91
	0.047
	0.101
	2.71 ± 2.00
	2.82 ± 2.06
	0.032
	0.061
	3.06 ± 2.54
	3.30 ± 2.56
	<0.001
	<0.001

	Ls-CPh-CPh (mm)
	2.27 ± 0.72
	2.24 ± 0.80
	0.253
	0.287
	2.20 ± 0.66
	2.18 ± 0.67
	0.147
	0.178
	2.23 ± 0.71
	2.28 ± 0.76
	0.101
	0.143

	T-Si (mm)
	123.90 ± 7.47
	123.88 ± 7.48
	0.665
	0.665
	122.13 ± 6.03
	122.20 ± 6.03
	0.048
	0.081
	122.29 ± 6.19
	122.25 ± 6.18
	0.324
	0.324

	T-Ch (mm)
	101.52 ± 6.63
	100.80 ± 6.74
	<0.001
	<0.001
	99.94 ± 5.52
	98.71 ± 5.52
	<0.001
	<0.001
	99.69 ± 5.85
	98.22 ± 6.28
	<0.001
	<0.001


Data are expressed as mean ± SD. T0, before bracket debonding; T1, after bracket debonding. Within-group comparisons were performed using paired t-tests. q values were adjusted using the Benjamini–Hochberg FDR correction (q = 0.05).




Supplementary Table 4. Between-group comparisons of changes (T0-T1) in lip measurements according to vertical skeletal pattern
	Variables
	Hypodivergent 
（1）（n=70）
	Normodivergent 
（2）（n=126）
	Hyperdivergent 
（3）（n=89）
	P value
	q value
	Post-hoc test
P value

	
	T0-T1
	T0-T1
	T0-T1
	
	
	1vs2
	1vs3
	2vs3

	Ls-Stms (mm)
	-0.03 ± 0.38
	-0.04 ± 0.36
	0.07 ± 0.39
	0.096
	0.096
	
	
	

	Stmi-Li (mm)
	-0.08 ± 0.49
	0.06 ± 0.37
	0.09 ± 0.60
	0.080
	0.096
	
	
	

	Ch-Ch (mm)
	-0.08 ± 0.37
	-0.06 ± 0.41
	0.06 ± 0.39
	0.052
	0.087
	
	
	

	CPh-CPh (mm)
	0.07 ± 0.41
	-0.07 ± 0.51
	-0.04 ± 0.39
	0.088
	0.096
	
	
	

	CPh-Ls-CPh (°)
	0.03 ± 0.16
	0.01 ± 0.15
	-0.04 ± 0.20
	0.066
	0.089
	
	
	

	Ch-Ch-CPh (°)
	0.10 ± 0.42
	-0.04 ± 0.29
	-0.05 ± 0.38
	0.056
	0.087
	
	
	

	C-Sn-Ls (°)
	-0.90 ± 1.30
	-1.08 ± 2.14
	-1.67 ± 2.00
	0.013
	0.032
	0.724 
	0.010 
	0.098 

	Li-Si-Pog’ (°)
	-0.94 ± 1.71
	-1.12 ± 1.82
	-1.78 ± 2.07
	0.009
	0.026
	0.800 
	0.015 
	0.031 

	Ls-Sn-Pog’ (mm)
	0.22 ± 0.76
	0.34 ± 1.28
	0.60 ± 0.91
	0.017
	0.036
	0.681 
	0.013 
	0.200 

	Li-Sn-Pog’ (mm)
	0.27 ± 0.71
	0.45 ± 0.64
	0.74 ± 1.09
	0.006
	0.026
	0.190 
	0.004 
	0.072 

	Ls-Prn-Pog’ (mm)
	-0.32 ± 0.72
	-0.47 ± 0.67
	-0.71 ± 0.85
	0.003
	0.026
	0.349 
	0.003 
	0.049 

	Li-Prn-Pog’ (mm)
	-0.37 ± 0.84
	-0.48 ± 0.88
	-0.85 ± 1.09
	0.005
	0.026
	0.654 
	0.005 
	0.023 

	Ls-Sn (mm)
	0.07 ± 0.34
	0.12 ± 0.25
	0.18 ± 0.23
	0.034
	0.064
	
	
	

	Li-Sn (mm)
	-0.09 ± 0.39
	-0.11 ± 0.55
	-0.24 ± 0.28
	0.008
	0.026
	0.986 
	0.025 
	0.048 

	Ls-CPh-CPh (mm)
	0.03 ± 0.23
	0.03 ± 0.20
	-0.05 ± 0.26
	0.068
	0.089
	
	
	

	T-Si (mm)
	0.02 ± 0.41
	-0.07 ± 0.38
	0.03 ± 0.32
	0.096
	0.096
	
	
	

	T-Ch (mm)
	0.72 ± 0.91
	1.23 ± 1.90
	1.47 ± 1.75
	0.001
	0.017
	0.030 
	0.002 
	0.601 


Data are expressed as mean ± SD. T0–T1 indicates the change from before to after bracket debonding. Intergroup comparisons were performed using one-way ANOVA (homogeneous variances) or Welch ANOVA (heterogeneous variances per Levene's test), followed by Tukey or Games-Howell post-hoc tests, respectively. q values were adjusted using the Benjamini–Hochberg FDR correction (q = 0.05).



