Table 1 Description of the upper airway variables
	Name
	Symbol
	Definition

	Volume (mm3)
	V1
	Nasopharyngeal volume

	
	V2
	Palatopharyngeal volume

	
	V3
	Glossopharyngeal volume

	
	V4
	Hypopharyngeal volume

	
	VT
	Total airway volume

	Midsagittal area (mm2)
	S1
	Nasopharyngeal midsagittal area

	
	S2
	Palatopharyngeal midsagittal area

	
	S3
	Glossopharyngeal midsagittal area

	
	S4
	Hypopharyngeal midsagittal area

	
	ST
	Total midsagittal area of the airway

	Cross-sectional area (mm2)
	CSA1
	Cross-sectional area at PL1

	
	CSA2
	Cross-sectional area at PL2

	
	CSA3
	Cross-sectional area at PL3

	
	CSA4
	Cross-sectional area at PL4

	Airway length (mm)
	L1
	Nasopharyngeal length

	
	L2
	Palatopharyngeal length

	
	L3
	Glossopharyngeal length

	
	L4
	Hypopharyngeal length 

	
	LT
	Total airway length

	Minimum cross-sectional area of the oropharynx (mm2)
	MCA
	Minimum cross-sectional area of the oropharynx

	Anteroposterior diameter of the cross-section (mm)
	AP1
	Anteroposterior diameter at PL1

	
	AP2
	Anteroposterior diameter at PL2

	
	AP3
	Anteroposterior diameter at PL3

	
	AP4
	Anteroposterior diameter at PL4

	Transverse diameter of the cross-section (mm)
	LAT1
	Transverse diameter at PL1

	
	LAT2
	Transverse diameter at PL2

	
	LAT3
	Transverse diameter at PL3

	
	LAT4
	Transverse diameter at PL4









Table 2 Comparison of upper airway measurements (mean ± SD) among female groups.
Measurements
Groups
P
T1vsT2
T2vsT3
T3vsT4

T1
T2
T3
T4




VT
11767.14 ±3877.03
17690.63 ±7089.75
21553.04 ±5522.75
29516.00 ±10787.73
<0.001**
0.025*
0.076
<0.001**
V1
2552.64±1264.33
4051.44±1466.17
5006.19±1931.10
6922.94±2555.15
<0.001**
0.025*
0.081
<0.001**
V2
4806.07±1593.81
7204.85±3229.71
8222.93±2467.90
12001.85±5154.42
<0.001**
0.052
0.314
<0.001**
V3
1864.43±850.62
3272.48±1912.70
4387.78±1863.86
5591.44±3592.74
<0.001**
0.093
0.107
0.067
V4
2544.00±1379.03
3161.85±1791.32
3936.15±1670.54
4999.76±1692.37
<0.001**
0.266
0.093
0.016*
ST
587.43±129.57
745.89±207.75
861.78±165.95
1045.71±273.16
<0.001**
0.027
0.05
<0.001**
S1
110.71±55.82
145.26±43.50
174.70±73.47
236.68±87.96
<0.001**
0.139
0.127
<0.001**
S2
262.50±56.66
319.04±96.01
343.15±73.71
431.65±117.76
<0.001**
0.073
0.352
<0.001**
S3
106.71±34.34
158.70±58.43
201.15±76.75
208.35±105.39
<0.001**
0.051
0.053
0.727
S4
107.50±49.36
122.89±63.91
142.78±58.31
169.03±57.31
<0.001**
0.426
0.214
0.085


Continued Table 2
MCA
110.21±60.60
169.30±96.91
193.63±70.19
277.38±150.46
0**
0.103
0.415
0.004**
LT
53.93±6.01
61.52±4.93
68.95±5.91
74.59±5.59
<0.001**
<0.001**
<0.001**
<0.001**
L1
10.01±1.67
11.19±1.95
12.50±2.49
13.72±2.91
<0.001**
0.146
0.049*
0.053
L2
22.62±3.07
24.60±3.18
26.49±4.45
30.20±3.11
<0.001**
0.092
0.052
<0.001**
L3
10.00±3.04
14.26±3.44
16.95±4.57
16.33±5.25
<0.001**
0.004**
0.026*
0.581
L4
11.29±2.51
11.47±2.21
13.01±2.33
14.34±2.06
<0.001**
0.806
0.013**
0.023*
CSA1
255.14±90.67
320.89±117.09
392.33±135.96
466.50±159.85
<0.001**
0.143
0.055
0.036*
CSA2
126.93±47.98
165.89±90.74
193.33±78.63
246.35±132.62
<0.001**
0.241
0.317
0.043*
CSA3
136.43±58.61
171.00±97.17
216.74±87.79
235.50±90.23
0.001**
0.236
0.059
0.41
CSA4
131.50±58.20
175.04±83.47
202.48±72.21
248.62±94.65
<0.001**
0.109
0.221
0.031*
LAT1
20.89±3.02
23.91±4.06
25.86±2.83
26.82±3.82
<0.001**
0.011*
0.047*
0.295
LAT2
15.60±4.51
17.46±6.31
18.42±5.22
21.73±5.23
0.002**
0.302
0.521
0.021*
LAT3
21.45±4.76
25.27±5.60
27.85±3.36
29.60±3.40
<0.001**
0.008
0.029*
0.114
LAT4
25.94±3.27
28.78±2.61
30.11±4.99
34.05±2.57
<0.001**
0.015*
0.161
<0.001**
AP1
15.03±4.21
18.15±3.19
17.62±3.58
20.01±4.12
<0.001**
0.013*
0.606
0.016*
AP2
10.24±3.03
11.73±3.70
12.12±2.69
12.99±4.49
0.129
0.224
0.693
0.363
AP3
10.00±2.59
10.35±4.27
11.30±3.21
12.16±4.24
0.187
0.782
0.361
0.384
AP4
9.98±2.84
11.59±3.63
12.59±2.82
13.84±2.66
<0.001**
0.108
0.227
0.108
* indicates P < 0.05, ** indicates P < 0.01. For abbreviation definitions, see Table 1.


Table 3 Comparison of upper airway measurements (mean ± SD) among male groups.
Measurements
Groups
P
T1vsT2
T2vsT3
T3vsT4

T1
T2
T3
T4




VT
14472.91± 4170.86
15734.79 ± 3968.12
22634.53 ± 8676.03
34329.53 ± 10661.03
<0.001**
0.513
<0.001**
<0.001**
V1
3695.41± 1502.00
3817.00 ± 1241.83
4821.10 ± 1791.23
7270.12 ± 2747.84
<0.001**
0.803
0.026*
<0.001**
V2
5551.82± 2018.31
5956.50 ± 2330.39
8594.67 ± 3598.74
13278.18 ± 5486.30
<0.001**
0.0661
0.002**
<0.001**
V3
2410.00 ± 1057.03
3072.18 ± 1414.19
4967.53 ± 2882.52
7434.12 ± 3246.05
<0.001**
0.284
<0.001**
<0.001**
V4
2815.68 ± 811.15
2889.12 ± 1242.72
4251.23 ± 2075.57
6347.12 ± 2388.94
<0.001**
0.874
0.002**
<0.001**
ST
660.36 ± 131.77
720.06 ± 138.94
877.07 ± 219.79
1144.94 ± 273.57
<0.001**
0.255
<0.001**
<0.001**
S1
147.53 ± 93.63
144.88 ± 70.89
179.17 ± 80.13
241.29 ± 99.49
<0.001**
0.908
0.105
0.016*
S2
255.58 ± 77.94
289.74 ± 77.31
349.83 ± 92.81
449.94 ± 140.46
<0.001**
0.191
0.013*
<0.001**
S3
141.86 ± 49.03
169.94 ± 61.66
205.90 ± 76.37
261.53 ± 86.82
<0.001**
0.138
0.039*
0.009**
S4
115.39 ± 38.62
115.50 ± 48.27
142.17 ± 56.91
192.18 ± 72.67
<0.001**
0.994
0.051
0.003**
MCA
134.00 ± 75.109
133.06 ± 59.36
201.00 ± 111.49
286.00 ± 118.29
<0.001**
0.097
0.004**
0.003**
LT
59.87 ± 6.88
65.27 ± 4.67
73.06 ± 7.89
82.21 ± 5.85
<0.001**
0.003**
<0.001**
<0.001**
L1
11.40 ± 4.81
11.56 ± 2.61
12.28 ± 2.79
14.12 ± 3.68
0.057
0.864
0.401
0.079


Continued Table 3
L2
23.58 ± 3.45
25.88 ± 3.21
28.39 ± 4.14
31.64 ± 5.70
<0.001**
0.04*
0.015*
0.009**
L3
12.97 ± 3.77
15.71 ± 4.47
18.79 ± 4.60
20.95 ± 4.60
<0.001**
0.025*
0.006**
0.108
L4
11.92 ± 1.68
12.12 ± 2.38
13.61 ± 2.37
15.50 ± 2.14
<0.001**
0.734
0.008**
0.006**
CSA1
295.55 ± 82.974
287.59 ± 106.85
362.10 ± 127.75
446.29 ± 154.40
<0.001**
0.806
0.013*
0.021*
CSA2
135.82 ± 73.06
133.32 ± 53.55
178.70 ± 108.31
261.82 ± 107.97
<0.001**
0.916
0.038*
0.002**
CSA3
176.14 ± 45.99
168.88 ± 75.66
221.03 ± 116.77
290.06 ± 112.03
<0.001**
0.773
0.025*
0.015*
CSA4
153.18 ± 76.55
169.76 ± 79.22
186.17 ± 73.37
311.06 ± 96.13
<0.001**
0.451
0.415
<0.001**
LAT1
23.74 ± 2.61
23.27 ± 3.73
25.48 ± 2.93
29.07 ± 3.09
<0.001**
0.589
0.007**
<0.001**
LAT2
14.95± 6.18
15.96 ± 5.63
18.61 ± 5.20
26.97 ± 7.66
<0.001**
0.538
0.081
<0.001**
LAT3
22.41 ± 4.97
24.79 ± 4.17
28.67 ± 5.20
33.54 ± 4.59
<0.001**
0.069
0.001**
<0.001**
LAT4
28.45 ± 3.65
30.17 ± 4.46
33.97 ± 4.43
39.48 ± 3.36
<0.001**
0.132
<0.001**
<0.001**
AP1
15.13 ± 3.31
15.67 ± 2.95
17.52 ± 3.02
19.58 ± 3.49
<0.001**
0.532
0.02*
0.034*
AP2
10.52 ± 3.01
11.64 ± 3.65
11.53 ± 3.65
12.34 ± 3.42
0.433
0.245
0.901
0.447
AP3
10.23 ± 3.17
9.79 ± 3.21
10.46 ± 3.45
12.46 ± 3.36
0.058
0.622
0.418
0.048*
AP4
10.62 ± 2.28
10.73 ± 2.51
11.42 ± 3.08
15.05 ± 2.41
<0.001**
0.882
0.295
<0.001**
* indicates P < 0.05, ** indicates P < 0.01. For abbreviation definitions, see Table 1.












































Table 4 Multivariate linear regression analysis of influencing factors of VT in females
	Variable
	Unstandardized coefficient
	SE
	Standardized coefficient
	t
	P
	R2

	Mx’-Mx
	725.939
	271.260
	.238
	2.676
	0.009**
	0.615

	Go’-Go
	-186.658
	145.118
	-.123
	-1.286
	0.202
	

	H-FH
	-64.294
	145.091
	-.055
	-.443
	0.659
	

	H-RGn
	379.723
	133.381
	.240
	2.847
	0.005**
	

	H-CVP
	554.485
	243.629
	0.200
	2.276
	0.025*
	

	ANS-Me
	28.703
	339.359
	.017
	.085
	0.933
	

	N-Me
	-263.436
	287.547
	-.223
	-.916
	0.362
	

	S-PNS
	362.803
	268.167
	.138
	1.353
	0.180
	

	Go-Gn
	220.823
	208.225
	.185
	1.061
	0.292
	

	T1(Compared with the T2)
	-5136.696
	2291.745
	-.178
	-2.241
	0.027*
	

	T3(Compared with the T2)
	-66.905
	2183.307
	-.003
	-.031
	0.976
	

	†T4(Compared with the T3)
	7766.908
	1833.181
	.369
	4.237
	0.000**
	

	* indicates P < 0.05, ** indicates P < 0.01.
†Reference group: T3. For T1 and T3, reference group: T2


综       述


Table 5 Multivariate linear regression analysis of influencing factors of VT in males
	Variable
	Unstandardized coefficient
	SE
	Standardized coefficient
	t
	P
	R2

	Mx’-Mx
	64.230
	253.377
	.021
	.253
	.800
	0.675

	Go’-Go
	196.699
	163.752
	.116
	1.201
	.233
	

	H-FH
	165.730
	130.905
	.157
	1.266
	.209
	

	H-RGn
	324.880
	115.611
	.205
	2.810
	.006**
	

	H-CVP
	571.269
	207.021
	.275
	2.759
	.007**
	

	ANS-Me
	306.720
	264.726
	.190
	1.159
	.250
	

	N-Me
	-59.042
	204.297
	-.057
	-.289
	.773
	

	S-PNS
	-82.915
	261.378
	-.03
	-.317
	.752
	

	Go-Gn
	-132.690
	215.601
	-.1
	-.615
	.540
	

	T1(Compared with the T2)
	-300.019
	1787.132
	-.013
	-.168
	.867
	

	T3(Compared with the T2)
	4611.579
	1648.332
	.214
	2.798
	.006**
	

	†T4(Compared with the T3)
	3660.468
	2343.671
	.139
	1.562
	.122
	

	* indicates P < 0.05, ** indicates P < 0.01.
†Reference group: T3. For T1 and T3, reference group: T2


 




