Supplementary Table 1. Intraclass correlation coefficients (ICCs) for the intra-observer reliability of repeated measurements.
	Measure
	Group

	
	Anterior open bite group
	Control group

	Nasopharyngeal volume
	0.924
	0.928

	Velopharyngeal volume
	0.937
	0.910

	Glossopharyngeal volume
	0.909
	0.907

	Nasopharyngeal CSA
	0.855
	0.867

	Velopharyngeal CSA
	0.909
	0.938

	Glossopharyngeal CSA
	0.880
	0.897

	Oropharyngeal min-CSA
	0.926
	0.936

	Velopharyngeal TW
	0.915
	0.900

	Velopharyngeal APD
	0.927
	0.893

	Glossopharyngeal TW
	0.908
	0.905

	Glossopharyngeal APD
	0.889
	0.894

	Oropharyngeal height
	0.932
	0.903

	H-S
	0.929
	0.920

	H-PNS
	0.947
	0.932

	H-C3v
	0.917
	0.911

	H-RGn
	0.903
	0.896

	Supraglossal space volume
	0.952
	0.939

	Tongue length
	0.833
	0.874

	Tongue thickness
	0.895
	0.905

	Tongue area
	0.915
	0.892

	Soft palate length
	0.931
	0.912

	Soft palate thickness
	0.913
	0.901

	Soft palate area
	0.881
	0.871


ICC calculated using a two‑way random effects model with absolute agreement.
Supplementary Table 2. Basic characteristics of the AOB subgroups.
	Variable
	Group
	Z/tvalue
	P value

	
	Borderline high-angle (n=16)
	High-angle (n=29)
	
	

	Age(years), Median(IQR)
	21.50 (18.25, 25.75)
	23.00 (20.00, 24.50)
	-0.465
	0.642a

	Sex, N(%)
	
	
	
	0.330b

	Female
	13(81.3%)
	27(93.1%)
	
	

	Male
	3(18.8%)
	2(6.9%)
	
	

	SNA(°), Mean±SD
	82.41±3.58
	81.51±3.73
	0.779
	0.440c

	SNB(°), Mean±SD
	75.93±3.36
	74.71±3.89
	1.053
	0.298c

	ANB(°), Median(IQR)
	6.20 (5.25, 7.48)
	6.30 (5.75, 7.70)
	-0.724
	0.469a

	FMA(°), Mean±SD
	33.19±1.27
	38.47±2.08
	-9.218
	＜0.001c

	U1-SN(°), Mean±SD
	109.82±6.21
	107.49±7.13
	1.096
	0.279

	IMPA(°) , Mean±SD
	98.64±5.57
	96.92±4.27
	1.157
	0.254


IQR, interquartile range; SD, standard deviation; SNA, Sella–Nasion-A point angle; SNB, Sella–Nasion-B point angle; ANB, A point–Nasion–B point angle; FMA, Frankfort–mandibular plane angle; U1-SN, Upper incisor-Sella-Nasion angle; IMPA, Incisor mandibular plane angle.
aMann–Whitney U test. 
bFisher's exact test.
cIndependent t test.



Supplementary Table 3. Comparison of the naso-oropharyngeal airway and surrounding soft tissue morphology between the AOB subgroups.
	Measure
	Group
	Z/t/χ² value
	P value

	
	Borderline high-angle (n=16)
	High-angle
 (n=29)
	
	

	Nasopharyngeal volume(mm3)
	4987.34 (3873.89, 6579.87)
	5349.68 (4682.60, 6123.27)
	-0.047
	0.962a

	Velopharyngeal volume(mm3)
	9172.55 (6787.44, 12058.58)
	8790.78 (6820.97, 10963.98)
	-0.427
	0.670a

	Glossopharyngeal volume(mm3)
	4217.02 (3253.19, 5525.71)
	3918.52 (2994.79, 5348.47)
	-0.569
	0.569a

	Oropharyngeal volume(mm3)
	13309.03 (9965.50, 17319.11)
	11415.00 (10293.24, 16113.00)
	-0.451
	0.652a

	Nasopharyngeal CSA(mm2)
	601.02 (543.54, 692.51)
	565.11 (539.72, 650.67)
	-0.664
	0.507a

	Velopharyngeal CSA(mm2)
	204.75 (176.59, 346.99)
	231.33 (163.80, 296.10)
	-0.403
	0.687a

	Glossopharyngeal CSA(mm2)
	302.73 (197.45, 376.82)
	259.65 (186.39, 359.31)
	-0.735
	0.462a

	Oropharyngeal min-CSA(mm2)
	187.52 (122.92, 284.63)
	169.94 (109.13, 265.76)
	-0.711
	0.477a

	Velopharyngeal TW(mm)
	23.51 (18.60, 28.85)
	24.55 (19.23, 29.51)
	-0.806
	0.420a

	Velopharyngeal APD(mm)
	12.74±3.32
	10.52±3.50
	2.073
	0.044b

	Velopharyngeal TW/APD ratio 
	1.86 (1.48, 2.33)
	2.44 (1.92, 2.88)
	-2.502
	0.012a

	Glossopharyngeal TW(mm)
	31.30±5.57
	30.91±4.54
	0.255
	0.800b

	Glossopharyngeal APD(mm)
	12.07±3.97
	11.00±3.27
	0.970
	0.337b

	Glossopharyngeal TW/APD ratio
	2.80±0.78
	3.01±0.86
	-0.806
	0.425b

	Oropharyngeal height(mm)
	48.17 (42.83, 51.82)
	47.55 (42.33, 50.49)
	-0.379
	0.704a

	H-S(mm)
	99.68±8.18
	100.35±7.91
	-0.272
	0.787b

	H-PNS(mm)
	59.04±5.47
	59.75±5.80
	-0.404
	0.688b

	H-C3v(mm)
	33.30±4.48
	32.04±3.53
	1.043
	0.303b

	H-RGn(mm)
	32.45±4.53
	31.79±4.88
	0.448
	0.656b

	Tongue position, N(%)
	
	
	1.401
	0.236c

	Superior
	7(43.8%)
	18(62.1%)
	
	

	Inferior
	9(56.3%)
	11(37.9%)
	
	

	Supraglossal space volume(mm3)
	667.47 (0.00, 1732.35)
	0.00 (0.00, 3613.27)
	-0.599
	0.549a

	Tongue length(mm)
	76.55±5.72
	74.29±6.12
	1.213
	0.232b

	Tongue thickness(mm)
	35.96±3.21
	36.94±3.48
	-0.924
	0.361b

	Tongue area(mm2)
	1967.02±231.60
	2049.93±270.43
	-1.034
	0.307b

	Soft palate length(mm)
	35.97±2.98
	35.48±3.16
	0.509
	0.614b

	Soft palate thickness(mm)
	7.41±1.33
	6.46±1.26
	2.378
	0.022b

	Soft palate area(mm2)
	272.99 (235.14, 303.49)
	239.80 (222.30, 269.66)
	-1.589
	0.112a


Data are presented as mean ± standard deviation or median (interquartile range).
CSA, cross-sectional area; TW, transverse width; APD, anteroposterior diameter; H-S, Sella–H point distance; H-PNS, PNS–H point distance; H-C3v, C3v–H point distance; H-RGn, RGn–H point distance.
aMann–Whitney U test. 
bIndependent t test.
cChi-square test.


Supplementary Table 4. Comparison of naso-oropharyngeal airway and soft tissue measurements between the AOB and control groups after adjusting for FMA (Analysis of Covariance).
	Measure
	Group
	F value
	P value

	
	Anterior open bite group
(n=50)
	Control group
(n=50)
	
	

	Velopharyngeal volume(mm3)
	9731.63±573.41
	12102.57±573.41
	8.477
	0.004

	Glossopharyngeal volume(mm3)
	4543.95±339.65
	5736.87±339.65
	6.116
	0.015

	Oropharyngeal volume(mm3)
	14275.59±866.61
	17839.50±866.61
	8.386
	0.005

	Nasopharyngeal CSA(mm2)
	601.96±16.99
	681.02±16.99
	10.743
	0.001

	Velopharyngeal CSA(mm2)
	261.22±19.43
	339.00±19.43
	7.947
	0.006

	Glossopharyngeal CSA(mm2)
	291.59±16.69
	348.54±16.69
	5.774
	0.018

	Oropharyngeal min-CSA(mm2)
	213.48±16.60
	277.93±16.60
	7.473
	0.007

	Velopharyngeal TW(mm)
	24.72±0.86
	28.28±0.86
	8.455
	0.005

	Velopharyngeal APD(mm)
	11.57±0.49
	13.42±0.49
	7.161
	0.009

	Glossopharyngeal APD(mm)
	11.47±0.46
	13.40±0.46
	8.512
	0.004

	Glossopharyngeal TW/APD ratio
	2.90±0.10
	2.41±0.10
	12.700
	＜0.001

	Tongue length(mm)
	75.10±0.78
	72.21±0.78
	6.833
	0.010

	Tongue thickness(mm)
	36.46±0.50
	34.48±0.50
	7.876
	0.006

	Tongue area(mm2)
	2010.36±36.14
	1839.04±36.14
	11.143
	0.001


Data are presented as adjusted mean ± standard error.
CSA, cross-sectional area; TW, transverse width; APD, anteroposterior diameter.
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