CHAPTER IV
RESULTS

The results of this study will be presented as followed :

Part [. Means, standard deviations and standard errors of cephalometric
measurements for the normal and open bite subjects, and the two-way analysis
of variance of each cephalometric measurement for both the normal and open
hite groups of either sex.

Part II. Compariscns of cephalometric measurements between the normal
males and females, and between the open bite males and females.

Part III. Comparisons of the cephalometric measurements among the
skeletal Class I, Class I and Class Il in the open hite group.

Part IV. Correlation analyses between the dentofacial measurements for
both the normal and open bite groups. '

Fart V. Stepwise multiple regression analysis for the anterior open bite
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Part |. Means. standard deviations and standard errors of the
cephalometric measurements for the normal and open bite subjects
and the two-way analysis of wvariance of each cephalometric
measurement for both the normal and open bite groups of either sex.

The means, standard deviations and standard errors of the cephalometric
measurements for the normal and open bite groups (combined sexes) were
shown in Table 2. Because there were two factors in this study (type of
occlusion and sex), each factor was measured at two levels (normal vs open bite
and male vs female). Therefore, the two-way analysis of variance (two-way
ANOVA} was performed to compere means of cephalometric measurements for
the main effects of type of occlusion and sex, and the interaction effect between
type of occlusion and sex. The results of two-way ANOVA were displayed in
Table 3.

L.1. Skeletal pattern
Anteroposterior relationship .

There was significant difference in the cranial base angle (NSBa) by sex
(p<.08) but no obvious difference by type of occlusion. Furthermore, there was
no significant interaction effect, which implied that the difference in NSBa angle
by sex was the same for the normal group and the open bite group. For the
anteroposterior position of maxilla (SNA), there was no significant difference by
sex and by type of occlusion. In addition, there was no significant interaction
effect as well.

There was signiﬂcam. effect of type of occlusion on the anteroposterior
position of mandible (SNB) after controlling the effect of sex (p<.05) but mo
significant effect of sex after controlling the effect of type of occlusion on the
SNB angle. Furthermore, there was no significant interaction effect, which
meaned that the difference in the SNB angle by type of occlusion was the same
for both sexes. The SNB angle was greater in the normal group than that in
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the open bite group.



Table 2 Means, standard deviations and standard errors of the cephalometric
measurements in the normal and open bite samples (sex combined)

Variahles Normal (n=70) Open bite (n=70)
£ | sp Mean % sp__ | sE Mean
SKELETAL
NSBa {deg) 131.1 5.013 0.509 130.31 5.773 0.60
SNA {deq) 83.593 3.008 0.369 B2.8 3.392 0.406
SNE {deg) 82.236 3.002 0.359 §0.636 4.318 0.516
ANB {deg) 1.386 1.516 0.181 1.964 3.486 0.417
WITS {mm) -3.35 2.469 0.285 -6.271 6.342 0.639
SN-PP {deg) 9.207 3.078 0.367 8.457 3.178 0.38
SN-GoCGn (deg) 28.886 4.474 .535 38.05 6.749 0.687
FP-GoGn  (deg) 19.678 4.512 0.539 30.503 5.708 0.682
Ar-GoGn  (deg) 119.74 4.966 0.594 126.14 5.574 0.666
NSGn {deg) 67.879 3.273 0.391 71.836 4.308 0.515
Ar-Go {mmy) 53.071 4.527 0.541 48,143 5137 0.614
TAFH (mam) 128.87 6.27 0.748 130.57 7.671 0.917
UAFH (mm) 57.764 3.212 0.384 56.321 347 0.415
LAFH {mm}) 71.114 4.67 0.558 74.25 5.761 0.689
UAFH/LAFH 0.815 0.061 0.007 0.762 0.063 0.008
TFFH (mm) 87.85 B.502 0.777 80.283 G.847 0.818
UPFH {mm) 46.721 3.086 0.360 46414 3.431 0.41
LPFH {mim) 41.129 5.184 0.62 33.886 5.279 0.631
UPFH/LFFH 1.153 0.159 0.019 1.4 0.229 0.027
TPFH/TAFH 0.682 0.039 0.005 0.615 0.042 0.005
DENTAL
U-NA (deg) 24.25 5.157 0.618 32.1M 6.928 0.828
LI-NB {deg) 31.114 4,705 0.562 36.814 8.506 Lo17
UI-8N {deg) 107.81 5.378 0.643 114.61 7.899 0.944
L-GoGn  (deg) 100.11 6.019 0.719 96.55 9.373 1.12
UFLI (dem 121.6 15.48 1.85 110.20 11.853 1.417
Overbite  {mm) 2.257 1.003 0.12 -2.871 1.791 0.214
UADH {mm) 30.5 2.672 0.307 31.079 4.228 0.386
LADH {mm) 44.693 5.8 0.693 45.629 3.85 0.436
UPDH (mmj | - 27.007 1.844 0.232 27.66 2.728 0,326
LPDH {ram) 37.743 2.879 0.344 36.286 3.312 0.396
UPDH/UADH 0.889 0.062 0.007 0.892 0.079 0.009
LFDH/LADH 0.832 0.036 0.004 0.796 0.044 0.005
SOFT TISSUE —
Sn-Stmg  (mm) 25,264 2.107 0.252 25.414 2.752 0.329
Stm,—T.TI {mm) 2.029 1.154 0.138 1.65 2.483 0,297
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Table 3 Two-way analysis of variance for the main effects of sex, type
of occlusion {(normal and open bite) and the interaction effect

Variables F - value
sex | occlusion |Sex by occiusion,
SKELETAIL
N5Ba {deg) 6.692* 1.643 0.068
SNA {deg) 0.142 3.252 0.658
(deg) 0.73 5.191* ]
ANB {deg) 0.624 0.842 0,723
WITS {mm}) 0.489 14.762%* 0
SN-FP {deg) 3131 2.263 1.193
SN-GoGn  (deg) 4.376* 123.508*** 0.564
PP-GoGn  (deg) 1.003 140.732%** 0,007
Ar-GoGn  (deq) 0.316 109.025"** 3.454
NSGn {deg) 1.281 33.213%** 0.253
Ar-Go {mm) 37.276%** 28.672%*% 0.002
TAFH (mm) 84.202%%* 12.666%** 0.34
UAFH () 36.089*** 2.615 0.01
LAFH {mm) B5.416%** 30.386%** 0.422
UAFH/LAFH 3,566 27,6654 0.030
TPFH {mim) 99,268 ** 44,837%** 0.347
UFFH {mm) 51.213%** 0.332 0.488
LPFH {mum) 45.977*** 61.558%* 0.051
UPFH/LPFH 6,959 44,111%** 0.661
TEFH/TAFH 12387 B4.843*** 0.561
DENTAT '
UI-NA "(deg) 0.2 BE.37Y* 1.003
LI-NE {deg) 0.629 13.450%** 0.104
UI-8N (deg) 0.443 36.169*"* T0.382
L-GoGn (deg) 0.108 7.044** 0.695
UI-LY (deg) 1.024 21.678%** 0.787
Overbite  (mm) 1.288 431.826*** 2.808
UADH {mm) " 7.245%% 2.369 0.371
LADH (mm) B.424%* 3.212 0,252
UPDH {mm) 25.221%%* B.241%* 1.984
LPDH {mm) 40637 4,674 2.382
UPDH/UADH 3.267 1.263 4.442%
LPDH/LADH 1.786 27.695**" 2.137
ISOFT TISSUE
Sn-8tmg  ({mm) 6.904** 0.226 4,033*
Strn-UL . (mm). L5186 2283 IR « ¥ |V S—

P05 "™p<.0, Y p < 001
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The anteroposterior relationship of maxilla and mandible was described
by the ANB angle and the Wits appraisal. There was no significant difference in
the ANB angle by sex and by type of occlusion. Furthermore, there was no
apparent interaction effect between sex and type of occlusion as well.
Interestingly, there was significant difference in the Wits appraisal by type of
occlusion (p<.001), but no apparent difference by sex. The Wits appraisal was
significantly lesser in the open bite group than in the normal group. The Wits
appraisal indicated that the mandible was in a more anterior position to the
maxilla in the open bite group than that in the normal group. However, there
was no significant interaction effect between sex and type of occlusion, which
implied that the difference in the Wits appraisal by type of occlusion was the

same for both sexes.

Vertical relationship

There was no significant difference in the palatal plane angle (SN-PP), as
the vertical position of maxilla, by sex and by type of occlusion. In addition,
there was no significant interaction effect as well.

For the vertical relationship of mandible, the differences in the means of
Y-axis angle (NSGn) and the gonial angle (Ar-GoGn) were clearly evident
between the two types of occlusion (p<.001) , irrespective of sex. The NSGn
and Ar-GoGn angles were larger in the open bite group than in the normal
group. Whereas, there were significant effects of sex (p<.06) and type of.
occlusion {p<.001) on the mandibular plane angle (SN-GoGn), The SN-GoGn angle
was obviously greater in the open bite group than in the normal group. The
difference in the ramus height (Ar-Go) was significant for the normal and open
bite groups (p<.001) and for either sex (p<.001). The ramus height was
significantly longer in the normal group than in the open bite group.

Furthermore, there were no significant interaction effects between sex
and type of occlusion on the NSGn angle, ArGoGn angle, SN-GoGn angle and
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the ramus height, which implied that the differences in these variables by type

of occlusion were the same for hoth the males and the females.
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The vertical relationship of maxilla and mandible, as demonstrated by the
palatomandibular plane angle (PP-GoGn), had significant difference by type of
occlusion (p<.001} but no obvious difference by sex. In addition, there was no

significant interaction effect between sex and type of occlusion on the PP-GoGn

angle, which implied that the difference in the PP-GoGn angle by type of
occlusion was the same for both sexes, The PP-GoGn angle was considerably
greater in the open bite group than in the normal group.

Facial height and vertical facial proportion
There were significant differences in the total anterior facial height

(TAFH), the lower anterior facial height (LAFH), the total posterior facial height
(TPFH) and the lower posterior facial height (LPFH) by sex (p<.001) and type of
occlusion (p<.001), but no significant interaction effects. Thus, the effects of
type of occlusion on those facial heights were similar in the males and females.
The TAFH and LAFH were significantly greater in the open bite group than in
the normal group. On the contrary, the TPFH and the LPFH were apparently
lesser in the open bite group than in the normal group.

There were significant differences in the upper anterior facial height
(UAFH) and the upper posterior facial height (UPFH) by sex (p<.001}, but no
obvious differences by type of occlusion. Furthermore, there were no significant
interaction effects, which implied that the differences in the UAFH and the UPFH
by sex were the same for the nommal group and the open hite group.

There was significant effect by type of occlusion on the UAFH/LAFH ratio
(p<.001), but mo significant effect by sex and no significant interaction effect
between sex and type of occlusion. The difference in the UAFH/LAFH ratio was
clearly evident between the normal and open hite groups, irrespective of sex.
The UAFH/LAFH retio was apparently lesser in the open bite group than in the
normal group.
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sex and type of occlusion. Similarly, there was obvious difference in the
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TPFH/TAFH 1atio by sex (p<.001) and by type of occlusion (p<.001), but no
significant interaction effect between sex and type of occlusion. These results
imrlied that the effects of type of occlusion on the UPFE/LPFH ratio and the
TPFH/TAFH ratio were the same for both sexes. The UPFH/LPFH ratio was
significantly greater in the open bite group than in the normal group, while the
TPFH.*’T&FH ratio was apparently greaterinthe-ﬁonnal group than in the open
bite group.

l.2. Dental pattern
Dental relationship

There were significant differences in the inclination of maxillary incisor in
Telation to NA line (UI-NA) and that in relation to SN line (UI-SN}, the inclination
of mandibular incisor in relation to NB line (LI-NB) and that in relation to Go-Gn
Iing (LI GoGn), the interincisal angle (UI-LD, and the overhite by type of
occlusion (all significances at p<.001: with the exception of LI-GoGn angle which
was significance at p<.01) , but no obvious differences by sex. Furthermore,
there were no significant interaction effects, which implied that the differences
in all dental variables by type of occlusion were the same for both sexes. The
UINA angle, UI-SN angle and LI-NB angle were considerably greater in the open
bite group than in the normal group. While the LI-GoGn angle and the UI-LI
angle were apparently sma]lerinthanpanbitegmupthaninthannmalgmm
The present data showed that the mean of overbite was 2.26 millimeters for
thennrmalsuhjaﬂsandthemamofopenhitewas -2.87 millimeters for the

open hite subjects.

Dentoalveolar height
There were significant differences in the upper anterior dentoalveolar

height (UADH) and lower anterior dentoalveoclar height (LADH) by sex (p<.01), but
no significant differences by type of occlusion. In addition, there were no
sigmificant interaction effects between sex and type of occlusion, which meaned
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that the differences in the UADH and LaDthsexwm the same for both the
normal and open bite groups.
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The significant differences in the upper posterior dentoalveclar height
(UPDH) and lower posterior dentoalveolar height (LPDH) were observed by sex
(p<.001) and by type of occlusion (p<.01 and p<.05, respectively). However,
there were no significant interaction effects between sex and type of occlusion
in the UPDH and LPDH. Thus, the effects of type of occlusion on the UPDH and
LFDH were similar in the males and the females. The UPDH was significantly
greater in the open bite group than in the normal group. The LPDH was
significantly lesser in the open bite group than in the normal group.

There was no significant difference in the UPDH/UADH ratio by sex and
by type of occlusion. However, there was significant interaction effect between
sex and type of occlusion on the UPDH/UADH ratio (p<.05). While, there was
marked difference in the LPDH/LADH ratio by type of occlusion (p<.001), but no
significant difference by sex. In addition, there was no significant interaction
effect which implied that the difference in the LPDH/LADH ratio by type of
occlusion was the same for both sexes. The LPDH/LADH ratio was apparently
lesser in the open bite group than in the normal group.

|.3. Soft tissue pattern

There was significant difference in the upper lip length {En-5tmg) by sex
(p<.01) but no obvious difference by type of occlusion. However, there was
significant interaction effect between sex and type of occlusion on the upper lip
length{p{.ﬂﬁ}whichmeanedthatthadtﬁerenoeintheupperﬁplangth.hysax
was the same for both the normal and open bite groups. For the maxillary
incisor exposure (Stmg-UI), there was no significant effect by sex and type of
occlusion, and interaction effect.
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In summary, the cephalometric measurements which showed the
differences between the males and females were the NSBa angle, SN-GoGn
angle, ramus height, TAFH, UAFH, LAFH, TPFH, UPFH, LFFH, UAFH/LAFH ratio,
TPFH/TAFH ratio, UADH, LADH, UPDH, LPDH, and Sn-Stm,  While the
cephalometric measurements which showed the differences between the normal
and open bite groups were the SNB angle, Wits value, SN-GoGn angle, PP-GoGn
angle, Ar-GoGn angle, NSGn angle, ramus height, TAFH, LAFH, UAFH/LAFH ratio,
TPFH, LPFH, UPFH/LPFH ratio, and TPFH/TAFH, UI-NA angle, LI-NE angle, UI-SN
angle, Li-GoGn angle, UI-L] angle, overbite, UPDH, LPDH, and LPDH/LADH ratio.
These results indicated that both sexes and types of occlusion had the effects to
the skeletodental cephalometric measurements.

From the two-way analysis of variance (Table 3), there were significant
interaction effects between sex and type of occlusion on the UPDH/UADH ratio
and the upper lip length (Sn-Stmg) (p<<.05). The results of Scheffe test of the
UPDH/UADH ratio and the upper lip length with a significant level of .05, which
compared the mean differences among four groups : Normal males (NM), Normal
females (NF), Open bite males (OM), and Open bite females (OF) were shown on
Table 4 and Table & respectively.

There was no significant difference at the 5% level of significance for
the UPDH/UADH ratio. However, there was significant difference of upper lip
length (Sn-Stmg) between the normal males and the normal females (p<.05) with
the mean difference of 1.929 millimeters (Table 5). The upper lip length in the
normal males was longer than in the normal females, but no sex difference for
the upper lip length was found in the open hite group.
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Table 4 Multiple comparisons for means of UPDH/UADH ratio in two types
of occlusion of both sexes by Scheffe test ( NM=normal males,
NF=normal females, OM=open bite males, OF=open bite females )

Croup NM oF NF O
X 0.887 0.878 0.89 0.926

MM

0.887
aF

0.878 0.008

NF

.89 0.003 0.012

oM

0.926 0.030 0.048 0.036

*p<.6 **p<.1 **tYp< .00l

Tshle s Multiple comparisons for means of Sn-Stm. (mm) in two types
of occlusion of both sexes by Scheffe test ( NM=normal males,
NF=normal females, OM=open bite males, OF=open bite females )

GIoup NF OF oM NM
X 24.3 mm. 25.333 mm. | 26.59 mm. 26.229 mm.
NF
24.3 mm.
OF
26,333 mm. 1.033
oM
25.59 mm. 1.29 0.157
m -
26.229 mm, 1.929* 0.896 0.639 )

o p < .DE. el p < .U'l, wtE p < 001
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Part lIl. Comparisons of the cephalometric measurements between
the normal males and females, and between the open bite males and

females. (Table 6 and 7)

Il.1. Skeletal pattern
Anteroposterior relationship
The NSBa angle was significantly smaller in the normal males than in the

normal females (p<.05), but was not significantly different between the open
bite males and the open bite females.

The anteroposterior pogition of the maxilla in relation to anterior cranial
base (SNA) was not clearly different in both sexes of the normal group and of
the open bite group. The anteroposterior position of the mandible in relation to
anterior cranial base {SNB) was not significantly different in both sexes of the
normal group and the open bite group.

For the anteroposterior relationships of maxilla and mandible of the
normal and open bite groups, the ANB angle and the Wits appraisal were not
significantly different in both sexes.

Vertical relationship
The SN-PP angle, as described by the vertical relationship of maxilla ,

was significantly smaller in the normal males than in the normal females (p
<.05), however, this angle was not obviously different in either sex of the open
bite group.

For the vertical relationships of mandible, the Ar-GoGn angle, the NSGn
angle, the Sn-GoGn angle and the PP-GoGn angle were not apparently different
in both sexes of the normal group and the open bite group: with the exception
of that in the normal group, the SN-GoGn angle was significantly smaller in the
males than in the females (p<.05). The ramus height (Ar-Go) was significantly
longer in the males than in the females (p<.001), for either the normal and open
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Table 6 The comparisons of the cephalometric measurements between
the normal Northem Thai males and females

Variables Normal males Normal females t-value
X SD ¥ | s
SKELETAT,
NSBa  (deg) 129.77 4.721 132.43 5.008 -2.28*
SNA {deg) 83.914 2.743 83.2M 3.409 0.87
SNB {deg) 82.514 3.001 81.957 3.02 0.77
ANB {deg)y 1.4 1.4564 1.371 1.597 0.08
WITS {marm) =3.1 2.452 =-3.6 2. 496 0.85
SN-FP  (deg) B.429 2.367 5,988 3512 ~2.18*
SN-GOGN (deg) 27.614 4,257 30,157 4,379 ~2.46"
PP-Golm (deg) 19,186 4,306 20,171 4.72 =091
AT-GOGN (deg) 118.63 4,935 120.86 4.809 -1.91
NSGn {deg} B7.329 2.546 68.429 3.826 -1.42
Ar-Go (mm) 55.371 3.647 50,771 4,172 4.91%*
TAFH  {mm) 133.06 4.648 124.69 4,703 74070
UAFH  (mm) 59.3 3.225 56,229 2.384 4.63%*
LAFH  (mm} 73,711 3.6 68,457 4.095 5,77
UAFH/LAFH 0.806 0.061 0.824 0.061 -1.26
TPFH  (mm) 92.571 4.453 §3.129 4,481 8.B4%**
UPFFH {mmj) 48,643 2.360 44.8 2.474 664"
LFFH  (mm) 43.929 4.632 38.320 4.116 5,364
UFFH/LPFH 1.122 0.152 1.184 0.162 -1.66
TFFH/TAFH 0.696 0.037 0.657 0.036 3.3
[DENTAL
U-NA  (deq 23.929 6.021 24.671 6.344 -0.52
LI-NB {deg) 20.820 a.682 34 5.586 -0.51
UI-SN  (deq) 107.86 .42 107.77 6.414 0.07
LI-GoGn  (dem) 100.91 4,135 99.3 7.421 1.12
UI-11 {deg) 123.9 6.049 118.3 20.948 1.25
Overbite  (mm) 2.329 0.97 2.186 1.044 0.69
UADH  (mm)|  31.329 2.233 29.671 2,661 2.83%*
LADH  (mm) 45.767 7.653 43.629 2.715 1.558
UPDH {mm) 27.7 1.824 26,314 1.831 317
LPDH {mm} 39,620 2,187 35.857 2.191 7.24%%%
UPDH/UADH 0.887 0.064 0.89 0.062 -0.25
LPDH/LADH 0.842 0.038 0.822 0.033 2.32*
SOFT TISSUE
Sn-Stmg  (mm) 26,229 1.832 24.3 1.933 4.28%"*
“Btm Ul (mm} 1.886 1,265 2,171 1.043 -1.04

*p<.05 *p<.0i *Ytp < 001



Table 7 The comparisons of the cephalometrie measurements between
the open bite Northem Thai males and females

*p<os *tfP<0l, Yp < oom

Variahles Bg t - value
X SD X_ SD

ISKELETAL
NSBa {deg)| 128.82 5.664 130.99 5766 =1.47
SNA {deg) 82.455 4.183 82667 3.022 -0.24
SNB {deg) £1.023 4,025 80.4568 4.476 0.5
ANB {deg) 1.432 3.61 2,208 3.438 =086
WITS { ) 5,809 6.879 6,438 4. 546 0.38
SN-FF (deg) B.206 2.75 8.573 3.377 -0.46
SN-GoGn (deg) 38.227 6.143 39.427 5.586 -0.81
PP-GoGn  (deg) 30.023 6211 30,864 5.966 -0.56
Ar-GoGn (deg) | 120.85 6,828 128.76 4.833 0.83
NeGn [deg) 71.545 3.677 71,969 4,690 -0.38
Ar-Go (nm) 51.341 6.313 46,677 4.377 3,87
TAFH (mam) 137.089 7.243 127.58 5.825 5.86%**
UAFH {mmj) 58.5 3.433 55.323 3.031 3.9%%*
LAFH iy 78.591 5.135 72.26 4.807 4,04
UAFH/LAFH 0.746 0.05 0.769 0.088 -1.4
TPFH { o) 86.045 7.1156 77.656 4.86 5.7 **
UFFH {mm) 48.691 3611 45,417 2.868 3.06%*
LPFH {mm) 37477 5.337 32.24 4.403 4,32%%
UPFH/LPFH 1.32 D.188 1.437 0.235 -2.03"
TPFH/TAFH 0.628 0.049. 0.609 0,037 1.78

DENTAT
U-NA  (ded) 33.273 6.451 31.6687 7.144 0.9
LI-NB (de) 34.888 8.798 36.24 8.429 -0.62
UI-SN {deg) 115.54 7.838 114.14 7.965 0.74
LI-GoGn  (deg) 9B.068 10.802 96.771 8.865 -0.29
UI-LI (deg)| 110.5 12,903 110.2 11,483 0.1
Open bite (mm) ~3.364 2.065 -2.646 1.624 1.67
UADH {mim} 31.786 2.983 30.76 3.312 1.26
LADH fmm} 47,658 3.588 44.698 3.266 3.38%**
UFDH (mm) 29.341 2.516 26.876 2.429 3.5
LPFDH {mmm) 37.864 3.223 35.563 3.124 2.83%F
UFDH/UADH 0.928 0.083 0.878 0.073 2.45%
LPDH/LADH 0.705 0.041 0.795 0041 -0.08

SOFT TISSUE .
Bn-Btm—{min)~|~——25:59 1T ~—2B03 2RI TR 0738 -
Stmg U (mm) 1.409 2.649 1.615 2.43 =0.32



Facial height and vertical facial proportion

The TAFH, UAFH, LAFH, TPFH, UPFH and LPFH were significantly greater
in the males than in the females for both the normal and open bite groups (p
<,001).

The UAFH/LAFH ratio was not significantly different between the males
and the females in both the normal and open bite groups. The UPFH/LPFH ratio
in the open hite group was apparently higher in the females than in the males
(p<.05), but in case of the normal group, it was not significantly different in
gither sex. While the TPFH/TAFH ratio in the normal group was obviously
higher in the males than in the females (p<.001), but in case of the open bite
group, it was not significantly different in either sex.

il.2. Dental pattern
Dental relationship

The inclination of maxillary and mandibular incisors related to their bases
(UI-NA, UI-SN, LI-NB, LI-GoGn) for the normal and open bite groups were not
significantly different in either sex. The interincisal angle (UI-LI) and the
overbite were also not obviously different in either sex for both the normal and

open bite groups.

Dentoalveolar height
‘The UADH in the normal group was significantly greater in the males

than in the females (p<.01), but in case of the open bite group, it was not
obviously different between sexes. Conversely, the LADH in the open bite
group was apparently greater in the males and in the females (p<.001), but in
the normal group there was no significant difference in either sex.

The UPDH and the LPDH for both the normal and open bite groups were
significantly greater in the males than in the females.

In the open bite group, the UPDH/UADH ratic was signiﬁcﬁnﬂy lesser in

.. _the females than in the males (p<.05), however, there was no obvious difference =
between sexes in the normal group. While the LPDH/LADH ratio in the normal
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group was considerably higher in the males than in the females {p<.05), but in
case of the open bite group, it was similar in both sexes.

I.3. Soft tissue pattern

The upper lip length (Sn-Stmg) was significantly greater in the males than
in the females (p<.001) for the normal group, but no significant difference was
revealed in either sex for the open bite group. The maxillary incisor exposure
(Stmg-UI) did not show any significant differences in either sex for both the
normal and open bite groups.
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Part lll. Comparison of the cephalometric measurements among the
skeletal Class I, Class Il and Class lll in the open bite group

The comparisons of the skeletal, dental and soft tissue pattemns of the
skeletal Class I, Class I and Class II in the open bite group by one-way
analysis of variance (one-way ANOVA) were presented in Table 8. If the F-value
was significant, the Scheffe test would be done to identify which of several
possible differences between means of cephalometric measurements was
‘significant (Table 8). In this study, the ANB angle corresponded with the Wits
velue in the differentiation among skeletal Class I, Class II and Class IT with
anterior open bite. The SNB angle was significantly lesser in the Class II open
bite group than in the Class I and Class I open bite groups. The SN-GoGN and
PP-GoGn angles were the same for the Class I and Class I open bite groups,
but they were apparently greater in the Class II cpen bite group than in the
Class I open bite group. The NSGn angle was significantly greater in the Class
I open bite group than in the Class I and Class IT open bite groups. The
ramus height {(Ar-Go) was significantly shorter in the Class II open bite group
than in the Class II open bite group.

For the anterior facial heights and the posterior facial heights, there were
no significant differences among three groups of the open bite.

ThaUI-HAandUI_-SHanglewerea]mostthesamemtheskeletalclassL
Class T and Class Il open hite groups. The LI-NB angle and the Li-GoGn angle
were significantly greater in the Class I and Class I open bite groups than in
the Class 1 open bite group. The interincisal angle (UI-LI) was similar to the
Class II and the Class I open bite groups, but it was significantly lesser in the
Class I and Class I open bite groups than in the Class II open bite group. The
anterior open bite was not significantly different among skala'ml Class I, Class 1I
and Class Il open bite groups. )

The UADH, LADH and LPDH were significantly greater in the Class I open

——

]:ul;e group than in the Class Il open bite group, while the UPDH/UADH ratio was
significantly lesser in the Class I open bite group than in the Class II open bite

A = & —iaa
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group. However, the UPDH was not significantly different among skeletal Class
1, Class II and Cla_ss I in open bite group.

The upper lip length was similar for the Class I open bite and the Class
Il open bite groups, but it was significantly longer in the Class II open bite
group than in the Class I and Class 1I open bite groups.

e ——— T S L Vi 1 . e VR . Bl 18 1k A s e e i e e wm e sl it e AL L
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Table 8 Means , standard deviations, one-way ANOVA and Scheffe test of
skeletal Class I, Class I and Class [II in the open bite group

Variables Class [ Class 1 Class I o Scheffe test
{n=17) {n=14) {r=1g]) F value
Fi+SD | Fi+Sp| Xii+sp Ri-Ri|%-3% - T

SKELETAL

NSBa {deg) 1132.21+6.40 [129.74+5.82 |129.63+4.98 | 1.22

SNA {deq) | 82.69+3.91 | 82.86+2.96 | 82.16+3.77 [ 0.256

SNB {deg) | 81.21%3.37 | 78.02+2.73 | 84.82+3.09 | 26.74*** e > u
ANB (deg) | 1.3840.88 | 4.84t1.29 | -2.66+2,09 | 153.28%** w* bl "%
WITS (mm] | -6.71#2.82 | -2.78+2.80 [-12.13+3.87 | 30.88*** b i b
SN-FP {deg) | 8.68+3.54 | 8.84+3.06 | 7.58+3.06 | 1.01

SN-GoG1 (deg) | 37.66+6.65 | 41.40+4.56 | 36.10+5.40 | 6.81** b3
PP-GoGn [deg) | 28.97+6.26 | 32.56+4.97 | 28.53+5.52 | 4.33* *
AT-GOGD (deg) [128.38+6.37 128,16+5.36 [131.5645.68 | 2.57

NSGn (deg) | 71.3243.44 | 74.31+2.95 | 67.B7+4.03 | 22.27%%* * * e
AT-GO (mm} | 48.04+5.60 | 46.60+4.84 | 50.18+4.58 3.48* ®
TAFH (mm) 1128.24+7.10 |130.93+7.55 [131.1318.60 | 0.34

UAFH {mm) | 56.03+3.17 | 66.74+3,32 | 55.84+4.05 | 0.48

LAFH {mmp | 73.21#5.91 | 74.1946.49 | 75.2946.22 | 0.58

UAFH/LAFH 0.77+0.07 | 0.77+0.06 | 0.74+0.07 | 0.93

TPFH {mm} | 80.44%7.69 | 79.22+6.34 | 62.0616.92 | 1.07

UFFH (mm) | 45.8542.47 | 46.56+3.43 | 46.66+4.22 | 0.30

LPFH {mm) { 34.59+6.68 | 32.68+4.64 | 35.42+4.69 | 1.89

UPFH/LPFH 1.38+0.29 | 1.45#0.20 | 1.34+0.20 | 1.62

TEFH/TAFH 0.62+0.06 | 0.60#0.03 | 0.63+0.04 | 2.15

IDENTAL

U-NA  (deg) | 33.76+7.07 | 30.02+6.35 | 34.60+6.94 | 3.51

LI-NB (deg) | 36.74+8.50 | 30,4626.54 | 28.47+7.21 | 14,24%** = -
Ul-SN (degr) (116.2647.91 [112.6846.68 [116.68+5.38 | Z.04

LI-GoGn (deg) | 98.12+9.77 [100.53+7.20 | 88.03+6.92 | 16.01%** 4 b
UI-LI (deg) [108.35£12.7 [106.96%7.98 [119.79+11.8 | 11.12"** ' 3
Openbite {(mmj | 2.35+1.28 | 3.18+1,93 | 2.78+1.89 | 1.23

UADH {lom} | 30.60+3.58 [ 32.24+2.74 | 29.53+3.06 | 5.22** *
LADH (m} | 45.32+4.05 | 46.66%3.05 | 44.05+3.83 | 3.42° "
UPDH {mm} | 27.6242,35 | 27.88+2.86 | 27.26+2.88 | 0.31

LPDH {mm) | 36.82+3.41 | 37.46+2.07 | 34.60+2.94 | 5.33** .
UPDH/UADH 0.91#0.06 | 0.87+0.08 | 0.93+0.08 | 4.39* *
LPDH/LADH 0.8040.04 | 0.80+0.05 | 0.79+0.04 | 0.93

_|SOFT ' e R

Sn-5tmg {mm) | 24.7412.86 | 26.60+2.68 | 23.8942.0 7.90*** * i
Stmg Ul (mm) | 2.0042.02 | 1.48+2.58 | 1.2632.74 | 0.41

*p<.05 fp< 0l YtYp < o
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Part IV. Correlation analyses between the dentofacial measurements
for both the normal and the open bite groups

The 27 cephalometric variables of the normal and open hite groups were
selected and divided into ¢ groups : vertical skeletal relationship, facial height,
dental, and dentocalveolar height. Each group of normal and open bite groups
are correlated in 10 matrices as shown in Table ¢ and Table 10 with the
correlation coefficient of 1% sigmificant level

IV.1. Correlations for the dentofacial measurements of the normal group
Table 9 shows the cormrelation for the 27 selected wvariables of the normal

subjects (combination of both sexes), with the correlation coefficients which
were of 1% significant level.

Matrix I shows the comrelations between the vertical skeletal variables.
The SN-PP angle was positively correlated with the SN-GoGn aﬁgle and the NSGn
angle, but was negatively comrelated with the PP-GoGn angle. The SN-GoGn
angle was positively correlated with the Ar-GoGn angle, the NSGn angle and the
PP-GOGn angle, but was negatively comelated with the ramus height (A1-Go).
The Ar-GoGn angle was also negatively correlated with the ramus height (Ar-
Go), but was positively correlated with the PP-GoGn angle. The PP-GoGn angle
was positively cormrelated with the NSGn angle, but was negatively correlated
with the ramus height (Ar-Go), '

The comelations between the vertical skeletal variables and the facial
height variables are displayed in Matrix . The SN-PP angle was positively
correlated with the UAFH, the UAFH/LAFH ratio, but was negatively correlated
with the LAFH, the TPFH and the UPFH.

The SN-GoGn angle and the Ar-GoGn angle as well as the NSGn angle
were positively correlated with the UPFH/LPFH ratio, but were negatively
correlated with the TPFH and LPFH , and the TPFH/TAFH ratio. The PP-GoGn

—oee-angle-was-positively-comrelated-with-the-LAFH-and-the- UPFH/LPFH-Tatio;-but-wag——————
negatively correlated with the UAFH/LAFH ratio, TPFH, LPFH and the TPFH/TAFH

NI AR crirnne |
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angle was positively correlated with the LAFH and the UPFH/LPFE ratio, but was
negatively correlated with the UAFH/LAFH ratio, TPFH, LPFH and the TPFH/TAFH
ratio. The ramus height (Ar-Go) was positively correlated with the TAFH and
LAFH, the TPFH and LPFFH, and the TPFH/TAFH ratio, but was negatively
correlated with the UPFH/LPFH ratio. :

Matrix Il shows the correlations between the vertical skeletal variables
and the dental variables. The SN-GoGn angle was negatively correlated with
the UI-SN angle and the LI-GoGn angle. The Ar-GoGn angle and the PP-GoGn
angle were negatively comrelated wvith the LI-GoGn angle. There was a
negative correlation between the NSGn angle and the UI-SN angle.

Matrix IV shows the correlations between the vertical skeletal variables
and the dentoalveclar height variables. The SN-GoGn angle, the Ar-GoGn angle
and the PP-CoGn angle were negatively comelated with the UPDH/UADH ratio
and the LPDH/LADH ratio. Furthermore, the PP-GoGn angle was positively
correlated with the UADH. The ramus height (Ar-Go) was positively correlated
with the UPDH and LPDH, the UPDH/UADH ratio, and the LPDH/LADH ratio.

The correlations between the facial height variables are shown in Matrix
V. The TAFH was positively comelated with the UAFH and LAFH, the TPFH,
UPFH, and LPFH. The UAFH was positively correlated with the UAFH/LAFH ratio,
the TPFH, and the UPFH. While the LAFH was negatively correlated with the
UAFH/LAFH ratio, but was positively correlated with the TPFH, UPFH and LPFH.
The TPFH was positively correlated with the UPFH, LPFH, and the TPFH/TAFH
ratio, but was negatively correlated with the UPFH/LPFH ratio. The UPFH was
positively correlated with the UPFH/LPFH ratio. While the LPFH was negatively
correlated with the UPFH/LPFH ratio, but was positively correlated with the
TPFH/TAFH ratio. There was a negative correlation between the UPFH/LPFH
ratio and the TPFH/TAFH ratio.

Matrix VI shows the correlations between the facial height variables and

the dental variables. The LPFH was positively correlated with the UI-SN angle.
The UPFH/LPFH ratic was negatively correlated with the LI-GoGn angle. While
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the TPFH/TAFH ratic was positively correlated with the UI-SN angle and the LI-
GoGn angle.

The comelations between the facial height variables and the
dentoalveolar height variables are shown in Matrix VII. The TAFH and LAFH
were positively correlated with the UADH, UPDH and LPDH. While the UAFH had
the only significant positive correlation with the LPDH. The UAFH/LAFH ratio
was negatively comelated with the UADH, UPDH and LPDH. The TPFH was
positively correlated with the UPDH, LPDH, and the LPDH/LADH ratio. The UPFH
was positively correlated with the UADH and LPDH. The LPFH was positively
correlated with the UPDH, LPDH, the UPDH/UADH ratio, and the LPDH/LADH ratio.
The UPFH/LPFH ratio was megatively correlated with the UPDH, the UPDH/UADH
ratio, and the LPDH/LADH ratio. The TPFH/TAFH ratio was positively correlated
with the the UPDH/UADH ratio and the LPDH/LADH ratio.

Matrix VII shows the correlations of the dental variables. There was
highly positive correlations between the UIFNA angle and the UI-SN angle. The
LI-NB angle was positively correlated with the LI-GoGn angle, but was
negatively correlated with the interincisal angle (UI-LI) and the overbite. The LI
GoGn angle was also negatively correlated with the UI-LI angle.

Matrix IX shows the correlations between the dental variables and the
dentoalveolar height variables. The UI-NA angle and UI-SN angle were
negatively correlated with the UADH, but were positively correlated with the
UPDH/UADH ratio, The LI-GoGn angle was positively comelated with the
LPDH/LADH ratio,

The cormrelations of the dentoalveolar height variables are presented in
Matrix X. The UADH was positively correlated with the UPDH and LPDH, but
was negatively comrelated with the UPDH/UADH ratio. The UPDH was positively
correlated with the LPDH, while the LPDH was positively correlated with the
LPDH/LADH ratio.
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In the normal occlusion, the overbite was positively cormrelated with the
LI-NE angle (r = -0.300). The SN-GoGn angle had highly negative correlation
with the TPFH/TAFH ratio (r = -0.946), moderately positive correlation with the
FP-GoGn angle (r = 0.766) and the Ar-GoGn angle (r = 0.764), and moderately
negative correlation with the LPFH (r = -0.730). The PP-GoGn angle had
moderately positive correlation with the UPFH/LPFH ratio (r = 0.750), and
moderately negative correlation with the TPFH/TAFH ratio (r = ~0,734). The SN-
PP angle was moderately positively correlated with the UAFH/LAFH ratio r=
0.637). The TAFH had highly positive correlation with the LAFH (r = 0.868), and
moderately positive correlations with the UPFH (r = 0.768) and the LPDH fr =
0.776). The LAFH showed moderately negative correlation with the UAFH/LAFH
ratio {r = -0.706), moderately positive correlations with the UADH (r = 0.728), the
UPDH (r = 0.648) and the LPDH (r = 0.796). The TPFH was highly positively
correlated with the LPFH (r = 0.884). All of these comelation coefficients were

significant at 1% level.
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Iv.2. Correlations for the dentofacial measurements of the open bite group
Table 10 shows the correlation matrices for the 27 selected variables of

the open bite subjects (combination of both sexes), with the correlation
coefficients which were of 1% significant level,

Matrix | shows the correlations between the vertical skeletal variables.
The SN-PP angle was positively correlated with the NSGn angle. The SN-GoGn
angle was positively correlated with the Ar-GoGn angle, the NSGn angle and the
PP-GoGn angle'. but was negatively correlated with the ramus height (Ar-Go).
The NSGn angle was also positively correlated with the PP-GoGn angle, but was
negatively correlated with the ramus height (Ar-Go). There was a negative
correlation between the PP-GoGn angle and the ramus height (Ar-Go).

The correlations between the vertical skeletal variables and the facial
height variables are displayed in Matrix 1. The SN-PP angle was positively
correlated with the UAFH and the UAFH/LAFH ratio, but was negatively
correlated with the LAFH, TPFH, UPFH, and the TPFH/TAFH ratio. While the SN-
GoGn angle was negatively correlated with the TPFH, LPFH, and TPFH/TAFH
ratio, but was positively comrelated with the UPFH/LPFH ratio. The gonial angle
(Ar-GoGn) was negatively correlated with the TPFH/TAFH ratio. The Y-axis angle
(NSGn) was positively correlated with the UAFH and UPFH/LPFH r1atio, but was
negativg_lsr correlated with the LPFH and TPFH/TAFH ratio. The ramus height
{AT-G0) was positively correlated with the TAFH, LAFH, TPFH, UPFH, LPFH, and
the TPFH/TAFH ratio, but was only negatively correlated with the UPFH/LPFH
ratic. The PP-GoGn angle was positively correlated with the LAFH and the
UPFH/LPFH 1atio, but was negatively correlated with the UAFH/LAFH 1atio, TFFH,
LPFH, and TPFH/TAFH ratio.
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The cormrelations between the vertical skeletal variables and the dental
variables are shown in Matrix III. The SN-GoGn angle was negatively correlated
with the UI-NA angle and UI-SN angle. The Ar-GoGn angle had a negative
correlation with the LI-GoGn angle. The NSGn angle was negatively correlated
with the UI-NA angle and UI-SN angle, but was positively correlated with the LI-
NB angle. The open bite had significantly positive correlations (p<.01) with the
SN-GoGn angle (r = 0.347) and the PP-GoGn angle (r = 0.422).

Matrix [V shows the correlations between the vertical skeletal variables
and the dentoalveclar height variables, The SN-GoGn angle was positively
correlated with the UADH and LADH, but was negatively correlated with the
UPDH/UADH ratio. The gonial angle (Ar-GoGn) had only a negative correlation
with the LPDH/LADH ratio. The NSGn angle was positively correlated with the
UADH, LADH and LPDH, but was negatively comelated with the UPDH/UADH
1atio. The PP-GoGn angle was positively correlated with the UADH and the
LADH, but was negatively correlated with the UPDH/UADH ratio. The ramus
height (Ar-Go) had positive correlations with the UPDH and the UPDH/UADH
ratio,

Matrix V shows the correlations between the facial height variables. The
TAFH was positively correlated with the UAFH, LAFH, TPFH, UPFH and LPFH, but
was negatively correlated with the UAFH/LAFH ratio. The UAFH was positively
correlated with the LAFH, UAFH/LAFH ratio, TEFH and UPFH. While the LAFH
was negatively comelated with the UAFH/LAFH ratio, but was positively
correlated with the TPFH, UPFH and LPFH. The TPFH was positively correlated
with the UPFH, LPFH and TPFH/TAFH ratio, but was negatively correlated with
the UPFH/LPFH ratio. The LPFH was positively correlated with the TPFH/TAFH
ratio, but was negatively correlated with the UPPH/LPFH ratio. While the
UPFH/LPFH ratio was negatively correlated with the TPFH/TAFH Tatic.

Matrix VI shows the correlations between the facial height variables and

——..the dental variables—There—was--a—positive- correlation-between-the—TFPFH/TAFH
ratio and the UI-SN angle.
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The comelations between the facial height variables and the
dentoalveolar height variables are shown in Matrix VI. The TAFH and LAFH
were positively correlated with the UADH, LADH, UPDH and LPDH. The UAFH
was positively correlated with the LADH, UPDH and LPDH. The UAFH/LAFH ratio
was negatively correlated with the UADH and UPDH. The TPFH was positively
correlated with the UADH, UPDH and LPDH. The UPFH was positively correlated
with the UADH, LADH, and UPDH. While the LPFH was positively correlated
with the UPDH and UPDH/UADH ratio. In addition, the UPDH/UADH ratio was
positively cormrelated with the TPFH/TAFH ratio, but was negatively correlated
with the UPFH/LEFH ratio. '

Matrix VIII shows the comelations between the dental variables. The UI-
NA angle was positively correlated with the UI-SN angle, but was negatively
correlated with the interincisal angle (UI-L). While the LI-NB angle was
positively correlated with the LI-GoGn angle, but was negatively comrelated with
the interincisal angle (UI-LI).  Furthermore, the interincisal angle (UI-LI) was
negatively correlated with the UI-SN angle and the LI-GoGn angle.

Matrix IX shows the correlations between the dental variables and the
dentoalveolar height variables. The UI-NA angle was positively correlated with
the UPDH/UADH ratio, but was negatively correlated with the UADH, LPDH and
the LPDH/LADH ratio. While the UI-SN angle was negatively correlated with the
UADH and the LPDH/LADH ratio. The LI-NB angle and LI-GoGn angle were
positively correlated with the LADH and LPDH. In contrast, the interincisal angle
(UI-LI) was negatively correlated with the LADH and LPDH.

Matrix X shows the correlations between the dentoalveolar height
variables. The UADH was positively correlated with the LADH, UPDH and LFDH,
but was negatively comelated with the UPDH/UADH ratio. The LADH was
positively correlated with the UPDH and LPDH. The UPDH was positively
cormrelated with the LPDH and the UPDH/UADH ratio. While the LPDH was

positively comrelated with the LPDH/LADH ratio. . ... . .
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Iutheanteﬂorupanbitemalncclusiun.thaanteﬁorupenhitem
positively correlations with the SN-GoGn angle (r = 0.347) and the PP-GoGn angle
(r = 0422). The SN-GoGn angle had highly negative correlation with the
TPFH/TAFH r1atio {r = -0.904), highly positive correlation with the PP-GoGn angle
(r = 0.846), and moderately positive correlation with the NSGn angle (r = 0.797).
The PP-GoGn angle had moderately positive correlation with the UPFH/LFFH ratio
(r = 0.718), and moderately negative correlation with the TPFH/TAFH ratio {r =
"0.723).  The SN-PP angle was moderately positively comrelated with the
UAFH/LAFH 1atio (r = 0.606). The TAFH had highly positive correlation with the
LAFH {r = 0.905), and moderately positive correlations with the UAFH (r = 0.708),
the UPFH (r = 0.733) and the UPDH (r = 0.711). The LAFH showed moderately
negative correlation with the UAPH/LAFH ratio {r = -0.702), and moderately
positive correlations with the UADH (r = 0.713), the LADH (r = 0.640) and the
UPDH (r = 0.742). The TPFH was highly positively correlated with the LFFH (r =
0.873). Al of these correlation coefficients were significant at 1% level.
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Part V. Stepwise muitiple regression analysis for anterior open bite

When analyzing the variation of the anterior open bite, the following

multiple regression was computed:

Y=a+ ¥+ baXe + baXs + ............ + bkXx
where Y = dependent variable which was the anterior open bite (mm.)
X1 to Xk = independent variables (predictor variables}
d = constant

b1 to bk = regression coefficients

The independent variables (X: to Xzs), which might have influences on
the anterior open bite, were the SN-PP, SN-GoGn, Ar-GoGn, NSGn, PP-GoGn,
Ar-Go, TAFH, UAFH, LAFH, UAFH/LAFH, TPFH, UPFH, LPFH, UPFH/LPFH,
TPFH/TAFH, UI-NA, LI-NB, UI-SN, LI-GoGn, UL-LI, UADH, LADH, UPDH, LPDH,
UPDH/UADH and LPDH/LADH. These variables for the anterior open bite cases
{(combined sexes} were entered in the equation. The stepwise multiple linear
Tegression analysis was presented in Table 11 which illustrated that the four
predictor variables : PP-GoGn, UPDH/UADH ratio, LPDH/LADH ratio and UI-SN;
had a significant independent contribution to the variations in the anterior open
bite (p<.001).

Table 11 The predictor variables for the anterior open bite

Variables b SE (b) Beta t-value
PP-GoGn .329546 029956 1.047070 10.967***
UPDH/UADH 18.111749 | 2.114549 797243 8.565**
LPDH/LADH 23.627974 3.5617380 .576957 6. 717
UI-SN 054678 .018848 .241150 2.901**
Constant -48.423871 5.368193 -9.037%**

*pP< .05 *p<.01 *p < 001
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R = 81927 R* = .67120 F = 33.17199 ***



where b = Regression coefficient
SE (b) = Standard error of regression coefficient
Beta = Standardized regression coefficient
R = Muliiple correlation coefficient
R? = Coefficient of determination

The predictive equation for anterior open bite in the form of raw scores
was :
Anterior open hite = -48.423871 + 0.328646 PP-GOGn + 18.111749 UPDH/UADH
+ 23.627974 LPDH/LADH + .054678 UI-SN

When the dependent variable (Y} and the four independent variables
(X1-X4) were converted to standard scores; Zv , Zx,, Zx,, Zx,, Zx, ; each Z had
a mean of 0 and standard deviation of 1.

Then the predictive equation for anterior open bite in the form of
standard score was :

Z' pnterior open bite =  1.047070 Z pp.gogn * 0.797243 Z yppH/UADH

+ 0.676957 Z rppr/rang + 0.241150 Z yrgy
with the multiple comrelation coefficient { R ) = 0.81927,
and the coefficient of determination (R %) = 0.67120

This meaned that sixty-seven percent of the variation in the anterior
open bite was explained by the PP-GoGn angle, the UPDH/UADH ratio, the
LPDH/LADH ratio and the UI-SN angle. The standardized regression coefficient
(Beta) of each variable showed the degree of contribution to the anterior open
bite. Therefore, the PP-GoGn angle was the most effective predictor to anterior
open bite.
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