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O: Origin, Na: Nasion, Gl: Glabella,
Br: Bregma
Numbers of 1 to 9 correspond to Area 1 to
Area 9 respectively.

Fig. 1. Illustration of fontal region and
areas on midsagittal plane

Nasion iIZJdE M E H D SNEIC Area 1 H>5 Area
9& L7, £/, FaZ@s 2EH EHE
S EN/CEFE S Area A, O KRE%E
Area B & L7z (Fig.1). - 7T, Area Bi3
Area 175 Area 9 F TOMRINCFEL L. @
&3 PC-9801 (NEC) RIKIEfHr 70 75 4
“Cosmozone 1S (Nikon) " IT & » TEHAlS 11
fo. ERS AT EEP S D fE L - PC-
9801 Mkt 7' 0 7 7 & “PCA” ZHV .

B/ 2

Table 113 & MEED BN LE t-12
EIC kL BEDOREXELRT. £2KLELTA
12354 Area A & Area B3 BT LD
HEICKEW. UL, mEOREE (B/A)
i EBA AN, HELC 9EETE
Glabella JE:3D Area 1, Area 2 B LT Area
QICEBEEDGAEDLND. Area 175 Area
9 ¥ T IEEOMEBTTE S &iT, F4 100
P& —3E U 72 2R3 53 247 - 746513 Table
2IREND, 4B, T T TRYERNNEEIZ
BERSDRMISHEICE > TERETESL
EAFHRICLTH B, FeknEE T (Eigen-

Table 1. Means of areas(cm?®), with the
results of t-test between sexes

Male
mean  sd.

A 48.38  4.30
B 18.39 2.21 1753 2.01 =
B/AY 37.93 1.96 38.32 1.83 ns
1 0.82 0.16 0.66 0.16  **
2 1.77 . 0.31  1.57 0.28 ==
3 2.36  0.42 222 0.34  ns
4 2.81 0.41 265 0.36  *
5 2.89 0.38 279 0.34 ns
6
7
8

Female Sex
mean sd. Diff.

45.69  4.19 *k

2.76  0.37 2.68  0.30 ns
2.44  0.37 2.36  0.24 ns
1.88 0.33 1.86 0.21 ns
9 0.83 0.18 0.83 0.11 ns

Sample size is 50 in each sex.
1) : (Area B/Area A)x 100

*: o <0.05, #x: «<<0.01,

ns : not significant
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Table 2. Component loadings, eigen values
and proportions of first 2 principal

components
Area Compo.1l Compo. 2
1 0.269 —0.372
2 0.336 —0.374
3 0.372 —0.293
4 0.418 —0.164
5 0.435 0.035
6 0.272 0.142
7 0.351 0.335
8 0.265 0.475
9 0.211 0.501
Eigenvalue 4.677 2.723
Proportion (%) 52.0 30.3
Cumulative Prop. (%) 52.0 82.3
value) W1 EOSDELTE 1, F2Fk

S EN. DT ODBRBEEESR
(Cumulative proportion) (3 82.3% T, &
ZHOK) 8EI LA HIATE 5. DNWTEE
pkor O EfTE (Component loading) > 53F
WMADE®RTE2ED%EEZLTAHS. H1ERK
DELARENIET, ZOKEZIRZBEHE
ThHO, - CHED2EMITKE S icBd
%A (General Size Factor) & &Z 5115,
2 5% (Proportion) (% 52.0 % TEADEE)
ZRONENICERBE T EERDTHS. F2
T EFEER30.3% %17 . AR Area
1/5 Area 4 $TH, Area 525 Area 9
BETHD, WHHLHICEYT 3RTT,
Area BO7aofR—v g vAaRTEEZLNS.
BRI, Al F¥ERiCxt 3 % Bregma
0 O LY EOEROEE, FHLAETTEIN

OLHDOEIERL TS EMRENS.
Table 31$5F 1, FE2ERDITOVTEM
AAEHEA L T B D S A B ERTE L
IHERTHA. BE1ERHOUEZEIHEETDH
5. HB2ERDOUEZRIEETRVE, AE
7K#E (Probability) (3 8.3 Z TR REL.

z E

BEECEOMWZICBE L T3, BBEDEE
R0, BERNY Y, BRUEK X K
BEMAHEI L EICE-> T2 OFH I
INTWAE., zhoodicld, MEHiCLK-
THRBEPSHR LTS b0 bH 5. itk I
RO EIC DOV T}, ZOMA L ihssh
DICHLY EF onT &, misep@Estio i
L7523 Martin'? OFTEEAIHEMA (Nr. 32) ©
ATEEMERA (Nr. 32(1a) B EDAEILAS
NHMUEDREIIREEICI DA TH B,
— I Lo IR D E 78 Orthometopie D1
b 5 ERXSENTHBEI NS KiFKIC
AW i-BEHOREEER A ( Nasion-bregma
angle) 23Rl L7cE T A, EHE (BEER
7%) 135 48.8 (3.09), % 50.3 (2.33) TH
BOWENIBEDON, FEAFTOMHXICET S
Wk BENZFRINE. —F, BARAODH]
SO T ECBE LT, MIEREmEH O g
HIZERRIC R U 7o 13, ZFEY 79 AN TH
A5, FxEIE, AiEAINO T TiE Glabella
B ETOHTEHORTHFEHHEO &b
NTVWBDILH LT, A SRR
HAHS X D Orthometopie TH LD &, Bt
OB EBEEOFKZFCIDIEIT EOBODT,
HOBERTHZ B SN0 ERXTN B,

Table 3. Sex differences in standarized component scores

Male Female Daiff.
Component n mean  sd. n mean sd. Probability
1 50 0.533 2.236 50 —0.533 1.975 0.013*
2 50 —0.287 1.967 50 0.287 1.198 0.083

* : significant
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Sexual Differences of Frontal Region of the Modern Japanese

Adult Skulls on the Midsagittal Plane

—An Approach by Principal Component Analysis of the Frontal Areas—

Katsutomo Karto

Department of Physical Therapy
The School of Allied Medical Sciences

Nagasaki University

Abstract Sexual differences of frontal region of modern Japanese adult
skulls (50 males, 50 females) on the midsagittal plane were discussed from a view-
point of multivariate approach. Firstly, twelve areas in the frontal region were
measured. In order to extract fundamental properties involved in the morphology
of the frontal region, principal component analysis was applied to 9 areas ar-
ranged in the frontal arch. As the result of the analysis, two significant
principal components accounting for over 80% of the total variance were extract-
ed. First principal component is interpreted as a general size factor of the areas,
and second principal component as a shape factor, showing the reciprocal
proportion of 9 areas. Namely, the second factor is related to curvature or bulge
of the whole frontal region containing the development of glabella, Sexual dif-
ference of each factor by using standardized component scores was tested : there
is significant difference in the first factor relating area size, but not in the
second factor relating the frontal curvature.
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